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Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to !ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) "eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter "eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter "eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi"cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci"cations. Mixing grease of 
differing speci"cations will reduce bearing life. The speci"cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are "tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts !ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli"ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci"cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to "nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re"tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault"nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be "tted to the WH generator. The Refer to the generator nameplate for 
type of AVR "tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci"ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti"er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti"er assembly can be checked with a multimeter. The !exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in"nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de!ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in"nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.
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1. SAFETY AND WARNING

The operator of the machine:
Is responsible for and has a duty of care in making sure that the machine is operated safely and 
in accordance with the instructions in this user manual.
Should never leave it in a condition, which would allow an untrained or unauthorised person/s 
to operate this machine.
Take all due care and diligence for the safety of and with regard to those around whilst using the 
machine, to include but not limited to;
Elderly, children, pets, livestock and property.

Some or all of the following PPE, warning signs and symbols may appear throughout this 
manual and you must adhere to their warning/s. Failure to do so may result in personal injury.

Personal Protective Equipment (PPE)

Before operation and maintenance for the generator sets, please read carefully about this 
manual and make sure a good understanding of this operation manual and other documents 
which attached with the engine.
Correct installation of the generator set is the precondition of normal operation. Quali"ed spare 
parts shall be used for maintenance to ensure good running condition and long life expectancy 

The generator set shall be operated only by the staffs who have received training on the 
operation and the repair shall be made by the authorized staffs. Operator and maintenance staff 
shall be clear about safety and preventive actions and operation maintenance procedure.

The generator sets can only be started under safety conditions. Please do not start the 
generator sets when any abnormal condition has been found so that to avoid accidents.
When clean, maintain and repair the generator sets, please shut down the generator set and cut 
off the connection of negative polar of the battery or dismantle battery connecting cable, and 
place warning label at the relative place so that to avoid accident.

The exhaust air discharged from engine is harmful for people’s health. All of the generator sets 
installed indoors shall discharge the exhaust gas to outside doors. 

During the period of generator set running, the exhaust pipe and silencer will generate high 
temperature. Therefore when the generator set is installed, these parts need to be covered with 
insulation materials and be kept far away from in!ammable materials. Please ensure good 
ventilation and organized environment for the generator set’s installation room. Please do not 
place in!ammable materials and explosives (liquid) near the engine.

Smoking, spark over, and other "re lighting behaviors are not allowed in the area which is close 
to the battery and fuel because the mixture of volatilization from fuel and hydrogen generated by 
battery charging process will cause explosion when it meets sparkle or naked !ame.

The generator set installation room shall be facilitated with BC and ABC "re extinguisher, and 
operators shall be familiar with the knowledge on how to use it.

When fan protection cover or other protection cover has been detached, please do not try to 
start the generator set; and when the generator set has to be started, please don’t put your hand 
in the area where the protection cover is missing or make repair around these areas. please keep 
your palm, arm, long hair, jewelry and loose clothes far away from belt pulley, belt and other 
power transmission parts.

When working in the generator set installation room, please ware working clothes, gloves and 
hat. After the generator set being started, please don’t try to open the cover of the radiator 
before the anti‐freeze fully cooled down, so that to avoid steam (hot water) burst forth to hurt 
people. Please don’t swallow or let your skin contact with the harmful materials such as fuel, 
anti‐freeze, lubricant and electrolyte.

When you skin is spattered with these kinds of liquids, please use plenty of water to rinse.
Long time stay in high noise level environment will cause harm to your hearing. If you have to 
work around the generator set frequently, you’d better ware the device to protect your ear.

When the generator set need to make cable connections to output power, the operation shall 
conform to the condition, speci"cation, standard related to power distribution. Quali"ed cable 

shall be used to make power distribution.

When the installation of generator set involves with welding, please do not connect to the 
ground circuit or make grounding through generator set (engine) so that to avoid the big current 
generated from welding operation hurt the electric appliance, bearing and bearing bush etc. 
inside of the generator set. Please ensure the safety of generator set and reliable grounding.

SAFETY LABELS INFORMATION

TRANSPORT WARNING

• Never lift the generating set by attaching to the engine
or alternator lifting lugs, instead use the lifting points on the
base frame or canopy.
• Ensure that the lifting rigging and supporting structure is
in good condition and has a capacity suitable for the load.
• Keep all personnel away from the generating set when it
is suspended.

MECHANICAL WARNING

• Do not attempt to operate the generating set with the
safety guards removed. While the generating set is run
ning do not attempt to reach under or around the guards
to do maintenance or for any other reason.
• Keep hands, arms, long hair, loose clothing and jewel
ers away from pulleys, belts and other moving parts.

SAFEGUARD WARNING

• Generating sets that are not equipped with sound att
enuating enclosures can produce noise levels in excess
of 105 dB (A). Prolonged exposure to noise levels above
85 dB (A) is hazardous to hearing.
• Wear protective clothing including gloves and hat whe
n working around the generating set.
• If equipped keep access doors on enclosures closed and locke
d when not required to be open.
• Avoid contact with hot oil, hot coolant, hot exhaust gases, hot
surfaces and sharp edges and corners.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to !ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) "eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter "eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter "eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi"cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci"cations. Mixing grease of 
differing speci"cations will reduce bearing life. The speci"cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are "tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts !ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli"ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci"cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to "nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re"tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault"nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be "tted to the WH generator. The Refer to the generator nameplate for 
type of AVR "tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci"ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti"er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti"er assembly can be checked with a multimeter. The !exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in"nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de!ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in"nity reading in both directions. On an electronic digital meter a healthy diode will give a low 
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1. SICHERHEIT UND WARNUNG

Der Bediener der Maschine:
Ist verantwortlich und hat die Pflicht, dafür zu sorgen, dass die Maschine sicher betrieben 
wird und den Anweisungen in dieser Bedienungsanleitung entspricht.
Sollte niemals in einem Zustand hinterlassen werden, der es einer ungeschulten oder nicht 
autorisierten Person/en ermöglichen würde, diese Maschine zu bedienen.

Nehmen Sie bei der Verwendung der Maschine alle gebotene Sorgfalt und Umsicht 
hinsichtlich der Sicherheit von Personen in Ihrer Umgebung wahr, einschließlich, aber nicht 
beschränkt auf; Ältere Menschen, Kinder, Haustiere, Nutztiere und Eigentum.

Einige oder alle der folgenden PSA, Warnschilder und Symbole können in diesem Handbuch 
erscheinen und Sie müssen sich an ihre Warnungen halten. Wenn Sie dies nicht tun, kann es 
zu persönlichen Verletzungen kommen.

Vor dem Betrieb und der Wartung der Generatoraggregate lesen Sie bitte sorgfältig dieses 
Handbuch durch und stellen Sie sicher, dass Sie eine gute Kenntnis von diesem 
Bedienungshandbuch und anderen Dokumenten haben, die mit dem Motor verbunden sind.
Die korrekte Installation des Generatoraggregats ist die Voraussetzung für einen normalen 
Betrieb. Für die Wartung sollten qualifizierte Ersatzteile verwendet werden, um einen guten 
Zustand und eine lange Lebensdauer zu gewährleisten. 

The generator set shall be operated only by the staffs who have received training on the 
operation and the repair shall be made by the authorized staffs. Operator and maintenance staff 
shall be clear about safety and preventive actions and operation maintenance procedure.

The generator sets can only be started under safety conditions. Please do not start the 
generator sets when any abnormal condition has been found so that to avoid accidents.
When clean, maintain and repair the generator sets, please shut down the generator set and cut 
off the connection of negative polar of the battery or dismantle battery connecting cable, and 
place warning label at the relative place so that to avoid accident.

The exhaust air discharged from engine is harmful for people’s health. All of the generator sets 
installed indoors shall discharge the exhaust gas to outside doors. 

During the period of generator set running, the exhaust pipe and silencer will generate high 
temperature. Therefore when the generator set is installed, these parts need to be covered with 
insulation materials and be kept far away from in!ammable materials. Please ensure good 
ventilation and organized environment for the generator set’s installation room. Please do not 
place in!ammable materials and explosives (liquid) near the engine.

Smoking, spark over, and other "re lighting behaviors are not allowed in the area which is close 
to the battery and fuel because the mixture of volatilization from fuel and hydrogen generated by 
battery charging process will cause explosion when it meets sparkle or naked !ame.

The generator set installation room shall be facilitated with BC and ABC "re extinguisher, and 
operators shall be familiar with the knowledge on how to use it.

When fan protection cover or other protection cover has been detached, please do not try to 
start the generator set; and when the generator set has to be started, please don’t put your hand 
in the area where the protection cover is missing or make repair around these areas. please keep 
your palm, arm, long hair, jewelry and loose clothes far away from belt pulley, belt and other 
power transmission parts.

When working in the generator set installation room, please ware working clothes, gloves and 
hat. After the generator set being started, please don’t try to open the cover of the radiator 
before the anti‐freeze fully cooled down, so that to avoid steam (hot water) burst forth to hurt 
people. Please don’t swallow or let your skin contact with the harmful materials such as fuel, 
anti‐freeze, lubricant and electrolyte.

When you skin is spattered with these kinds of liquids, please use plenty of water to rinse.
Long time stay in high noise level environment will cause harm to your hearing. If you have to 
work around the generator set frequently, you’d better ware the device to protect your ear.

When the generator set need to make cable connections to output power, the operation shall 
conform to the condition, speci"cation, standard related to power distribution. Quali"ed cable 

shall be used to make power distribution.

When the installation of generator set involves with welding, please do not connect to the 
ground circuit or make grounding through generator set (engine) so that to avoid the big current 
generated from welding operation hurt the electric appliance, bearing and bearing bush etc. 
inside of the generator set. Please ensure the safety of generator set and reliable grounding.

SAFETY LABELS INFORMATION

TRANSPORT WARNING

• Never lift the generating set by attaching to the engine
or alternator lifting lugs, instead use the lifting points on the
base frame or canopy.
• Ensure that the lifting rigging and supporting structure is
in good condition and has a capacity suitable for the load.
• Keep all personnel away from the generating set when it
is suspended.

MECHANICAL WARNING

• Do not attempt to operate the generating set with the
safety guards removed. While the generating set is run
ning do not attempt to reach under or around the guards
to do maintenance or for any other reason.
• Keep hands, arms, long hair, loose clothing and jewel
ers away from pulleys, belts and other moving parts.

SAFEGUARD WARNING

• Generating sets that are not equipped with sound att
enuating enclosures can produce noise levels in excess
of 105 dB (A). Prolonged exposure to noise levels above
85 dB (A) is hazardous to hearing.
• Wear protective clothing including gloves and hat whe
n working around the generating set.
• If equipped keep access doors on enclosures closed and locke
d when not required to be open.
• Avoid contact with hot oil, hot coolant, hot exhaust gases, hot
surfaces and sharp edges and corners.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to !ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) "eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter "eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter "eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi"cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci"cations. Mixing grease of 
differing speci"cations will reduce bearing life. The speci"cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are "tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts !ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli"ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci"cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to "nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re"tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault"nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be "tted to the WH generator. The Refer to the generator nameplate for 
type of AVR "tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci"ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti"er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti"er assembly can be checked with a multimeter. The !exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in"nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de!ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in"nity reading in both directions. On an electronic digital meter a healthy diode will give a low 
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1. SAFETY AND WARNING

The operator of the machine:
Is responsible for and has a duty of care in making sure that the machine is operated safely and 
in accordance with the instructions in this user manual.
Should never leave it in a condition, which would allow an untrained or unauthorised person/s 
to operate this machine.
Take all due care and diligence for the safety of and with regard to those around whilst using the 
machine, to include but not limited to;
Elderly, children, pets, livestock and property.

Some or all of the following PPE, warning signs and symbols may appear throughout this 
manual and you must adhere to their warning/s. Failure to do so may result in personal injury.

Personal Protective Equipment (PPE)

Before operation and maintenance for the generator sets, please read carefully about this 
manual and make sure a good understanding of this operation manual and other documents 
which attached with the engine.
Correct installation of the generator set is the precondition of normal operation. Quali"ed spare 
parts shall be used for maintenance to ensure good running condition and long life expectancy 

 

shall be used to make power distribution.

When the installation of generator set involves with welding, please do not connect to the 
ground circuit or make grounding through generator set (engine) so that to avoid the big current 
generated from welding operation hurt the electric appliance, bearing and bearing bush etc. 
inside of the generator set. Please ensure the safety of generator set and reliable grounding.

SAFETY LABELS INFORMATION

TRANSPORT WARNING

• Never lift the generating set by attaching to the engine
or alternator lifting lugs, instead use the lifting points on the
base frame or canopy.
• Ensure that the lifting rigging and supporting structure is
in good condition and has a capacity suitable for the load.
• Keep all personnel away from the generating set when it
is suspended.

MECHANICAL WARNING

• Do not attempt to operate the generating set with the
safety guards removed. While the generating set is run
ning do not attempt to reach under or around the guards
to do maintenance or for any other reason.
• Keep hands, arms, long hair, loose clothing and jewel
ers away from pulleys, belts and other moving parts.

SAFEGUARD WARNING

• Generating sets that are not equipped with sound att
enuating enclosures can produce noise levels in excess
of 105 dB (A). Prolonged exposure to noise levels above
85 dB (A) is hazardous to hearing.
• Wear protective clothing including gloves and hat whe
n working around the generating set.
• If equipped keep access doors on enclosures closed and locke
d when not required to be open.
• Avoid contact with hot oil, hot coolant, hot exhaust gases, hot
surfaces and sharp edges and corners.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to !ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) "eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter "eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter "eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi"cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci"cations. Mixing grease of 
differing speci"cations will reduce bearing life. The speci"cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are "tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts !ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli"ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci"cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to "nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re"tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault"nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be "tted to the WH generator. The Refer to the generator nameplate for 
type of AVR "tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci"ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti"er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti"er assembly can be checked with a multimeter. The !exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in"nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de!ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in"nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Der Generator darf nur von geschultem Personal bedient werden, das eine Schulung zur 
Bedienung erhalten hat. Reparaturen dürfen nur von autorisiertem Personal durchgeführt 
werden. Der Betreiber und das Wartungspersonal müssen über Sicherheits- und 
Präventivmaßnahmen sowie die Verfahren zur Betriebswartung informiert sein.

Die Generatorsätze dürfen nur unter sicheren Bedingungen gestartet werden. Bitte starten Sie 
die Generatorsätze nicht, wenn eine abnormale Bedingung festgestellt wurde, um Unfälle zu 
vermeiden. Bei Reinigung, Wartung und Reparatur der Generatorsätze schalten Sie bitte den 
Generatorsatz aus und trennen Sie die Verbindung zum negativen Pol der Batterie oder 
nehmen Sie das Batterieverbindungskabel ab und bringen Sie ein Warnschild an dem 
entsprechenden Ort an, um Unfälle zu vermeiden. 

Die Abgasluft, die vom Motor abgegeben wird, ist schädlich für die Gesundheit der Menschen. 
Alle installierten Generatoraggregate in Innenräumen müssen das Abgas nach draußen 
ableiten. Während des Betriebs des Generatorsets erzeugen der Auspuffrohr und der 
Schalldämpfer hohe Temperaturen. Daher müssen diese Teile bei der Installation des 
Generatorsets mit Isoliermaterialien abgedeckt werden und von entflammbaren Materialien 
ferngehalten werden. Bitte stellen Sie eine gute Belüftung und eine organisierte Umgebung für 
den Installationsraum des Generatorsets sicher. Platzieren Sie bitte keine entflammbaren 
Materialien und Explosivstoffe (Flüssigkeit) in der Nähe des Motors. Rauchen, Funkenbildung 
und andere "Wiederanzündungsverhalten" sind in der Nähe der Batterie und des Kraftstoffs 
nicht erlaubt, da die Mischung aus Verdunstung von Kraftstoff und durch den 
Batterieladevorgang erzeugtem Wasserstoff eine Explosion verursachen kann, wenn sie auf 
Funken oder offene Flammen trifft. Der Generatorraum soll mit BC- und ABC-Feuerlöschern 
ausgestattet sein, und die Bediener sollten über das Wissen verfügen, wie man sie benutzt. 

Wenn der Lüftungsschutzdeckel oder ein anderer Schutzdeckel abgenommen wurde, 
versuchen Sie bitte nicht, das Generatorset zu starten. Wenn das Generatorset gestartet 
werden muss, legen Sie bitte nicht Ihre Hand in den Bereich, wo der Schutzdeckel fehlt, und 
führen Sie keine Reparaturen in diesen Bereichen durch. 

Bitte halten Sie Ihre Handfläche, Ihren Arm, langes Haar, Schmuck und lockere Kleidung fern 
von Riemenrädern, Riemen und anderen Kraftübertragungsteilen. Bitte tragen Sie bei der 
Arbeit im Generatorraum Arbeitskleidung, Handschuhe und einen Schutzhelm. 

Nachdem der Generator gestartet wurde, versuchen Sie bitte nicht, den Deckel des Kühlers zu 
öffnen, bevor das Frostschutzmittel vollständig abgekühlt ist, um zu vermeiden, dass Dampf 
(heißes Wasser) herausspritzt und Menschen verletzt. Schlucken Sie bitte keine schädlichen 
Materialien wie Kraftstoff, Frostschutzmittel, Schmiermittel und Elektrolyt oder lassen Sie Ihre 
Haut damit in Kontakt kommen. Wenn Ihre Haut mit diesen Arten von Flüssigkeiten bespritzt 
wird, spülen Sie sie bitte gründlich mit Wasser ab. Ein längerer Aufenthalt in einer Umgebung 
mit hohem Geräuschpegel kann Ihrem Gehör schaden. Wenn Sie häufig in der Nähe des 
Generatorsets arbeiten müssen, sollten Sie besser einen Ohrenschutz tragen.

Wenn das Generatorset Kabelverbindungen herstellen muss, um Strom abzugeben, muss die 
Bedienung erfolgen. Erfüllen Sie die Bedingung, Spezifikation und den Standard in Bezug auf 
die Stromverteilung.
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1. SAFETY AND WARNING

The operator of the machine:
Is responsible for and has a duty of care in making sure that the machine is operated safely and 
in accordance with the instructions in this user manual.
Should never leave it in a condition, which would allow an untrained or unauthorised person/s 
to operate this machine.
Take all due care and diligence for the safety of and with regard to those around whilst using the 
machine, to include but not limited to;
Elderly, children, pets, livestock and property.

Some or all of the following PPE, warning signs and symbols may appear throughout this 
manual and you must adhere to their warning/s. Failure to do so may result in personal injury.

Personal Protective Equipment (PPE)

Before operation and maintenance for the generator sets, please read carefully about this 
manual and make sure a good understanding of this operation manual and other documents 
which attached with the engine.
Correct installation of the generator set is the precondition of normal operation. Quali"ed spare 
parts shall be used for maintenance to ensure good running condition and long life expectancy 

The generator set shall be operated only by the staffs who have received training on the 
operation and the repair shall be made by the authorized staffs. Operator and maintenance staff 
shall be clear about safety and preventive actions and operation maintenance procedure.

The generator sets can only be started under safety conditions. Please do not start the 
generator sets when any abnormal condition has been found so that to avoid accidents.
When clean, maintain and repair the generator sets, please shut down the generator set and cut 
off the connection of negative polar of the battery or dismantle battery connecting cable, and 
place warning label at the relative place so that to avoid accident.

The exhaust air discharged from engine is harmful for people’s health. All of the generator sets 
installed indoors shall discharge the exhaust gas to outside doors. 

During the period of generator set running, the exhaust pipe and silencer will generate high 
temperature. Therefore when the generator set is installed, these parts need to be covered with 
insulation materials and be kept far away from in!ammable materials. Please ensure good 
ventilation and organized environment for the generator set’s installation room. Please do not 
place in!ammable materials and explosives (liquid) near the engine.

Smoking, spark over, and other "re lighting behaviors are not allowed in the area which is close 
to the battery and fuel because the mixture of volatilization from fuel and hydrogen generated by 
battery charging process will cause explosion when it meets sparkle or naked !ame.

The generator set installation room shall be facilitated with BC and ABC "re extinguisher, and 
operators shall be familiar with the knowledge on how to use it.

When fan protection cover or other protection cover has been detached, please do not try to 
start the generator set; and when the generator set has to be started, please don’t put your hand 
in the area where the protection cover is missing or make repair around these areas. please keep 
your palm, arm, long hair, jewelry and loose clothes far away from belt pulley, belt and other 
power transmission parts.

When working in the generator set installation room, please ware working clothes, gloves and 
hat. After the generator set being started, please don’t try to open the cover of the radiator 
before the anti‐freeze fully cooled down, so that to avoid steam (hot water) burst forth to hurt 
people. Please don’t swallow or let your skin contact with the harmful materials such as fuel, 
anti‐freeze, lubricant and electrolyte.

When you skin is spattered with these kinds of liquids, please use plenty of water to rinse.
Long time stay in high noise level environment will cause harm to your hearing. If you have to 
work around the generator set frequently, you’d better ware the device to protect your ear.

When the generator set need to make cable connections to output power, the operation shall 
conform to the condition, speci"cation, standard related to power distribution. Quali"ed cable 

SICHERHEITSINFORMATIONEN

• Generatorsätze, die nicht mit schalldämmenden 
Gehäusen ausgestattet sind, können Lärmpegel von über 
105 dB (A) erzeugen. Eine längere Exposition gegenüber 
Lärmpegeln über 85 dB (A) ist schädlich für das Gehör.
• Tragen Sie Schutzkleidung einschließlich Handschuhen 
und Hut beim Arbeiten in der Nähe des Generatorsatzes.
• Wenn vorhanden, halten Sie Zugangstüren an den 
Gehäusen geschlossen und verriegelt, wenn sie nicht 
geöffnet sein müssen.
• Vermeiden Sie den Kontakt mit heißem Öl, heißer 
Kühlflüssigkeit, heißen Abgasen, heißen Oberflächen sowie 
scharfen Kanten und Ecken.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to !ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) "eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter "eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter "eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi"cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci"cations. Mixing grease of 
differing speci"cations will reduce bearing life. The speci"cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are "tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts !ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli"ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci"cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to "nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy "gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air "lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air "lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of " lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of "lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the "lter elements from the "lter frames. Immerse of !ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a !at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side ("ne mesh side of 
element) holding the nozzle "rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the "lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re"tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault"nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be "tted to the WH generator. The Refer to the generator nameplate for 
type of AVR "tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci"ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti"er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti"er assembly can be checked with a multimeter. The !exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in"nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de!ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in"nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

• Heben Sie das Aggregat niemals an, indem Sie es an den 
Motor oder die Generator-Hebeösen befestigen. Verwenden Sie 
stattdessen die Hebepunkte am Grundrahmen oder der 
Abdeckung.
• Stellen Sie sicher, dass das Hebezeug und die Tragstruktur in 
gutem Zustand sind und über eine für die Last geeignete 
Kapazität verfügen.
• Halten Sie alle Personen fern vom schwebenden Aggregat.

Wenn bei der Installation des Generatorsets Schweißarbeiten durchgeführt werden, 
schließen Sie es bitte nicht an den Erdungskreislauf an oder erden Sie es über das 
Generatorset (Motor), um zu verhindern, dass der beim Schweißen erzeugte hohe Strom die 
elektrischen Geräte, Lager und Lagerbuchsen usw. im Inneren des Generatorsets 
beschädigt. Bitte stellen Sie die Sicherheit des Generatorsets und eine zuverlässige Erdung 
sicher.

• Versuchen Sie nicht, das Aggregat ohne die 
Sicherheitsvorrichtungen zu betreiben. Während der 
Betrieb des Aggregats versuchen Sie nicht, darunter 
oder um die Vorrichtungen herumzugreifen, um 
Wartungsarbeiten durchzuführen oder aus irgendeinem 
anderen Grund.
• Halten Sie Hände, Arme, langes Haar, lockere 
Kleidung und Schmuck von Riemenrädern, Riemen und 
anderen beweglichen Teilen fern.

MECHANISCHE WARNUNG

TRANSPORT WARNUNG

SICHERHEITSWARNUNG
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• Der Generator sollte vor dem Versuch, Lastverbindungen 
herzustellen oder zu trennen, mit der Batterie-Minus (-) 
Klemme abgeschaltet werden.
• Versuchen Sie nicht, Lastverbindungen herzustellen oder zu trennen, 
während Sie in Wasser stehen oder auf feuchtem oder matschigem 
Boden sind.
• Stellen Sie sicher, dass der Generator geerdet ist.
• Setzen Sie die Abdeckung des Generatorklemmenkastens wieder 
ein, sobald die Verbindung oder Trennung der Lastkabel 
abgeschlossen ist. Betreiben Sie den Generator nicht ohne fest 
angebrachte Abdeckung.
• Schließen Sie den Generator nur an Lasten und/oder elektrische 
Systeme an, die mit seinen elektrischen Eigenschaften kompatibel 
sind und innerhalb seiner Nennkapazität liegen.
• Halten Sie alle elektrischen Geräte sauber und trocken. Ersetzen Sie 
jede Verdrahtung, bei der die Isolierung gerissen, geschnitten, 
abgerieben oder anderweitig beschädigt ist. Ersetzen Sie Terminals, 
die abgenutzt, verfärbt oder korrodiert sind. Halten Sie Terminals 
sauber und fest angezogen.
• Berühren Sie keine unter Spannung stehenden Teile des Generators 
und/oder Verbindungskabels bzw. Leiter mit einem Teil des Körpers 
oder einem nicht isolierten leitfähigen Gegenstand.

• Stellen Sie sicher, dass der Raum für das 
Stromerzeugungsaggregat ordnungsgemäß belüftet ist.
• Halten Sie den Raum, den Boden und das 
Stromerzeugungsaggregat sauber. Wenn Kraftstoff-, Öl-, 
Batterieelektrolyt- oder Kühlmittelspritzer auftreten, sollten 
sie sofort gereinigt werden.
• Lagern Sie niemals entzündliche Flüssigkeiten in der 
Nähe des Motors.
• Rauchen Sie nicht und lassen Sie keine Funken, Flammen 
oder andere Zündquellen in der Nähe von Kraftstoff oder 
Batterien zu. Kraftstoffdämpfe sind explosiv. 
Wasserstoffgas, das durch das Aufladen von Batterien 
erzeugt wird, ist ebenfalls explosiv.
• Lagern Sie niemals entzündliche Flüssigkeiten in der 
Nähe des Motors.
• Rauchen Sie nicht und lassen Sie keine Funken, Flammen 
oder andere Zündquellen in der Nähe von Kraftstoff oder 
Batterien zu. Kraftstoffdämpfe sind explosiv. 
Wasserstoffgas, das durch das Aufladen von Batterien 
erzeugt wird, ist ebenfalls explosiv.

CHEMISCHE WARNUNG

ELEKTRISCHE WARNUNG
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2. ALLGEMEINE EINFUEHRUNG

Motor
Neuer Motor

Zugang
Grosse Ueberdachungstueren 
fuer bequeme Wartungs- und 
Inspektionszwecke.

Radiator 
40°C für offene Typen, 
50°C für schalldichte 
Typen

Regenschutz 
Materialienabdeckung, um Regen 
und Verunreinigungen im Generator 
zu vermeiden und sicherzustellen, 
dass der Generator regelmäßig 
funktioniert.

Terminalkasten innen                      
Reguläre interne Verdrahtung zur bequemen 
Wartung verbindend

Kraftstofftank 
Durchschnittlich 8 Stunden 
Basis-Kraftstofftank.

1

2

3

4

5

6

7

8

9

6

GENERATOR LIEFERUMFANG

Neuer Generator 
Ohne Bürsten

Digitales Bedienfeld 
Hochwertiges digitales 
Bedienfeld der Marke erhoeht die 
Zuverlaessigkeit und Stabilität 
des Stromerzeugers.

Schalldaempfer
Starke dicke Rohre mit Wärmedämmmaterialien, 
um Lärm effektiv zu reduzieren und eine 
übermäßige Temperatur von 11 Grad im Inneren 
der Abdeckung zu vermeiden.
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A. Produkttest-Logo 
Unsere angebotenen Stromerzeuger werden streng nach dem 
internationalen Qualitätsmanagementsystem ISO9001-2000 
hergestellt. Unser Generator wird mindestens 1 Stunde lang bei 
Lastprüfungen mit 25%, 50%, 75%, 100% und 110% getestet.

1. MEHR ALS 8 STUNDEN BETRIEB MIT 
KRAFTSTOFFTANK UND KRAFTSTOFFANZEIGE
Hochfestes Biegefundament, langfristige Haltbarkeit, keine 
Verformung, Korrosionsschutz, professionelle Lackierung, 
große Kapazität, Tankhöhe von 24-35 mm/12-35 mm.

2. LEISTUNGSFÄHIGER SCHALLDÄMPFER 
Der hochwertige Gummistoßdämpfer zwischen Dieselmotor, 
Generator und Rahmen reduziert Vibrationen und verlängert die 
Lebensdauer der Einheit. Das doppelte Schraubendesign ist 
solider und langlebiger und verhindert ein Lockern während des 
Betriebs sowie Geräuschvibrationen.

3. HOCHWERTIGES GEHÄUSE & LACKIERUNG 
Gehäuse aus hochwertigem ATSM-Stahl gemäß den Standards 
von 2-6 mm Dicke mit Hochtemperaturlackierung und 
Oxidationsschutz zur Vermeidung von Farbabplatzungen - noch 
professioneller.

4. TRANSPORTFÄHIGKEIT 
Einzelpunkt-Aufhängeöse erleichtert den Transport aller 
Generatoren. Spezielle Gabelstapleröffnungen sind in der Basis 
der Maschine vorhanden.
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3. BETRIEBSANLEITUNG FUER DEN ERSTEN START
1) Injiziere Wasser/Öl/Diesel

Dauerbetrieb
Verwendet als Hauptstromversorgung zur Erzeugung von Elektrizität für verschiedene 
Zwecke: Bewegungsenergie, Beleuchtung, Heizung usw. Die Generatorsätze können 
kontinuierlich laufen und eine Überlast von 10% für 1 Stunde alle 12 Stunden bei variabler 
Last zulassen, was für abgelegene Gebiete verwendet wird.

Bereitschaftsdienst
Verwendet als Notstromversorgung, um kontinuierliche elektrische Energie für nicht konstante 
Lasten bereitzustellen. Der Generatorsatz eignet sich für Bereiche, in denen eine 
kontinuierliche Stromversorgung gewährleistet sein muss, wie Krankenhäuser, 
Industrieanlagen, Flughäfen usw. Halten Sie den Generatorsatz jederzeit im 
Bereitschaftszustand und starten Sie ihn bei abnormaler Netzversorgung.

Notdienst
Als Hilfsstromquelle verwendet werden, um Energieunterbrechungen zu lösen die ernsthafte 
Probleme für Menschen verursachen könnten oder physische / finanzielle Schäden oder 
Verbrauchsspitzen bewältigen müssen. Der Generatorsatz kann schnell gestartet werden um 
stabile elektrische Leistung für die Lasten bereitzustellen wenn es zu einer Abweichung der 
Netzversorgung kommt und schaltet sich nach Wiederherstellung der normalen 
Netzspannung wieder aus. In der Regel arbeitet der Generatorsatz mehrere Stunden lang 
weiter.

ANWENDUNG
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2) Verbinden Sie die Batterie: das rote Kabel für die Anode, das schwarze Kabel für die Kathode.
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3) Drücken Sie die Dieselpumpe, um Luft abzulassen, bis Sie Druck spüren.

4) Schalten Sie den Not-Aus-Knopf ein.
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5) Benutzen Sie den Schlüssel, um den Generator einzuschalten und halten 
Sie ihn am Laufen.

6) Bedienungspanel, in der Reihenfolge: Stopp -> Manuell -> Start
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8) Bedienungspanel, in folgender Reihenfolge: Stopp -> Auto (auf den Automatikmodus einstellen)

Hinweis: Gehen Sie zum nächsten Schritt über, wenn der Motor reibungslos startet. 
Wenn nicht, kehren Sie zu Schritt 3 zurück und drücken Sie die Dieselpumpe einige 
Male mehr.

7) Verbinden Sie die Zentralleitung und die Ausgangsleitung. 
Achtung: N ist der Nullleiter, U, V, W sind die Phasenleiter. Die Steckdose oben am ATS 
wird für die Zentralleitung verwendet, unten für die Ausgangsleitung. Der Phasenleiter 
wird nur mit U verbunden, der Nullleiter nur mit N für einphasige Stadtleitungen.
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Letzter Schritt: Beenden Sie die Einrichtung des Generators und schalten Sie dann 
den Schutzschalter für die automatische Abschaltung ein.
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4. WARTUNG

Allgemeiner Überblick
Für verschiedene Arten von Generatorsets müssen Benutzer das Betriebs- und 
Wartungshandbuch des entsprechenden Motors konsultieren, um die korrekte 
Wartungsarbeit durchzuführen.

Um maximale Betriebssicherheit und Lebensdauer der Generatorsets zu erreichen, ist 
regelmäßige Wartung sehr wichtig. Die strikte Einhaltung der Bedingungen für die Wartung 
des Generatorsets gewährleistet dessen Leistung und reduziert Schäden an der Umwelt. Die 
korrekte Identifizierung und strikte Beachtung von Aufklebern (Zeichnungen, Beschriftungen 
und Warnhinweisen usw.) an Dieselgeneratorsets kann bei der richtigen Wartung und sicheren 
Bedienung sehr hilfreich sein.

Die Wartung der Generatorsets erfolgt im abgeschalteten Zustand, wobei das Kabel, das mit 
dem Minuspol der Batterie verbunden ist, getrennt werden muss, um sicherzustellen, dass 
das Generatorset nicht versehentlich startet.

Motor
Vor jedem Start des Motors:
• Ölstand überprüfen
• Kühlflüssigkeitsstand überprüfen
• Luftfilteranzeige überprüfen
• Belüftung des Kühlers und Umgebungsumgebung überprüfen 
• Keilriemen des Motors überprüfen
• Kraftstoffversorgungsstatus überprüfen

Generatorsets, die häufig betrieben werden, sollten alle 6 bis 8 Stunden einmal überprüft 
werden. Backup-Generatorsets sollten nach dem Abschalten noch einmal überprüft werden. 

Abhängig vom Laufstatus eines neuen Generatorsets müssen folgende Maßnahmen innerhalb 
von 100 bis 300 Stunden ergriffen werden, wenn dies erforderlich ist:
• Ventilspiel überprüfen
• Kraftstoffeinspritzdüse überprüfen

Für jede Laufzeit von 0-50 Stunden:
• Das im Öl-Wasser-Trenner verbleibende Wasser ablassen

Für jede Laufzeit von 50-600 Stunden oder mindestens alle 12 Monate:
•  Schmiermittel und Schmiermittelfilter wechseln
• Aufgrund der unterschiedlichen Qualität des Schmieröls, des Schwefelgehalts des 
Kraftstoffs und des Verbrauchs an Schmieröl für jeden Motor variiert das Intervall für den 
Wechsel des Schmieröls bei jedem Generatorset. Beim Wechseln des Schmieröls muss 
gleichzeitig der Ölfilter gewechselt werden, da sonst der Ölwechsel sinnlos wird. Im 
Gegenteil, wenn das Schmieröl in gutem Zustand bleibt, können wir das Schmiermittel viel 
besser filtern, indem wir den Ölfilter wechseln.
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• Wechseln Sie den Kraftstofffilter, reinigen oder wechseln Sie den Kern des ersten 
Stufen-Kraftstofffilters, den Kern des Öl-Wasser-Separators (einige der Generatoraggregate 
haben dies), überprüfen und organisieren Sie die Anordnung der Kraftstoffleitungen.
• Das Wechselintervall für obigen Kraftstofffilter (Kern) hängt von der Qualität des Kraftstoffs ab 
(wenn er viele Verunreinigungen enthält), ob die Art und Weise der Kraftstoffzugabe vernünftig 
ist oder nicht, ob der Kraftstofftank regelmäßig gereinigt wird (Verunreinigungsentfernung). 
Sobald festgestellt wird, dass die Farbe des Motorabgas abnormal ist und die 
Ausgangsleistung abnimmt, muss zuerst das Kraftstoffsystem überprüft werden.

Für jeweils 400 Betriebsstunden
• Überprüfen und einstellen des Keilriemens und bei Bedarf austauschen 
• Kühlerkern überprüfen und reinigen
• Ablagerungen im Kraftstofftank entfernen

Für jeweils 800 Betriebsstunden 
• Überprüfen auf Leckagen am Turbolader 
• Überprüfen auf Leckagen an den Luftansaugrohren

Für jeweils 1200 Betriebsstunden 
• Ventilspiel einstellen

Für jeweils 2000 Betriebsstunden oder mindestens alle 24 Monate 
• Luftfilter wechseln (abhängig von der Umgebungsluftqualität entscheiden, ob dieser früher 
gewechselt werden muss) 
• Kühlmittel und Kühlflüssigkeitsfilter wechseln (einige Generatoraggregate haben dies)
• Kühlerkern und Wasserweg gründlich reinigen

Für jeweils 2400 Betriebsstunden 
• Kraftstoffeinspritzdüse überprüfen
• Turbolader gründlich überprüfen und reinigen
• Motorausrüstung umfassend überprüfen

Für jeweils 2400 Betriebsstunden 
• Kraftstoffeinspritzdüse überprüfen
• Turbolader gründlich überprüfen und reinigen 
• Motorausrüstung umfassend überprüfen

Generator
Der Generator sollte regelmäßig von innen und außen gereinigt werden. Die Häufigkeit der 
Reinigung hängt von der Umgebung des Generators ab. Wenn eine Reinigung erforderlich ist, 
können folgende Verfahren befolgt werden: Schalten Sie alle Stromquellen aus, wischen Sie 
den Schmutz, Verunreinigungen, Ölflecken, Wasser oder andere Flüssigkeiten von der 
Oberfläche ab. Das Belüftungsgitter muss ebenfalls gereinigt werden. Die Haftung dieser 
Materialien an den Spulen kann zu Überhitzung oder Beschädigung der Isolierung führen. Der 
Schmutz und die Verunreinigungen müssen vom Staubabscheider aufgenommen werden. Bitte 
verwenden Sie keine Druckluft oder Hochdruck-Wassersprühreinigung des Generators.
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Die Feuchtigkeit des Generators verringert den Isolationswiderstand. Der Generator muss 
getrocknet werden. Bitte beachten Sie das Betriebs- und Wartungshandbuch des 
Generators für die Trocknungsmethode und detaillierte Wartungsinformationen.

Steuerpult
Die tägliche Wartung des Steuerpults soll die Sauberkeit der Oberfläche gewährleisten, 
damit die Anzeige klarer und leichter lesbar ist sowie die Bedienknöpfe flexibel und 
zuverlässig sind. Während des Betriebszeitraums des Stromerzeugers kann Vibration dazu 
führen, dass sich die "0"-Position im Instrument auf dem Steuerpult verschiebt und Teile 
locker werden. Daher ist es wichtig, regelmäßig das Instrument auf dem Steuerpult sowie 
Verbindungen von Teilen und Kabeln zu überprüfen. Reparaturen am Steuerpult dürfen nur 
nach gründlichem Studium der Funktionsweise dieses Steuerpanels durchgeführt werden 
(siehe Bedienungsanleitung für das Steuerpanel für weitere Details).

Startbatterie
Batterien, die längere Zeit gelagert wurden, sollten vor der Verwendung ordnungsgemäß 
aufgeladen werden, um eine normale Kapazität der Batterie sicherzustellen. (Ein 
Densimeter kann verwendet werden, um die tatsächliche Kapazität der Batterie zu 
überprüfen)

Der normale Betrieb und das Aufladen der Batterie führen dazu, dass Wasser im Inneren 
verdampft wird. Daher ist eine konstante Flüssigkeitszufuhr erforderlich. Vor der 
Flüssigkeitszufuhr sollte zunächst die Verschmutzung um das Einfüllloch gereinigt werden, 
um zu verhindern, dass sie in die Batterie fällt. Öffnen Sie dann das Einfüllloch und fügen 
Sie eine angemessene Menge destilliertes Wasser oder gereinigtes Wasser hinzu. Fügen 
Sie nicht zu viel hinzu (gemäß der Anzeigelinie auf der Batterieplatten), da sonst Elektrolyt 
aus dem Einfüllloch überläuft, wenn die Batterie entladen oder aufgeladen wird, was zu 
Verunreinigungen von Umgebungsmaterialien und -umgebung führen kann. Bitte 
verwenden Sie die Batterie nicht zum Starten des Stromerzeugers bei niedriger 
Temperatur, da die Kapazität der Batterie bei niedriger Temperatur nicht normal 
abgegeben werden kann und eine langfristige Entladung zu Funktionsstörungen 
(Rissbildung oder Explosion) führen kann.

Warnung
Die Backup-Generatorbatterie muss regelmäßig gewartet und geladen werden. Es wird 
empfohlen, dass Benutzer ein schwimmendes Ladegerät für die Batterie kaufen können.



Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-15
ZH2105D
VG-164D
50 Hz
3 phase/ 380 V
23 A

Power
Power
Standby Power
Standby Power
Net weight
Size

12 kW
15 KVA
13.2 kW
14.52 KVA
650 kg
1700x900x1150 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

ZH2105D
1.8 L
18 kW
22,5 KVA
236 g/kw.h
Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

4
100 x 115 mm
13 L
Vortex Design
Natural Aspirated
50°C
59 L

DETAILS OF ALTERNATOR

DETAILS OF ENGINE

SILENT TYPE DIESEL GENERATOR SET
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5. TECHNISCHE DATEN

Alternator Model
Type
Prime Power
Winding Lead
ATS
Efficient

VG-164D
Brushless sel-excited

15
12
100 A
90%

A.V.R.
Protection
Insulation
Factor
Wire

SX460
IP23
Class H
0.8
100% copper wire

DAGFS-15



Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-25
K4100D
VG-184FS
50 Hz
3 phase/ 380 V
38 A

Power
Power
Standby Power
Standby Power
Net weight
Size

20 kW
25 KVA
22 kW
28 KVA
710 kg
2000x850x1150 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

Alternator Model
Type
Prime Power
Winding Lead
ATS

K4100D
3,61 L
30 kW
38 KVA
7 L/H on 75% loading

Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

4
100 x 115 mm
13 L
Vortex Design
Natural Aspirated
50°C
70 L

VG-184FS
Brushless sel-excited

25
12
100 A

Efficient
A.V.R.
Protection
Insulation
Factor

90%
SX460
IP23
Class H
0.8

DAGFS-25

SILENT TYPE DIESEL GENERATOR SET

DETAILS OF ENGINE

DETAILS OF ALTERNATOR

18



Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-35
K4102D
VG-184G
50 Hz
3 phase/ 380 V
53 A

Power
Power
Standby Power
Standby Power
Net weight
Size

28 kW
35 KVA
30.8 kW
38.5 KVA
710 kg
2000x850x1150 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

Alternator Model
Type
Prime Power
Winding Lead
ATS

K4102D
3,61 L
36 kW
45 KVA
8.2 L/H on 75% loading

Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

4
100 x 115 mm
13 L
Vortex Design
Natural Aspirated
50°C
72 L

VG-184G
Brushless sel-excited

35
12
100 A

Efficient
A.V.R.
Protection
Insulation
Factor

90%
SX460
IP23
Class H
0.8

DAGFS-35

SILENT TYPE DIESEL GENERATOR SET

DETAILS OF ENGINE

DETAILS OF ALTERNATOR

19
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Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-50
ZH4105ZD
VG-224D
50 Hz
3 phase/ 380 V
76 A

Power
Power
Standby Power
Standby Power
Net weight
Size

40 kW
50 KVA
44 kW
55 KVA
900 kg
2150x920x1200 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

Alternator Model
Type
Prime Power
Winding Lead
ATS

ZH4105ZD
3,76 L
50 kW
62.5 KVA
11.2 L/H on 75% loading

Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

4
100 x 115 mm
13 L
Vortex Design
Natural Aspirated
50°C
99 L

VG-224D
Brushless sel-excited

50
12
100 A

Efficient
A.V.R.
Protection
Insulation
Factor

90%
SX460
IP23
Class H
0.8

DAGFS-50

SILENT TYPE DIESEL GENERATOR SET

DETAILS OF ENGINE

DETAILS OF ALTERNATOR
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Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-80
R4108IZD
224GS
50 Hz
3 phase/ 380 V
121 A

Power
Power
Standby Power
Standby Power
Net weight
Size

64 kW
80 KVA
70,4 kW
88 KVA
1250 kg
2350x1000x1350 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

Alternator Model
Type
Prime Power
Winding Lead
ATS

R4108IZD
4,95 L
75 kW
93,75 KVA
15 L/H on 75% loading

Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

4
108 x 125 mm
13 L
Vortex Design
Natural Aspirated
50°C
130 L

224GS
Brushless sel-excited

80
12
160 A

Efficient
A.V.R.
Protection
Insulation
Factor

90%
SX460
IP23
Class H
0.8

DAGFS-80

SILENT TYPE DIESEL GENERATOR SET

DETAILS OF ENGINE

DETAILS OF ALTERNATOR
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Model
Engine Model
Alternator Model
Frequency
Phase/Voltage
Rated Current

DAGFS-100
R6105AZD
274C
50 Hz
3 phase/ 380 V
142 A

Power
Power
Standby Power
Standby Power
Net weight
Size

80 kW
100 KVA
88 kW
110 KVA
1400 kg
2700x1050x1430 mm

Engine Model
Displacement
Rated Power
Rated Power
Fuel Consumption
Governor
Type

Alternator Model
Type
Prime Power
Winding Lead
ATS

R6105AZD
7,1 L
84 kW
105 KVA
17 L/H on 75% loading

Machinery Governor
4-stroke, V In-line Water
Cool,Electric start

Cylinder N°
Bore and Stroke
Volume of Oil
Combustion
Aspiration Type
Radiator Water Tank
Diesel tank capacity

6
105 x 135 mm
13 L
Vortex Design
Natural Aspirated
50°C
135 L

274 C
Brushless sel-excited

100
12
160 A

Efficient
A.V.R.
Protection
Insulation
Factor

90%
SX460
IP23
Class H
0.8

DAGFS-100

SILENT TYPE DIESEL GENERATOR SET

DETAILS OF ENGINE

DETAILS OF ALTERNATOR
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6. DIGITALES BEDIENFELD

KEY FUNCTION DESCRIPTION

CONTROLLER DIMENSION

PARAMETER EDITING

After controller powered on,press     to enter ito the parameters setting menu,the menu item 
as shown:
1) Press @ key to enter the menu interface after controller started,choose 1. (See Fig 1 );
2) Press ID key to enter parameter configuration password confirm interface (See Fig 2);
When 1234 is put, part of the parameters can be set; when 0318 is input, all the parameters
can be set; 
3) Press e  or  8 key to increase or decrease values;Press ID key to shift cursor and
confirm setting;
4) If password is correct.enter into parameter interace; Press e  key or  8 key to choose



parameter items; Press      key to enter into current arameter setting menu;
5) If parameter within the range. the setting can be saed in internal FLASH of controller. If
out of range, it can.

A. Note: Pressing @ key at any time can exit the editor and return to main menu

PARAMETER RANGE AND DEFINITION

24

1. Parameter Selting
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TYPICAL APPLICATIONS
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7. EXPLOSIONSDARSTELLUNG UND TEILELISTE (applies to all models)

CYLINDER BLOCK ASSEMBLY
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1

4

4

4

1

1

4
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1

1

1

1

1
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3

3

3

1
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NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Bolt M8X45

Nut M8

Spring washerφ8

Washerφ8

Gasket of fuel pump

Gear housing

Bolt M8X25

Spring washerφ8

Washerφ8

Gasket of gear housing cover

Gear housing cover

Bolt M10X70

Spring washerφ10

Washerφ10

Front oil seal FB55X85X12

Bolt M8X22

Spring washerφ8

Washerφ8

 Advanced device cover

Gasket of advanced device cover

Bolt M10X25

 Spring washerφ10

Gasket of gear housing

 Bolt M10X100

 Nut M10

 Spring washerφ10
Washerφ10

Water sealing ring

Bolt M8X25

Spring washerφ8

Washerφ8

Bracket of generator assembly

Cylinder liner
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1

14

4

1

2

2

2

1

4

4

4

1

14

14

14

2

1

1

7

2

1

1

2

2

2

1

1

1

8

8

1

2

5

NUMBER PART NAME QUANTITY
34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Cylinder head gasket

Cylinder head bolt（long）
Cylinder head bolt（short）

Drain cock

Rear cover sealing

Rear cover

Oil screw ZG3/8

Cylinder block assembly

Stud M8X40

Combined seal washer 

Roof nut M10

Oil dipstick

Bolt M8X20

Spring washerφ8

Washerφ8

Gasket of front cover

Front cover 1

Front cover 2

Oil screw ZG1/8

Locating pin B10X25

Plug of camshaft φ55

Gasket of !ywheel housing

Bolt M8X16

Spring washerφ8

Washerφ8

Dust proofed shell

Flywheel housing

Rear oil seal FB100X125X12

Bolt M12X30

Spring washerφ12

Thrust plate

Locating pin B10X25

Main bearing
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CYLINDER HEAD ASSEMBLY



34

8

8

8

8

4

1

1

1

2

2

2

1

4

1

8

8

8

1

4

4

1

1

1

1

1

1

1

8

8

8

5

5

5

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Bolt M8X45

Nut M8

Spring washerφ8

Washerφ8

Gasket of inlet manifold

Inlet manifold

Gasket of inlet pipe

Inlet pipe

Stud M8X50

Spring washerφ8

Washerφ8

Cylinder head assembly

Gasket of exhaust manifold

Exhaust manifold

Bolt M8X25

Spring washerφ8

Washerφ8

Gasket of exhaust pipe

Bolt M8X25

Spring washerφ8

Part of oil-added cover

Tube for ventilator

Hoopφ

Cylinder head cover

Sealed gasket of cylinder head cover

Gasket of side cover

Side cover

Bolt M8X45

Nut M8

Spring washerφ8

Bolt M8X22

Spring washerφ8

Washerφ8
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2

4

4

NUMBER PART NAME QUANTITY
34

35

36

Host ring

Bolt M10X20

Spring washerφ10
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CRANK AND CONNECTING-ROD MECHANISM
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1

1

1

1

1

4

4

8

4

4

1

1

1

4

1

6

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Bolt of crankshaft pulley

Crankshaft pulley washer

Crankshaft pulley

Crankshaft pulley

Key C10X50

Connecting-rod

Piston

Snap ring 28

Piston rings

Piston pin

Crankshaft

Oil baf!e disc

Locating pin B10X25

Connecting-rod bearing

Flywheel

Flywheel bolt
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VALVE ACTUATING MECHANISM
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1

1

1

1

1

1

1

1

1

1

2

2

1

1

8

8

1

4

4

4

4

4

8

8

8

8

8

4

4

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Idle gear shaft

Idle gear

Idle gear washer

Bolt M8X22

Spring washerφ8

Bolt M8X30

Spring washerφ8

Camshaft washer

Camshaft gear

Thrust plate of camshaft

Bolt M8X25

Spring washerφ8

Key C8X22

Camshaft

Valve tappet

Push rod

Rock-arm assembly

Rock-arm bolt

Roof nut M8

Combined seal washerφ8

Nut M10

Spring washerφ10

Seat of valve spring

Split of valve spring

Valve spring (outer)

Valve spring (inner)

Valve oil seal

Exhaust valve

Inlet valve
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FUEL SUPPLY SYSTEM
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2

2

2

2

2

2

2

1

1

1

1

1

1

4

1

1

1

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Bolt M8X25

Spring washerφ8

Washerφ8

Bolt M8X25

Spring washerφ8

Washerφ8

Nut M8

Fuel-in joint

Bracket for fuel "lter

Fuel "lter

Complex pipe for Income and return

Fuel pump gear

High pressure fuel pipe

Injector assembly S529

Fuel pump assembly BH4Q90R9

Transport pipe out fuel pump

Transport pipe to fuel "lter
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LUBRICATING SYSTEM



43

3

3

3

3

1

1

8

8

8

1

1

8

8

8

1

4

4

4

1

1

4

4

1

1

1

1

1

8

3

3

3

1

4

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Bolt M8X16

Spring washerφ8

Washerφ8

Oil sump

Gasket of oil sump

Bolt M8X25

Spring washerφ8

Washerφ8

Oil "lter assembly JX0810

Bolt M8X45

Spring washerφ8

Washerφ8

Bolt M8X25

Spring washerφ8

Washerφ8

Oil returned cover for turbo

Gasket of oil returned cover for turbo

Gasket of oil "lter assembly

Connected cover for oil "lter

Gasket of connected cover for oil "lter

Bolt M8X35

Spring washerφ8

Washerφ8

Bolt M8X16

Spring washerφ8

Oil pipe

Hollow bolt M18X1.5

Bronze washerφ18

Bolt M6X20

Spring washerφ6

O ring 18X2.4

Bolt M8X22

Spring washerφ8
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2

1

1

1

1

1

1

1

NUMBER PART NAME QUANTITY
34

35

36

37

38

39

40

41

Washerφ8

Oil pump driven gear

Oil pump gear

Bolt M8X40

Spring washerφ8

Oil pump assembly

O ring 24X2.4

Oil strainer
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COOLING SYSTEM
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1

2

2

2

2

2

2

4

4

4

4

4

4

1

1

1

4

4

4

1

1

1

1

1

1

1

1

3

3

3

1

1

1

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Radiator assembly

Nut M12

Combined padding block for radiator

Spring washerφ12

Washerφ12

Bracket of radiator

Front foot

Bolt M12X25

Spring washerφ12

Nut M14

Bolt M8X35

Spring washerφ8

Washerφ8

Fan

V Belt 1168

Padding block for fan

Bolt M8X45

Spring washerφ8

Washerφ8

Water pump assembly

Gasket of water pump

Bolt M8X85

Spring washerφ8

Washerφ8

Water temperature sensor

Water Temperature Induction Plug Joint

Combined sealed washer

Bolt M8X25

Spring washerφ8

Washerφ8

Thermostat housing

Gasket of thermostat housing

Gasket of thermostat housing cover



47

2

2

2

1

2

1

1

1

4

NUMBER PART NAME QUANTITY
34

35

36

37

38

39

40

41

42

Bolt M8X50

Spring washerφ8

Washerφ8

Thermostat housing cover

Hoopφ26

Connected tube

Inlet tube

Outlet tube

Hoopφ38
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ELECTRIC SYSTEM
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2

2

1

1

1

1

1

1

1

1

1

NUMBER PART NAME QUANTITY
1

2

3

4

5

6

7

8

9

10

11

Bolt M12X30

Spring washerφ12

Starting motor assembly

Generator assembly

Bolt M8X30

Spring washerφ8

Washerφ8

Adjusted bracket of generator assembly

Bolt M8X25

Spring washerφ8

Washerφ8
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of sale
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of sale
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Date
of sale

Produkt Model

• Mechanische Schäden (Risse, Späne etc.) und Schäden 
durch Einwirkung aggressiver Medien, Fremdkörper im 
Geräteinneren und Lüftungsschlitzen sowie Schäden 
durch unsachgemäße Lagerung (Korrosion von 
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Produkt wurde von einem nicht autorisierten Servicecenter 
geöffnet oder repariert. • Vorbeugung, Pflegemittel 
(Reinigung, Waschen, Schmierung usw.), Installation und 
Konfiguration des Produkts; • Natürliche Verschleißprodukte 
(Produktionsanteil); • Fehler, die durch die Verwendung des 
Produkts für geschäftliche Zwecke verursacht wurden; • 
Wenn die Garantiekarte leer ist oder das Siegel (Stempel) 
des Verkäufers fehlt; • Das Fehlen der Unterschrift des 
Inhabers auf der Garantiekarte.

DIE GARANTIE GILT NICHT

Die Garantiezeit beginnt mit dem Verkaufsdatum der Produkte und beträgt für alle Power-Produkte 2 Jahre.
Während der Garantiezeit werden kostenlose Ausfälle behoben, die auf die Verwendung minderwertiger Materialien bei der 
Produktion und auf vom Hersteller anerkannte Verarbeitungsfehler zurückzuführen sind. Die Garantie tritt nur in Kraft, wenn 
die Garantiekarte und die Schnittgutscheine ordnungsgemäß ausgefüllt sind. Das Produkt wird im reinen Zustand und in 
voller Vollständigkeit zur Reparatur angenommen.

GARANTIEKARTE

Das Produkt ist in gutem Zustand und vollständig. Lesen Sie die Garantiebedingungen und stimmen Sie ihnen zu.

Seriennummer

Verkaufsdatum

Firma

Nutzername Unterschrift des Kunden
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1. SICHERHEITSVORKEHRUNGEN 

 

Beachten Sie alle wichtigen, Vorsichts-, Warn- und Gefahrenhinweise, die wie folgt 
definiert sind:

2. INTRODUCTION

2.1 INTRODUCTION

The generator is of brushless rotating !eld design, available up to 660V at 50Hz or 60Hz. The 
design, build and text procedures meet a range of British, European and international stan-
dards including, BS 5000, BS EN 60034 and ISO 60034, Where applicable. The generators are 
!tted with the PMG Pilot exciter system and an automatic voltage regulator (AVR). The MX 341
or the MX 321 can be !tted.

2.2 SERIAL NUMBER LOCATION

Each generator has ns unique serial number stamped int. the upper section of the drive end 
frame end-ring. Inside the term inal box two adhesive rectangular labels have been !xed, each 
carrying the generator's unique identity number. One label has been !xed to the inside of the 
terminal box sheet metal-work, and the second label !xed to the main frame of the generator.

2.3 DESIGNATION

3. PRINCIPLE OPERATION

3.1 EXCITED-AVR CONTROLLED GENERATORS

The main stator provides power for excitation of the exciter !eld via the SX440 AVR which is 
the controlling device governing the level of excitation provided to the exciter !eld. The AVR 
responds to a voltage sensing signal derived from the main stator winding By controlling the 
low power of the exciter !eld, control of the high power requirement of the main !eld is achie-
ved through the recti!ed output of the armature.

The SX440 AVR senses average voltage on two phases ensuring close regulation. In addition it 
detects engine speed and provides voltage fall off with speed. Below a pre-selected speed 
(Hz) setting, preventing over-excitation at low engine speeds and softening. The effect of load 
switching to relieve burden on the engine.

4. APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation in a generating set. It is not, 
therefore, practicable to !t all the necessary warning/hazard labels during generator
manufacture. The additional labels required are packaged with this manual, together with a 
drawing identifying their locations.(see below).

It is the responsibility of the generating set manufacturer to ensure that the correct labels are 
!tted, and are clearly visible.

Vor Inbetriebnahme des Generators lesen Sie das Betriebsanleitung für den Generator und 
diese Bedienungsanleitung und machen Sie sich mit ihnen und der Ausrüstung vertraut. 
Die folgenden Symbole werden in der Bedienungsanleitung oder auf dem Produkt 
verwendet:

SICHERER UND EFFIZIENTER BETRIEB KANN NUR ERREICHT WERDEN, WENN 
DIE AUSRÜSTUNG RICHTIG BEDIENET UND GEWARTET WIRD.
Viele Unfälle ereignen sich, weil grundlegende Regeln und Vorsichtsmaßnahmen nicht 
befolgt werden.

ELEKTRISCHE SCHLAEGE KOENNEN SCHWERE PERSONENSCHAEDEN ODER DEN TOD 
VERURSACHEN.
•Stellen Sie sicher, dass die Installation allen geltenden Sicherheits- und örtlichen elektrischen 
Vorschriften entspricht. Lassen Sie alle Installationen von einem qualifizierten Elektriker 
durchführen.
•Betreiben Sie den Generator nicht mit entfernten Schutzabdeckungen, Zugangsabdeckungen 
oder Anschlussdosenabdeckungen.
•Deaktivieren Sie die Motorstartkreise vor der Durchführung von Wartungsarbeiten.
•Deaktivieren Sie Abschlusskreise und/oder bringen Sie Warnhinweise an allen normalerweise 
für den Anschluss an das Netz oder andere Generatoren verwendeten Leistungsschaltern an, 
um versehentliche Schließungen zu vermeiden.

WICHTIG! Wichtig bezieht sich auf Gefahr oder unsichere Methode oder Praxis, die zu 
Produktschäden oder Schäden an verbundenen Geräten führen kann.

VORSICHT! Vorsicht bezieht sich auf Gefahr oder unsichere Methode oder Praxis, die zu 
Produktschäden oder Verletzungen von Personal führen kann.

WARNUNG! Warnung bezieht sich auf eine Gefahr oder unsichere Methode oder Praxis, die 
zu schweren Verletzungen des Personals und möglicherweise zum Tod führen kann.

GEFAHR! Gefahr bezieht sich auf unmittelbare Gefahren, die zu schweren Verletzungen oder 
Tod des Personals führen werden.

Aufgrund unserer Politik der kontinuierlichen Verbesserung können sich die Angaben in 
diesem Handbuch, die zum Zeitpunkt des Drucks korrekt waren, jetzt geändert haben. Die 
enthaltenen Informationen sind daher nicht als verbindlich anzusehen.

Fotografie
Das Foto auf dem Titelblatt dient nur zur Veranschaulichung.
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1. SAFETY PRECAUTIONS

Before operating the generating set, read the generating set operation manual and this 
generator manual and become familiar with it and the equipment. The following symbols are 
used in the user manual or on the product:
 
SAFE AND EFFICIENT OPERATION CAN ONLY BE ACHIEVED IF THE EQUIPMENT IS 
CORRECTLY OPERATED AND MAINTAINED.

Many accidents occur because of failure to follow fundamental rules and precautions.

ELECTRICAL SHOCK CAN CAUSE SEVERE PERSONAL INJURY OR DEATH.

• Ensure installation meets all applicable safety and lacal electrical codes. Have all installa-
tions performed by a quali!ed electrician.
• Do not operate the generator with protective covers, access covers or terminal box covers 
removed.
• Disable eng ine start circuits before carrying out maintenance.
• Disable closing circuits and/or place warning notices on any circuit breakers normally used 
for connection to the mains or other generators, to avoid accidental closure.

Observe all IMPORTANT, CAUTION, WARNING, AND DANGER notices, de!ned as:

IMPORTANT!  Important, refers to hazard or unsafe method or practice which can result  
   in product damage or related equipment damage.
CAUTION!  Caution, refers to hazard or unsafe method or practice which can result in  
   product damage or injury to personnel.
Warning!  Warning refers to a hazard or unsafemethod or practice that can result   
   severe injury to personnel, possibly death.
Danger!  Danger, refers to immediate hazards which will result in severe injury or   
   death to personnel.

Due to our policy of continuous improvement, details in th is manual which were correct at 
time of printing, may now be due for amendment. Information included must herefore not be 
regarded as binding. 

Photograph
The Front Cover photograph is representative only.

2. EINLEITUNG 3. PRINCIPLE OPERATION

3.1 EXCITED-AVR CONTROLLED GENERATORS

The main stator provides power for excitation of the exciter !eld via the SX440 AVR which is 
the controlling device governing the level of excitation provided to the exciter !eld. The AVR 
responds to a voltage sensing signal derived from the main stator winding By controlling the 
low power of the exciter !eld, control of the high power requirement of the main !eld is achie-
ved through the recti!ed output of the armature.

The SX440 AVR senses average voltage on two phases ensuring close regulation. In addition it 
detects engine speed and provides voltage fall off with speed. Below a pre-selected speed 
(Hz) setting, preventing over-excitation at low engine speeds and softening. The effect of load 
switching to relieve burden on the engine.

4. APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation in a generating set. It is not, 
therefore, practicable to !t all the necessary warning/hazard labels during generator
manufacture. The additional labels required are packaged with this manual, together with a 
drawing identifying their locations.(see below).

It is the responsibility of the generating set manufacturer to ensure that the correct labels are 
!tted, and are clearly visible.

2.1 EINLEITUNG
Der Generator ist als bürstenloses Rotationsfeld-Design erhältlich, bis zu 660V bei 50Hz oder 
60Hz. Das Design, die Bauweise und Prüfverfahren entsprechen einer Reihe von britischen, 
europäischen und internationalen Normen einschließlich BS 5000, BS EN 60034 und ISO 
60034, soweit zutreffend. Die Generatoren sind mit dem PMG-Pilotanreger-System und 
einem automatischen Spannungsregler (AVR) ausgestattet. Der MX 341 oder der MX 321 
kann eingebaut werden.

2.2 SERIENNUMMER-STANDORT
Jeder Generator hat eine eindeutige Seriennummer im oberen Bereich des 
Antriebsendenrahmens eingeprägt. Im Klemmenkasten wurden zwei rechteckige Aufkleber 
angebracht, auf denen jeweils die eindeutige Identifikationsnummer des Generators steht. 
Ein Etikett wurde an der Innenseite des Blechkastens des Klemmenkastens befestigt und das 
zweite Etikett am Hauptrahmen des Generators befestigt.

2.3 BEZEICHNUNG



53

1. SAFETY PRECAUTIONS

Before operating the generating set, read the generating set operation manual and this 
generator manual and become familiar with it and the equipment. The following symbols are 
used in the user manual or on the product:
 
SAFE AND EFFICIENT OPERATION CAN ONLY BE ACHIEVED IF THE EQUIPMENT IS 
CORRECTLY OPERATED AND MAINTAINED.

Many accidents occur because of failure to follow fundamental rules and precautions.

ELECTRICAL SHOCK CAN CAUSE SEVERE PERSONAL INJURY OR DEATH.

• Ensure installation meets all applicable safety and lacal electrical codes. Have all installa-
tions performed by a quali!ed electrician.
• Do not operate the generator with protective covers, access covers or terminal box covers 
removed.
• Disable eng ine start circuits before carrying out maintenance.
• Disable closing circuits and/or place warning notices on any circuit breakers normally used 
for connection to the mains or other generators, to avoid accidental closure.

Observe all IMPORTANT, CAUTION, WARNING, AND DANGER notices, de!ned as:

IMPORTANT!  Important, refers to hazard or unsafe method or practice which can result  
   in product damage or related equipment damage.
CAUTION!  Caution, refers to hazard or unsafe method or practice which can result in  
   product damage or injury to personnel.
Warning!  Warning refers to a hazard or unsafemethod or practice that can result   
   severe injury to personnel, possibly death.
Danger!  Danger, refers to immediate hazards which will result in severe injury or   
   death to personnel.

Due to our policy of continuous improvement, details in th is manual which were correct at 
time of printing, may now be due for amendment. Information included must herefore not be 
regarded as binding. 

Photograph
The Front Cover photograph is representative only.

2. INTRODUCTION

2.1 INTRODUCTION

The generator is of brushless rotating !eld design, available up to 660V at 50Hz or 60Hz. The 
design, build and text procedures meet a range of British, European and international stan-
dards including, BS 5000, BS EN 60034 and ISO 60034, Where applicable. The generators are 
!tted with the PMG Pilot exciter system and an automatic voltage regulator (AVR). The MX 341
or the MX 321 can be !tted.

2.2 SERIAL NUMBER LOCATION

Each generator has ns unique serial number stamped int. the upper section of the drive end 
frame end-ring. Inside the term inal box two adhesive rectangular labels have been !xed, each 
carrying the generator's unique identity number. One label has been !xed to the inside of the 
terminal box sheet metal-work, and the second label !xed to the main frame of the generator.

2.3 DESIGNATION

3. PRINZIP DER BETRIEBSWEISE

3.1 EXCITED-AVR CONTROLLED GENERATORS

4. ANWENDUNG DES GENERATORS

Der Generator wird als Komponententeil zur Installation in einem 
Stromerzeugungsaggregat geliefert. Es ist daher nicht praktikabel, alle erforderlichen 
Warn-/Gefahrenhinweise während der Herstellung des Generators anzubringen. Die 
zusätzlichen benötigten Etiketten sind zusammen mit diesem Handbuch verpackt und 
werden durch eine Zeichnung identifiziert, die ihre Positionen zeigt (siehe unten).

Es liegt in der Verantwortung des Herstellers des Stromerzeugungsaggregats 
sicherzustellen, dass die richtigen Etiketten angebracht und deutlich sichtbar sind.

Der Hauptständer liefert die Leistung zur Anregung des Erregerfeldes über den SX440 AVR, 
der das Steuergerät ist, das den Grad der Anregung für das Erregerfeld regelt. Der AVR 
reagiert auf ein Spannungssensorsignal, das aus der Hauptständerwicklung abgeleitet wird. 
Durch die Kontrolle der geringen Leistung des Erregerfeldes wird die Kontrolle des hohen 
Leistungsbedarfs des Hauptfeldes durch den gleichgerichteten Ausgang des Ankers 
erreicht.

Der SX440 AVR erfasst den durchschnittlichen Spannungswert auf zwei Phasen und 
gewährleistet eine enge Regelung. Darüber hinaus erkennt er die Motordrehzahl und sorgt 
für einen Spannungsabfall mit Geschwindigkeit. Unterhalb einer voreingestellten Drehzahl 
(Hz) verhindert er eine Überanregung bei niedrigen Motorgeschwindigkeiten und mildert die 
Auswirkungen von Lastumschaltungen, um die Belastung des Motors zu verringern.
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generator intake, particularly where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should be designed such that the 
ingress of moisture is prohibited. Preferably by use of a two stage !lter.

The air intake/outlet must be suitable for the air "ow given in the following table with additional 
pressure drops less than or equal to those given in table 1 below:

The generators may be !tted with air f ilters. These are oil charged wire gauze !lters and require 
charging during installation.

IMPORTANT!  Reduction in cooling air"ow or inadequate protection to the generator can  
   result in damage and/or failure of windings

Dynamic balancing of the generator rotor assembly has been carried out during manufacture in 
accordance with BS 6861 Part 1 Grade 2.5 to ensure vibration limits of the generator are
in accordance with BS 4999 Part 142.

The main vibration frequencies produced by the component generator are as follows:

The standard terminal box is arranged for cable entry on the right hand side looking from the 
end of generator. If speci!ed at the time of order cable entry may be arranged on the opposite 
side.

The terminal box is constructed with removable panels for easy adaptation to suit speci!c 
glanding requirements. With in the terminal box there are insulated terminals for line and
neutral connections and provision for earthing. Additional earthing points are provided on the 
generator feet. 

The neutral, as supplied from the factory, is NOT connected to the frame.

Warning! No earth connections are made on the generator and reference to site regulations  
  for earthing must be made. In correc tearthing or protection arrangements can   
  result in personal injury or death.

Fault current curves (decrement curves), together with generator reactance data, are available 
on request to assist the system designer to select circuit breakers. Calculate fault currents and 
ensure discrimination within the load network

4.1 VIBRATION

Vibrations generated by the engine are complex and contain harmonics of 1.5,3,5 or more 
times the fundamental frequency of vibration. The generator will be subjected to this vibration, 
Which will result in the generator being subjected to vibration levels higher than those derived 
from the generator itself.
The generators are designed to withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8525-9 and BS5000-3. (Where ISO 8525 is taken to be 
broad band measurements and Bs 5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BS 5000-3
Generators shall be capable of continuously with standing linear vibration levels with amplitu-
des of 0.25 mm between 5 Hz and 8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 
Hz when measured at any point directly on the carcass or main frame of the machine. These 
limits refer only to the predominant frequency of vibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by KVA range and speed for acceptable genset operation.

It is the responsibility of the generating set designer to ensure the alignment of the gen set, 
stiffness of the bed-frame and mountings are such that the Vibration limits as de!ned above 
are met.

If the Vibration levels of the generating set are not within the parameters quoted above:

1. Consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much as possibie.
2. Discuss, with
3. The impact of not meeting the above levels on both bearing and generator life expectancy.

IMPORTANT!  Important, refers to hazard or unsafe method or practice which can result  
   in product damage or related equipment damage. Exceeding either of the  
   above speci!cations will have a detrimental effect on the generating bea  
   rings.
IMPORTANT!  (See section on bearings). This will invalidate the generator warranty. If you
   are in any doubt, contact newage International Linmted

In standby applications where the running time is limited and reduced life expectancy is accep-
ted, higher levels than speci!ed. in BS5000 can be tolerated, up to a maximum of 18mm/sec.

Two bearing generators require a substantial bedplate with Engine/generator mounting pads to 
ensure a good base for accurate alignment. Close Coupling of engine to generator can increa-
se the overall rig idity of the set. A "exible coupling designed to Suit the Speci!c engine/gene-
rator combination, is recommended to minimise torsional effects.

Alignment of single bearing generators is critical and vibration can occur due to the "exing of 
the "anges between the engine and generator. A substantial bedplate with engine/generator 
mounting pads is required. 

The maximum bending moment of the engine "ange must be checked with the engine manu-
facturer. 

Torsional vibrations occur in all engine-driven shaft systems and may be of a magnitude to 
cause damage at cerrain critical speeds. It is therefore necessary to consider the torsional 
vibration effect on the generator shaft and couplings.

It is the responsibility of the generator set manufacturer to ensure compatibility, and for this 
purpose drawings showing the shaft dimensions and rotor inertia are available for customers to 
forward to the enginesupplier. In the case of single bearing generator coupling details are 
included.

IMPORTANT!  Torsional incompatibility and/or excessive vibration levels can cause   
   damage or failure of generator and/or engine components

Die Generatoren wurden für den Einsatz bei einer maximalen Umgebungstemperatur von 
40°C und einer Höhe von weniger als 1000 Metern über dem Meeresspiegel gemäß Bs5000 
konzipiert. Umgebungen mit mehr als 40°C und Höhen über 1000 Metern können mit 
reduzierten Leistungen toleriert werden - wenden Sie sich an das Werk.

Die Generatoren sind luftgekühlt, spritzwassergeschützt und durch ein Schutzgitter 
geschützt konstruiert und eignen sich nicht zur Montage im Freien, es sei denn, sie werden 
ausreichend durch Verwendung von Überdachungen geschützt. 
Antikondensationsheizungen werden während der Lagerung und im Standby-Betrieb 
empfohlen, um sicherzustellen, dass die Wickelisolierung in gutem Zustand bleibt.

Bei Installation in einem geschlossenen Gehäuse muss sichergestellt sein, dass die 
Umgebungstemperatur der Kühl-Luft des Generators nicht höher ist als diejenige, für die der 
Generator bewertet wurde. Das Gehäuse sollte so gestaltet sein, dass die 
Motorluftansaugung zum Gehäuse getrennt ist,



The generators have been designed for use in a maximum ambient temperature of 40°C, and 
altitude less than 1000 metres above sea level in accordance with Bs5000. Ambient in excess 
of 40°C, and altitudes above 1000 metres can be tolerated with reduced ratings-refer to the 
factory. 

The generators are of air-ventilated scteen protected dripproof design and are not suitable for 
mounting outdoors unless adequately protected by the use of canopies. Anticondensation 
heaters are recommended during storage and for standby duty to ensure winding insulation is 
maintained in good condition.

When installed in a closed canopy it must be ensured that the ambient temperature of the 
cooling air to the generator does not exceed that for which the generator has been rated. The
canopy should be designed such that the engine air intake to the canopy is separated form the 

Reduzierung des Kühl-Luftstroms oder unzureichender Schutz für den Generator 
kann zu Beschädigungen und/oder Ausfällen der Wicklungen führen.

Warning! No earth connections are made on the generator and reference to site regulations  
  for earthing must be made. In correc tearthing or protection arrangements can   
  result in personal injury or death.

Fault current curves (decrement curves), together with generator reactance data, are available 
on request to assist the system designer to select circuit breakers. Calculate fault currents and 
ensure discrimination within the load network

4.1 VIBRATION

Vibrations generated by the engine are complex and contain harmonics of 1.5,3,5 or more 
times the fundamental frequency of vibration. The generator will be subjected to this vibration, 
Which will result in the generator being subjected to vibration levels higher than those derived 
from the generator itself.
The generators are designed to withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8525-9 and BS5000-3. (Where ISO 8525 is taken to be 
broad band measurements and Bs 5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BS 5000-3
Generators shall be capable of continuously with standing linear vibration levels with amplitu-
des of 0.25 mm between 5 Hz and 8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 
Hz when measured at any point directly on the carcass or main frame of the machine. These 
limits refer only to the predominant frequency of vibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by KVA range and speed for acceptable genset operation.

It is the responsibility of the generating set designer to ensure the alignment of the gen set, 
stiffness of the bed-frame and mountings are such that the Vibration limits as de!ned above 
are met.

If the Vibration levels of the generating set are not within the parameters quoted above:

1. Consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much as possibie.
2. Discuss, with
3. The impact of not meeting the above levels on both bearing and generator life expectancy.

IMPORTANT!  Important, refers to hazard or unsafe method or practice which can result  
   in product damage or related equipment damage. Exceeding either of the  
   above speci!cations will have a detrimental effect on the generating bea  
   rings.
IMPORTANT!  (See section on bearings). This will invalidate the generator warranty. If you
   are in any doubt, contact newage International Linmted

In standby applications where the running time is limited and reduced life expectancy is accep-
ted, higher levels than speci!ed. in BS5000 can be tolerated, up to a maximum of 18mm/sec.

Two bearing generators require a substantial bedplate with Engine/generator mounting pads to 
ensure a good base for accurate alignment. Close Coupling of engine to generator can increa-
se the overall rig idity of the set. A "exible coupling designed to Suit the Speci!c engine/gene-
rator combination, is recommended to minimise torsional effects.

Alignment of single bearing generators is critical and vibration can occur due to the "exing of 
the "anges between the engine and generator. A substantial bedplate with engine/generator 
mounting pads is required. 

The maximum bending moment of the engine "ange must be checked with the engine manu-
facturer. 

Torsional vibrations occur in all engine-driven shaft systems and may be of a magnitude to 
cause damage at cerrain critical speeds. It is therefore necessary to consider the torsional 
vibration effect on the generator shaft and couplings.

It is the responsibility of the generator set manufacturer to ensure compatibility, and for this 
purpose drawings showing the shaft dimensions and rotor inertia are available for customers to 
forward to the enginesupplier. In the case of single bearing generator coupling details are 
included.

IMPORTANT!  Torsional incompatibility and/or excessive vibration levels can cause   
   damage or failure of generator and/or engine components
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Generatoransaugung, insbesondere dort, wo der Kühlerlüfter Luft in die Haube ziehen 
muss. Darüber hinaus sollte die Generatorluftansaugung für die Haube so gestaltet sein, 
dass das Eindringen von Feuchtigkeit verhindert wird. Vorzugsweise durch Verwendung 
eines zweistufigen Filters.
Der Lufteinlass/-auslass muss für den in der folgenden Tabelle angegebenen Luftstrom 
geeignet sein und zusätzliche Druckabfälle aufweisen, die kleiner oder gleich denen in 
Tabelle 1 unten sind:

Die Generatoren können mit Luftfiltern ausgestattet werden. Diese sind ölgetränkte 
Drahtgewebe-Filter und müssen während der Installation aufgeladen werden.

WICHTIG

Die dynamische Auswuchtung der Generatorenrotorbaugruppe wurde während der 
Herstellung gemäß BS 6861 Teil 1 Klasse 2.5 durchgeführt, um sicherzustellen, dass die 
Vibrationsgrenzwerte des Generators gemäß BS 4999 Teil 142 eingehalten werden.

Die Hauptvibrationsfrequenzen, die vom Komponentengenerator erzeugt werden, sind wie folgt:

Die Standard-Anschlussdose ist für die Kabeleinführung auf der rechten Seite angeordnet, 
wenn man vom Ende des Generators aus betrachtet. Wenn dies bei der Bestellung 
spezifiziert wird, kann die Kabeleinführung auch auf der gegenüberliegenden Seite 
angeordnet werden.

Die Anschlussdose ist mit abnehmbaren Paneelen konstruiert, um eine einfache Anpassung 
an spezifische Abdichtungsanforderungen zu ermöglichen. In der Anschlussdose befinden 
sich isolierte Anschlüsse für Leitungs- und Neutralverbindungen sowie Vorrichtungen zur 
Erdung. Zusätzliche Erdungspunkte sind an den Generatorfüßen vorhanden.

Der Neutralleiter ist ab Werk NICHT mit dem Rahmen verbunden.



The generators have been designed for use in a maximum ambient temperature of 40°C, and 
altitude less than 1000 metres above sea level in accordance with Bs5000. Ambient in excess 
of 40°C, and altitudes above 1000 metres can be tolerated with reduced ratings-refer to the 
factory. 

The generators are of air-ventilated scteen protected dripproof design and are not suitable for 
mounting outdoors unless adequately protected by the use of canopies. Anticondensation 
heaters are recommended during storage and for standby duty to ensure winding insulation is 
maintained in good condition.

When installed in a closed canopy it must be ensured that the ambient temperature of the 
cooling air to the generator does not exceed that for which the generator has been rated. The
canopy should be designed such that the engine air intake to the canopy is separated form the 

generator intake, particularly where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should be designed such that the 
ingress of moisture is prohibited. Preferably by use of a two stage !lter.

The air intake/outlet must be suitable for the air "ow given in the following table with additional 
pressure drops less than or equal to those given in table 1 below:

The generators may be !tted with air f ilters. These are oil charged wire gauze !lters and require 
charging during installation.

IMPORTANT!  Reduction in cooling air"ow or inadequate protection to the generator can  
   result in damage and/or failure of windings

Dynamic balancing of the generator rotor assembly has been carried out during manufacture in 
accordance with BS 6861 Part 1 Grade 2.5 to ensure vibration limits of the generator are
in accordance with BS 4999 Part 142.

The main vibration frequencies produced by the component generator are as follows:

The standard terminal box is arranged for cable entry on the right hand side looking from the 
end of generator. If speci!ed at the time of order cable entry may be arranged on the opposite 
side.

The terminal box is constructed with removable panels for easy adaptation to suit speci!c 
glanding requirements. With in the terminal box there are insulated terminals for line and
neutral connections and provision for earthing. Additional earthing points are provided on the 
generator feet. 

The neutral, as supplied from the factory, is NOT connected to the frame.

1. Consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much as possibie.
2. Discuss, with
3. The impact of not meeting the above levels on both bearing and generator life expectancy.

IMPORTANT!  Important, refers to hazard or unsafe method or practice which can result  
   in product damage or related equipment damage. Exceeding either of the  
   above speci!cations will have a detrimental effect on the generating bea  
   rings.
IMPORTANT!  (See section on bearings). This will invalidate the generator warranty. If you
   are in any doubt, contact newage International Linmted

In standby applications where the running time is limited and reduced life expectancy is accep-
ted, higher levels than speci!ed. in BS5000 can be tolerated, up to a maximum of 18mm/sec.

Two bearing generators require a substantial bedplate with Engine/generator mounting pads to 
ensure a good base for accurate alignment. Close Coupling of engine to generator can increa-
se the overall rig idity of the set. A "exible coupling designed to Suit the Speci!c engine/gene-
rator combination, is recommended to minimise torsional effects.

Alignment of single bearing generators is critical and vibration can occur due to the "exing of 
the "anges between the engine and generator. A substantial bedplate with engine/generator 
mounting pads is required. 

The maximum bending moment of the engine "ange must be checked with the engine manu-
facturer. 

Torsional vibrations occur in all engine-driven shaft systems and may be of a magnitude to 
cause damage at cerrain critical speeds. It is therefore necessary to consider the torsional 
vibration effect on the generator shaft and couplings.

It is the responsibility of the generator set manufacturer to ensure compatibility, and for this 
purpose drawings showing the shaft dimensions and rotor inertia are available for customers to 
forward to the enginesupplier. In the case of single bearing generator coupling details are 
included.

IMPORTANT!  Torsional incompatibility and/or excessive vibration levels can cause   
   damage or failure of generator and/or engine components
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Fehlerstromkurven (Dekrementkurven) sind zusammen mit Generatorreaktanzdaten auf 
Anfrage erhältlich, um den Systementwickler bei der Auswahl von Leistungsschaltern zu 
unterstützen. Berechnen Sie Fehlerströme und sorgen Sie für Diskriminierung innerhalb des 
Lastnetzes

4.1 VIBRATION
Die vom Motor erzeugten Vibrationen sind komplex und enthalten Oberschwingungen, die 
das 1,5-, 3-, 5-fache oder mehr der Grundfrequenz der Vibration betragen. Der Generator ist 
dieser Vibration ausgesetzt, was dazu führt, dass der Generator Vibrationen ausgesetzt ist, 
die höher sind als diejenigen, die vom Generator selbst ausgehen.
Die Generatoren sind so konzipiert, dass sie den Vibrationen standhalten, die bei 
Stromaggregaten auftreten, die den Anforderungen von ISO 8525-9 und BS5000-3 
entsprechen. (Wobei ISO 8525 als Breitbandmessung verstanden wird und sich Bs 5000 auf 
die vorherrschende Frequenz aller Vibrationen am Stromerzeuger bezieht.)
Definition von BS 5000-3
Generatoren müssen in der Lage sein, kontinuierlich lineare Schwingungspegel mit 
Amplituden von 0,25 mm zwischen 5 Hz und 8 Hz und Geschwindigkeiten von 9,0 mm/s rms 
zwischen 8 Hz und 200 Hz zu erzeugen, wenn sie an einem beliebigen Punkt direkt am 
Gehäuse oder Hauptrahmen gemessen werden Die Maschine. Diese Grenzwerte beziehen 
sich nur auf die vorherrschende Schwingungsfrequenz einer komplexen Wellenform.
Definition von ISO 8528-9
ISO 8528-9 bezieht sich auf ein breites Frequenzband, das Breitband soll zwischen 2 Hertz 
und 300 Hertz liegen. Die folgende Tabelle ist ein Beispiel aus ISO 8528-9 (Wert 1). In dieser 
vereinfachten Tabelle sind die Vibrationsgrenzen nach KVA-Bereich und Geschwindigkeit für 
einen akzeptablen Generatorbetrieb aufgeführt.

Es liegt in der Verantwortung des Konstrukteurs des Stromerzeugers, sicherzustellen, dass 
die Ausrichtung des Stromerzeugers sowie die Steifigkeit des Bettrahmens und der 
Halterungen so sind, dass die oben definierten Vibrationsgrenzwerte eingehalten werden.

Wenn die Vibrationswerte des Stromerzeugers nicht innerhalb der oben genannten 
Parameter liegen:

Am Generator werden keine Erdungsanschlüsse vorgenommen und es müssen auf 
die örtlichen Vorschriften zur Erdung verwiesen werden. Bei korrekter Erdung oder 
Schutzmaßnahmen kann es zu Verletzungen oder zum Tod kommen.

WICHTIG



The generators have been designed for use in a maximum ambient temperature of 40°C, and 
altitude less than 1000 metres above sea level in accordance with Bs5000. Ambient in excess 
of 40°C, and altitudes above 1000 metres can be tolerated with reduced ratings-refer to the 
factory. 

The generators are of air-ventilated scteen protected dripproof design and are not suitable for 
mounting outdoors unless adequately protected by the use of canopies. Anticondensation 
heaters are recommended during storage and for standby duty to ensure winding insulation is 
maintained in good condition.

When installed in a closed canopy it must be ensured that the ambient temperature of the 
cooling air to the generator does not exceed that for which the generator has been rated. The
canopy should be designed such that the engine air intake to the canopy is separated form the 

generator intake, particularly where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should be designed such that the 
ingress of moisture is prohibited. Preferably by use of a two stage !lter.

The air intake/outlet must be suitable for the air "ow given in the following table with additional 
pressure drops less than or equal to those given in table 1 below:

The generators may be !tted with air f ilters. These are oil charged wire gauze !lters and require 
charging during installation.

IMPORTANT!  Reduction in cooling air"ow or inadequate protection to the generator can  
   result in damage and/or failure of windings

Dynamic balancing of the generator rotor assembly has been carried out during manufacture in 
accordance with BS 6861 Part 1 Grade 2.5 to ensure vibration limits of the generator are
in accordance with BS 4999 Part 142.

The main vibration frequencies produced by the component generator are as follows:

The standard terminal box is arranged for cable entry on the right hand side looking from the 
end of generator. If speci!ed at the time of order cable entry may be arranged on the opposite 
side.

The terminal box is constructed with removable panels for easy adaptation to suit speci!c 
glanding requirements. With in the terminal box there are insulated terminals for line and
neutral connections and provision for earthing. Additional earthing points are provided on the 
generator feet. 

The neutral, as supplied from the factory, is NOT connected to the frame.

Warning! No earth connections are made on the generator and reference to site regulations  
  for earthing must be made. In correc tearthing or protection arrangements can   
  result in personal injury or death.

Fault current curves (decrement curves), together with generator reactance data, are available 
on request to assist the system designer to select circuit breakers. Calculate fault currents and 
ensure discrimination within the load network

4.1 VIBRATION

Vibrations generated by the engine are complex and contain harmonics of 1.5,3,5 or more 
times the fundamental frequency of vibration. The generator will be subjected to this vibration, 
Which will result in the generator being subjected to vibration levels higher than those derived 
from the generator itself.
The generators are designed to withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8525-9 and BS5000-3. (Where ISO 8525 is taken to be 
broad band measurements and Bs 5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BS 5000-3
Generators shall be capable of continuously with standing linear vibration levels with amplitu-
des of 0.25 mm between 5 Hz and 8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 
Hz when measured at any point directly on the carcass or main frame of the machine. These 
limits refer only to the predominant frequency of vibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by KVA range and speed for acceptable genset operation.

It is the responsibility of the generating set designer to ensure the alignment of the gen set, 
stiffness of the bed-frame and mountings are such that the Vibration limits as de!ned above 
are met.

If the Vibration levels of the generating set are not within the parameters quoted above:

Bezieht sich auf Gefahren oder unsichere Methoden oder Praktiken, die zu 
Produktschäden oder damit verbundenen Geräteschäden führen können. Das 
Überschreiten einer der oben genannten Spezifikationen wirkt sich nachteilig auf die 
erzeugenden Lagerringe aus.
Siehe Abschnitt über Lager). Dadurch erlischt die Generatorgarantie. Wenn Sie Zweifel 
haben, wenden Sie sich an newage International Linmted
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1. Wenden Sie sich an den Hersteller des Aggregats. Der Aggregatebauer sollte sich mit der 
Konstruktion des Aggregats befassen, um die Vibrationspegel so weit wie möglich zu 
reduzieren.
2. Besprechen Sie mit
3. Die Auswirkungen der Nichteinhaltung der oben genannten Werte auf die Lebenserwartung 
von Lagern und Generatoren.

Bei Standby-Anwendungen, bei denen die Laufzeit begrenzt ist und eine reduzierte 
Lebenserwartung in Kauf genommen wird, höhere Werte als angegeben. in BS5000 kann 
toleriert werden, bis zu einem Maximum von 18 mm/Sek.

Zweilagergeneratoren erfordern eine solide Grundplatte mit Motor-/Generator-Montagepads, 
um eine gute Basis für eine genaue Ausrichtung zu gewährleisten. Eine enge Kopplung des 
Motors mit dem Generator kann die Gesamtstabilität des Systems erhöhen. Zur Minimierung 
von Torsionseffekten wird eine „exible Kupplung“ empfohlen, die auf die jeweilige 
Motor-Generator-Kombination abgestimmt ist.
Die Ausrichtung von Einzellagergeneratoren ist von entscheidender Bedeutung und aufgrund 
der „extremen“ Winkel zwischen Motor und Generator können Vibrationen auftreten. Es ist 
eine umfangreiche Grundplatte mit Motor-/Generator-Montageunterlagen erforderlich.
Das maximale Biegemoment des Motorbereichs muss mit dem Motorhersteller abgeklärt 
werden.

Torsionsschwingungen treten in allen motorbetriebenen Wellensystemen auf und können bei 
bestimmten kritischen Drehzahlen eine Größenordnung erreichen, die zu Schäden führen 
kann. Daher ist es notwendig, die Torsionsschwingungswirkung auf die Generatorwelle und 
die Kupplungen zu berücksichtigen.
Es liegt in der Verantwortung des Herstellers des Generatorsatzes, die Kompatibilität 
sicherzustellen. Zu diesem Zweck stehen Zeichnungen mit den Wellenabmessungen und der 
Rotorträgheit zur Verfügung, die der Kunde an den Motorenlieferanten weiterleiten kann. Bei 
Einlager-Generatorkupplungen sind Einzelheiten enthalten.

WICHTIG

WICHTIG

Torsionsinkompatibilität und/oder übermäßige Vibrationen können zu 
Schäden oder Ausfall von Generator- und/oder Motorkomponenten führen

WICHTIG



5. INSTALLATION-PART 1

5.1 HEBEN
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Zur Verwendung mit einer Hebehilfe mit Schäkel und Stift sind zwei Hebeösen vorgesehen. Um 
sicherzustellen, dass der Hebevorgang vertikal verläuft, muss ein Spreizer mit Ketten mit 
geeigneter Länge und Tragfähigkeit verwendet werden. Hebepunkte sind so konzipiert, dass der 
Kran möglichst gut positioniert werden kann. Aufgrund von Konstruktionsbeschränkungen kann 
jedoch nicht garantiert werden, dass der Generatorrahmen beim Heben horizontal bleibt. Daher 
ist Vorsicht geboten, um Personen- oder Sachschäden zu vermeiden. Die richtige 
Hebeanordnung ist erforderlich siehe Etikett an der Hebeöse. (Siehe Beispiel unten).

Einlagergeneratoren sind außerdem mit Holzkeilen ausgestattet, die den Ventilator 
zu Transportzwecken stützen.
Sobald die Stange entfernt wird, um den Rotor an den Motor zu koppeln, kann sich der 
Rotor frei im Rahmen bewegen. Beim Ankoppeln und Ausrichten ist Vorsicht geboten, um 
sicherzustellen, dass der Rahmen in der horizontalen Ebene gehalten wird.

5.2 KUPPLUNG DES MOTORS ZUM GENERATOR
Bei der Montage des Generators am Motor muss zunächst die kombinierte Baugruppe aus 
Generatorrotor und Motorkurbelwelle im Rahmen des Bauprozesses sorgfältig 
ausgerichtet und gedreht werden, um die Positionierung, das Einsetzen und das 
Festziehen der Kupplung zu ermöglichen Schrauben. Diese Anforderung, die kombinierten 
Baugruppen zu drehen, besteht sowohl für einzelne als auch für zwei Schlageinheiten.
Bei der Konstruktion von Einzellagereinheiten ist es notwendig, die Kupplungslöcher des 
Generators mit den Motor-Zylinderlöchern auszurichten. Es wird empfohlen, zwei 
diametral gegenüberliegende Löcher zu verwenden

Falsches Heben oder unzureichende Hebekapazität können zu schweren Verletzungen 
oder Sachschäden führen. DIE ERFORDERLICHE MINDESTHEBEKAPAZITÄT IST 
AUF DEM HEBEETIKETT ANGEGEBEN. Die Hebeösen des Generators dürfen nicht 
zum Heben des gesamten Generators verwendet werden

GEFAHR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing
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CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Passstifte werden am Motor-Zylinderrad angebracht. Die Kupplung kann dann in die endgültige 
Position in der Aussparung des Motor-Zylinderrads geschoben werden. Vor dem endgültigen 
Anziehen der Schrauben müssen die Dübel entfernt und durch Verbindungsschrauben ersetzt 
werden.
Beim Anbringen und Festziehen der Kupplungsschrauben muss die Baugruppe 
Motorkurbelwelle – Generatorrotor gedreht werden. Es muss darauf geachtet werden, dass 
die Drehung auf eine zugelassene Art und Weise erfolgt, die eine sichere Arbeitsweise beim 
Greifen in die Maschine zum Einsetzen oder Festziehen von Kupplungsschrauben 
gewährleistet, und dass kein Bauteil der Baugruppe durch nicht zugelassene Methoden der 
Baugruppendrehung beschädigt wird.
Motorenhersteller verfügen über ein proprietäres Werkzeug, das die manuelle Drehung der 
Kurbelwellenbaugruppe ermöglicht. Dieses Werkzeug muss immer verwendet werden, da es als 
zugelassene Methode zur Montagedrehung entwickelt wurde, indem das manuell angetriebene 
Ritzel mit dem Zahnkranz des Motorstarters in Eingriff gebracht wird.

5.2.1 ZWEI LAGERGENERATOREN

Eine „exible Kupplung“ sollte gemäß den Anweisungen des Kupplungsherstellers montiert 
und ausgerichtet werden.
Wenn ein Kurzkupplungsadapter verwendet wird, muss die Ausrichtung der 
Maschinenflächen überprüft werden, indem der Generator an den Motor herangeführt wird. 
Passen Sie ggf. die Generatorfüße an. Stellen Sie sicher, dass die 
Adapterschutzvorrichtungen angebracht sind, nachdem die Generator-/Motormontage 
abgeschlossen ist.
Für offen gekoppelte Sets ist ein geeigneter Schutz erforderlich, der vom Set-Hersteller 
bereitgestellt werden muss.
Eine axiale Belastung der Generatorschläge sollte vermieden werden. Sollte dies 
unvermeidbar sein, wenden Sie sich für Rat an das Werk.

5.2.2 EINLAGERGENERATOREN

Zu Transport- und Lagerungszwecken wurden der Zapfen des Generatorrahmens und die 
Rotorkupplungsplatten mit einem Rostschutzmittel beschichtet. Dieses MUSS vor dem 
Zusammenbau am Motor entfernt werden. Eine praktische Methode zum Entfernen dieser 
Beschichtung besteht darin, die Kontaktflächen mit einem Entfettungsmittel auf Basis eines 
Erdöllösungsmittels zu reinigen.

Vor Arbeiten im Inneren des Generators, beim Ausrichten und Anbringen der 
Kupplungsbolzen, muss darauf geachtet werden, die Baugruppe zu verriegeln, um 
sicherzustellen, dass keine Möglichkeit besteht. Der Montage Drehbewegung.

Eine unsachgemäße Abschirmung und/oder falsche Ausrichtung des 
Generators kann zu Personen- und/oder Sachschäden führen.WICHTIG

GEFAHR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing
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CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Die Ausrichtung von Einzellagergeneratoren ist von entscheidender Bedeutung. Passen Sie 
bei Bedarf die Generatorfüße an, um eine Ausrichtung der bearbeiteten Flächen 
sicherzustellen.

Die Montagereihenfolge am Motor sollte grundsätzlich wie folgt ablaufen:
1. Prüfen Sie am Motor den Abstand zwischen der Kupplungs-Passfläche am „Y-Rad“ und 
der Passfläche des „Y-Rad-Gehäuses“. Dieses sollte innerhalb von 0,5 mm des Nennmaßes 
liegen. Dies ist notwendig, um sicherzustellen, dass kein Druck auf das 
Wechselstromgeneratorlager oder das Motorlager ausgeübt wird. 
2. Überprüfen Sie, ob die Schrauben, mit denen die flexiblen Platten an der Kupplungsglocke 
befestigt sind, fest angezogen und in ihrer Position eingerastet sind. Die Anzugsdrehmomente 
finden Sie in Abschnitt 7. Unterabschnitt 7.5.3.4.
3. Entfernen Sie die Abdeckungen von der Antriebsseite des Generators, um Zugang zu den 
Kupplungs- und Adapterschrauben zu erhalten. Überprüfen Sie, ob die Verbindungsstellen 
der Kupplung sauber und frei von Verschmutzungen sind.
4. Überprüfen Sie, ob die Kupplungsscheiben konzentrisch zum Adapterzapfen sind. Dies 
kann durch die Verwendung von konischen Holzkeilen zwischen Lüfter und Adapter 
angepasst werden. Alternativ kann der Rotor mittels einer Seilschlinge durch die 
Adapteröffnung aufgehängt werden. 
5. Bringen Sie den Generator an den Motor und bringen Sie beide Kupplungsscheiben und 
Gehäusezapfen gleichzeitig in Eingriff. Schieben Sie dabei den Generator in Richtung Motor, 
bis die Kupplungsscheiben an der Stirnfläche des Y-Rads anliegen und die Gehäusezapfen 
sitzen Schrauben Sie den Kopf der Kupplungsschraube und die Kupplungsscheibe fest. 
Ziehen Sie die Schrauben rund um die Baugruppe gleichmäßig fest genug an, um eine 
korrekte Ausrichtung sicherzustellen.
6. Gehäuseschrauben festziehen.
7. Ziehen Sie die Kupplungsscheibe an den Radschrauben fest. Das korrekte 
Anzugsdrehmoment finden Sie im Handbuch des Motorherstellers.
8. Rotor entfernen – Ausrichtungshilfen sind entweder Holzkeile oder die beiden M 
10-Gewindestifte und Verschleißbleche. Falsche Schutzvorrichtungen und/oder falsche 
Ausrichtung des Generators können zu Verletzungen und/oder Sachschäden führen.

5.3 ERDUNG

Der Generatorrahmen sollte fest mit der Grundplatte des Generatorsatzes verbunden sein. 
Wenn schwingungsdämpfende Halterungen zwischen dem Generatorrahmen und seiner 
Grundplatte angebracht sind, sollte ein entsprechend bemessener Erdungsleiter 
(normalerweise die Hälfte der Querschnittsfläche des Hauptleitungskabels) die 
schwingungsdämpfende Halterung überbrücken. Beachten Sie die örtlichen Vorschriften, um 
sicherzustellen, dass das korrekte Erdungsverfahren befolgt wurde.

5.4 KONTROLLEN VOR DEM LAUF

Es ist darauf zu achten, dass Reinigungsmittel nicht über einen längeren 
Zeitraum mit der Haut in Berührung kommen.

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 ISOLATIONSPRÜFUNG

Vor dem Betrieb des Stromaggregats sollten Isolationsprüfungen durchgeführt werden, sowohl nach 
der Montage als auch nach der Installation vor Ort. (siehe Abschnitt 7.1) 

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing
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CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

5.4.2 DREHRICHTUNG
Die Standarddrehrichtung ist von der Antriebsseite aus gesehen im Uhrzeigersinn. Dies 
entspricht der vorherrschenden Drehrichtung der Dieselmotorenhersteller. Der Generator 
kann in die entgegengesetzte Richtung angetrieben werden, was zu einer geringfügigen 
Verringerung des Wirkungsgrads und einem erhöhten Geräuschpegel führt. Die 
Phasendrehung wird ebenfalls durchgeführt.

5.4.2.1 PHASENROTATION
Die Phasendrehung ist für die Standarddrehrichtung festgelegt, im Uhrzeigersinn, von der 
Antriebsseite aus gesehen. Wenn der Generator gegen den Uhrzeigersinn gedreht werden 
soll, müssen die kundenseitigen Ausgangskabel entsprechend angeschlossen werden. Für 
den „Verdrahtungsplan für die Rückwärtsdrehung“ wenden Sie sich bitte an das Werk.

5.4.3 SPANNUNG UND FREQUENZ
Überprüfen Sie, ob die für die Anwendung des Stromerzeugers erforderliche Spannung und 
Frequenz mit den Angaben auf dem Typenschild des Generators übereinstimmt. Wenn es 
notwendig ist, den Stator für die erforderliche Spannung neu anzuschließen, sehen Sie sich 
die Diagramme hinten in diesem Handbuch an.

5.4.4 AVR-EINSTELLUNGEN
Um AVR-Auswahlen und -Anpassungen vorzunehmen, entfernen Sie die AVR-Abdeckung 
und beziehen Sie sich je nach AVR-Typ auf die Anleitung. Auf dem Typenschild des 
Generators ist der AVR-Typ angegeben. Die meisten AVR-Einstellungen sind werkseitig auf 
Positionen eingestellt, die bei ersten Lauftests eine zufriedenstellende Leistung erbringen. 
Um eine optimale Leistung des Sets unter den Betriebsbedingungen vor Ort zu erreichen, 
kann eine nachträgliche Anpassung erforderlich sein. Weitere Informationen finden Sie im 
Abschnitt „Auslastungstests“.

5.4.4.1 TYP SX440 AVR
Die folgenden „Jumper“-Verbindungen am AVR sollten überprüft werden, um sicherzustellen, 
dass sie für die Stromerzeugeranwendung richtig eingestellt sind.

Die Wicklungen sind H.V. Getestet während der Herstellung und weiteren H.V. Durch 
Tests kann sich die Isolierung verschlechtern, was zu einer Verkürzung der 
Betriebslebensdauer führt. Sollte es notwendig sein, H.V. nachzuweisen. Prüfungen: 
Zur Kundenakzeptanz müssen die Prüfungen bei reduzierten Spannungsniveaus 
durchgeführt werden, d. h. Prüfspannung = 0,8 (2 x Nennspannung + 1000)

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 TESTEN DES GENERATORSATZES
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CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Die Position der Auswahllinks finden Sie in Abb. 5 a.

Während des Tests kann es erforderlich sein, Abdeckungen zu entfernen, um die 
Bedienelemente anzupassen und „stromführende“ Anschlüsse oder Komponenten 
freizulegen. Nur für die Durchführung von Elektroarbeiten qualifiziertes Personal sollte 
die Prüfung durchführen.

GEFAHR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing
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5.5.1 TESTEN SIE DIE MESSUNG/VERKABELUNG

5.6 ERSTINBETRIEBNAHME

Während des Tests kann es erforderlich sein, Abdeckungen zu entfernen, um die 
Bedienelemente anzupassen und „stromführende“ Anschlüsse oder Komponenten 
freizulegen. Tests und/oder Einstellungen dürfen nur von Personal durchgeführt 
werden, das für die Durchführung elektrischer Wartungsarbeiten qualifiziert ist. Ersetzen 
Sie alle Zugangsabdeckungen, nachdem die Anpassungen abgeschlossen sind.

  

Dieses STABILITÄT-Steuerpotentiometer ist voreingestellt und sollte normalerweise nicht 
angepasst werden müssen. Sollte dies jedoch erforderlich sein, was normalerweise durch 
Schwingungen des Voltmeters erkennbar ist, sehen Sie sich die Position des 
Steuerpotentiometers in Abb. 5 an und gehen Sie wie folgt vor:

1. Run the generating set on no-load and check that speed is correct and stable.

2. Turn the STABILITY control potentiometer clockwise, then turn slowly anti-clockwise until the 
generator voltage starts to become unstable.

The correct setting is slightly clockwise from this position ( i. E. Where the machine volts are 
stable but close to the unstable region).

5.7 LOAD TESTING

Warning! During test ing it may be necessary to remove covers to adjust controls exposing  
  'live’ terminals or components 
  Only personnel quali!ed to perform electrical service should carry out testing   
  and/or adjustments. Re!t all access covers after adjustments are completed.

5.7.1 AVR ADJUSTMENTS

Refer to Fig. 5 for control potentiometer locations. Having adjusted VOLTS and STABILITY 
during the initial start-up procedure, other AVR control functions should not normally need 
adjustment. If instability on load is experienced, recheck stability setting. Refer to subsection 
4.6. 
If however, poor voltage regulation on-load or voltage collapse is experienced, refer to the 
following paragraphs on each function to
A) Check that the symptoms observed do ind icate adjustment is necessary.
B) make the adjustment correctly.

5.7.1.1 UFRO (UNDER FREQUENCY ROLL OFF)

The AVR incorporates an under speed protection circuit that gives a voltage/speed (Hz)charac-
teristic as shown:

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Schließen Sie alle für die Erstprüfung erforderlichen Instrumentenleitungen und -kabel mit 
permanenten oder Federklemmensteckern an. Die Mindestinstrumentierung für die Prüfung 
sollte ein Voltmeter, ein Hz-Messgerät, ein Laststrommessgerät und ein kW-Messgerät sein. 
Wenn eine Blindlast verwendet wird, ist ein Leistungsfaktormessgerät wünschenswert.

Stellen Sie nach Abschluss der Montage des Stromerzeugers und vor dem Starten des 
Stromerzeugers sicher, dass alle Vorlaufverfahren des Motorherstellers abgeschlossen sind und 
dass die Einstellung des Motorreglers so erfolgt, dass der Generator keinen Drehzahlen über 
125 % der Drehzahl ausgesetzt wird Nenngeschwindigkeit.

Entfernen Sie außerdem die AVR-Zugangsabdeckung und drehen Sie den VOLTS-Regler 
vollständig gegen den Uhrzeigersinn. Starten Sie den Stromerzeuger und lassen Sie ihn im 
Leerlauf bei Nennfrequenz laufen. Drehen Sie das VOLTS-Steuerpotentiometer langsam im 
Uhrzeigersinn, bis die Nennspannung erreicht ist, siehe Abb. 5 für die Position des 
Steuerpotentiometers.

Eine Überdrehzahl des Generators ist niemals ratsam, da dies zu Schäden 
an den rotierenden Komponenten des Generators führen kann. Bei der 
Ersteinstellung des Drehzahlreglers ist besondere Vorsicht geboten.

WICHTIG

Erhöhen Sie die Spannung nicht über die auf dem Typenschild des 
Generators angegebene Generatornennspannung hinaus.

WICHTIG

Überprüfen Sie, ob alle Kabelanschlüsse für die interne oder externe Verkabelung sicher sind 
und dass alle Klemmenkastenabdeckungen und -schutzvorrichtungen angebracht sind. Wenn 
die Verkabelung und/oder Abdeckungen nicht gesichert werden, kann dies zu Verletzungen 
und/oder Geräteausfällen führen.

Stellen Sie beim Anbringen von Stromkabeln für Lasttestzwecke sicher, dass 
die Nennspannung des Kabels mindestens der Nennspannung des 
Generators entspricht. Der Lastkabelabschluss sollte oben auf dem 
Wicklungsleitungsabschluss platziert und zwischen den beiden mitgelieferten 
Muttern festgeklemmt werden.

WICHTIG

GE
FA
HR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing

5.5.1 TEST METERING/CABLING

Connect any instrument wiring and cabling requited for initial test purposes with permanent or 
spring-clip type connectors Minimum instrumentation for testing should be line to line or line to 
neutral voltmeter, Hz meter, load current meteting and kW meter. If reactive load is used a 
power factor meter is desitable.

IMPORTANT!  When !tting power cables for load testing purposes, ensure cable voltage  
   rating is at least equal to the generator rated voltage. The load cable termi 
   nation should be placed on top of the winding lead termination and clam  
   ped between the two nuts provided.

CAUTION!  Check that all wiring terminations for internal or external wiring are secure,
   and !t all terminal box covers and guards. Failure to secure wiring and/or  
   covers may result In personal Injury and/or equipment failure.

5.6 INITIAL START-UP

Warning! During testing it may be necessary to remove covers t o adjus t controls expo  
  sing 'live' terminals or components 
  Only personnel quali!ed to perform electrical service should carry out testing   
  and/or adjustments. Replace all access covers after adjustments are completed.

On completion of generating set assembly and before starting the generating set ensure that 
all engine manufacturer's pre-running procedures have been completed, and that adjustment 
of the engine governor is such that the generator will not be subjected to speeds in excess of 
125% of the rated speed.

IMPORTANT!  Over-speeding of the generat or is never advisable as this can result in   
   damage to the generator rotating components special care is necessary   
   during Initial setting of the speed governor.

In addition remove the AVR access cover and turn VOLTS control fully anti - clockwise. Start 
the generating set and run on no - load at nominal frequency. Slowly turn VOLTS control 
potentiometer clockwise until rated voltage is reached, refer to !g. 5 for control potentiometer 
location.

IMPORTANT!  Do not increase the voltage above therated generator voltage shown on   
   the generator nameplate.

This STABILITY control potentiometer will have been pre-set and should normally not require 
adjustment, but should this be required, usually identi!ed by oscillation of the voltmeter, refer 
to Fig. 5 for control potentiometer location and proceed as follows:
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5.7 BELASTUNGSTEST

Während des Tests kann es erforderlich sein, Abdeckungen zu entfernen, um die 
Bedienelemente anzupassen und „stromführende“ Anschlüsse oder Komponenten 
freizulegen. Tests und/oder Einstellungen dürfen nur von Personal durchgeführt werden, 
das für die Durchführung elektrischer Wartungsarbeiten qualifiziert ist. Bringen Sie alle 
Zugangsabdeckungen wieder an, nachdem die Einstellungen abgeschlossen sind.

5.7.1 AVR-EINSTELLUNGEN

5.7.1.1 UFRO (Unterfrequenz-Roll-Off)

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

1. Lassen Sie den Stromerzeuger im Leerlauf laufen und prüfen Sie, ob die Drehzahl korrekt 
und stabil ist.
2. Drehen Sie das STABILITÄT-Steuerpotentiometer im Uhrzeigersinn und dann langsam gegen 
den Uhrzeigersinn, bis die Generatorspannung instabil zu werden beginnt.

Die richtige Einstellung erfolgt leicht im Uhrzeigersinn von dieser Position aus (d. h. wenn 
die Maschinenspannung stabil, aber nahe am instabilen Bereich liegt).

Die Positionen der Steuerpotentiometer finden Sie in Abb. 5. Nachdem Sie VOLTS und 
STABILITÄT während des ersten Startvorgangs angepasst haben, sollten andere 
AVR-Steuerfunktionen normalerweise keine Anpassung erfordern. Wenn eine Instabilität unter 
Last auftritt, überprüfen Sie die Stabilitätseinstellung erneut. Siehe Abschnitt 4.6.
Sollte es jedoch zu einer mangelhaften Spannungsregelung unter Last oder zu einem 
Spannungszusammenbruch kommen, lesen Sie die folgenden Abschnitte zu jeder Funktion A) 
Überprüfen Sie, ob die beobachteten Symptome darauf hinweisen, dass eine Anpassung 
erforderlich ist.
B) Nehmen Sie die Einstellung korrekt vor.

Der AVR verfügt über eine Untergeschwindigkeitsschutzschaltung, die eine 
Spannungs-/Geschwindigkeitskennlinie (Hz) wie folgt liefert:

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

5. INSTALLATION-PART 1

5.1 LIFTING

Warning! Incorrect lifting or inadequate lifting capacity can result In severe personal injury  
  or equipment damage MINIMUM LIFTING CAPACITY REQUIRED IS AS INDICA  
  TED ON THE LIFTING LABEL. Generator lifting lugs should not be used for lifting  
  the complete

Two lifting lugs are provided for use with a shackle and pin type lifting aid, A spreader with 
chains, to ensure that the lift is vertical, of suitable length and lifting capacity must be used. 
Lifting points are designed to position the craneage possible, but due to design restrictions it is 
not possible to guarantee that the generator frame will remain horizontal while lifting, Care is 
therefore needed to avoid personal injury or equipment damage, The correct lifting arrange-
ment is shown on the label attached to the lifting lug. (See sample below).

Single bearing generators are supplied !tted with a rotor retaining bar at the drive end of the 
shaft. Single bearing generators are also !tted with wooden wedges supporting the fan for 
transit purposes. 

Once the bar is removed to couple the rotor to engine, the rotor is free to move in the frame, 
and care is needed during coupling and alignment to ensure the frame is kept in the horizontal 
plane.

5.2 ENGINE TO ASSEMBLY GENERATOR COUPLING

During the assembly of the generator to the engine it will be necessary to !rstly carefully align, 
the rotate, the combined Generator rotor - Engine crankshaft assembly, as part of the cons-
truction process, to allow location, insertion and tightening of the coupling bolts. This require-
ment to rotate the combined assemblies exists for both single and two beating units.

During the construction of single bearing units it is necessary to align the generator's coupling 
holes with the engine "ywheel holes. It is suggested that two diametrically opposite

Location dowel pins are !tted to the engine "ywheel. The coupling can then slide into !nal 
location on the engine "ywheel recess. The dowels must be removed and replaced by coupling 
bolts before the !nal bolt tightening sequence.

While !tting and tightening the coupling bolts it will be necessary to rotate the engine cranks-
haft - Generator rotor assembly. Care should be taken to ensure that rotation is carried out in 
an approved manner that ensures safe working practice when reaching inside the machine to 
insert or tighten coupling bolts, and that no component of the assembly is damaged by 
non-approved methods of assembly rotation.

Engine Manufacturers have available a proprietary tool designed to enable manual rotation of 
the crankshaft assembly. This tool must always be used, having been engineered as an appro-
ved method of assembly rotation, by engaging the manually driven pinion with the engine 
"ywheel starter ring-gear.

Danger! Before working inside the generator, during the aligning and !tting of coupling   
  bolts, care should be taken to lock the assembly to ensure there is no possibility.  
  Of assembly rotational movement.

5.2.1 TWO BEARING GENERATORS

A "exible coupling should be !tted and aligned in accordance with the coupling manufacturer's 
instruction. 

If a close coupling adaptor is used the alignment of machine faces must be checked by offe-
ring the generator up to the engine. Shim the generator feet if necessary. Ensure adaptor 
guards are !tted after generator/engine assembly is complete.

Open coupled sets require a suitable guard, to be provided by the set builder. 

Axial loading of the generator beatings should be avoided. Should it be unavoidable contact 
the factory for advice.

CAUTION! Incorrect guarding and/or generator a lignment can result in personal injury and/or  
  equipment damage.

5.2.2 SINGLE BEARING GENERATORS

For transit and storage purposes the generator frame spigot and rotor coupling plates have 
been coated with a rust preventative This MUST BE removed before assembly to engine.
A practical method for removal of this coating is to clean the mating surface areas with a 
degreasing agent based on a petroleum solvent.

CAUTION! Care should be taken not to allow any cleaning agent to come into prolonged   
  contact with skin. 

Alignment of single bearing generators is critical. If necessary shim the generator feet to ensure 
alignment of the machined surfaces.

The sequence of assembly to the engine should generally be as follows:

1. On the engine check the distance from the coupling mating-face on the "ywheel to the-
"ywheel housing mating face. This should be within 0.5mm of nominal dimension. This is 
necessary toensure that a thrust is not applied to the ac generator bearing or engine bearing.
2. Check that the bolts securing the "exib le plates to the coupling bub are tight and locked 
into position. Refer to section 7. Subsection 7.5.3.4 for tightening torques.
3. Remove covers from the drive end of the generator to gain access to coupling and adaptor 
bolts, check coupling joint interfaces are clean and inbrucant free.
4. Check that coupling discs are concentric with adaptor spigot. This can be adjusted by the 
use of tapered wooden wedges between the fan and adaptor. Alternatively the rotor can be 
suspended by means of a rope sling through the adaptor opening. Offer the generator to 
engine and engage both coupling discs and housing spigots at same time, pushing generator 
towards engine until coupling discs are against "ywheel face, and housing spigots located.
5. Fit housing and coupling bolts taking care to use heavy gauge washers between coupling 
bolt head and coupling disc. Tighten bolts evenly around assembly suf!ciently to ensure 
correct alignment.
6. Tighten housing bolts.
7. Tighten coupling disc to "ywheel bolts. Refer to engine manufacturers manual for correct 
tightening torque.
8. Remove rotor - aligning aids either wooden wedges, or the two M 10 set screws and sheet 
metal wear plates.

Incorrect guarding and/or generator alignment can result in personal injury and/or equipment 
damage.

5.3 EARTHING

The generator frame should be solidly bonded to the generating set bed-plate. If anti-vibration 
mounts are !tted between the generator frame and its bed-plate a suitably rated earth conduc-
tor (normally one half of the cross sectional area of the main line cable) should bridge across
the anti - vibration mount. Refer to local regulations to ensure that the correct earthing proce-
dure has been followed.

5.4 PRE-RUNNING CHECKS

5.4.1 INSULATION CHECK

Insulation tests should be carried out before running the generator set, both after assembly 
and after installation on site. (see Section 7.1)

IMPORTANT!  The windings have been H.V. Tested during manufacture and further H.V.   
   Testing may degrade the in sulation with consequent reduction in operating  
   life. Should It be necessary to demonstrate H.V. Testing, for customer   
   acceptance, the tests must be carried out at reduced voltage levels I.e.   
   Test Voltage=0.8(2 X Rated Voltage+1000)

5.4.2 DIRECTION OF ROTATION

The standard direction of rotation is clockwise, as viewed from the drive end. This matches the 
predominant direction of rotation used by diesel engine manufacturers. The generator can be 
driven in the opposite direction with a small reduction in ef!ciency and an increased noise 
level. The phase rotation will also be effected.

5.4.2.1 PHASE ROTATION

Phase rotation is !xed for the standard direction of rotation, clockwise as viewed from the drive 
end. If the generator is to be rotated in the counter - clockwise direction it will be necessary to 
connect the customer output cables accordingly. Refer to the factory for 'reverse rotation 
wiring diagram'.

5.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency that are required for the generating set application is as 
indicated on the generator nameplate. If it is necessary to reconnect the stator for the voltage 
required , refer to diagrams in the back of this manual.

5.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover and refer to depending upon 
type of AVR !tted. Reference to the generator nameplate will indicate AVR type. Most of the 
AVR adjustments are factory set in positions that will give satisfactory per formance during 
initial running tests. Subsequent adjustment may be required to achieve Optimum performance 
of the set under site operating conditions. Refer to 'Load Testing' section for details.

5.4.4.1 TYPE SX440 AVR

The following 'jumper' connections on the AVR should be checked to ensure they are correctly 
set for the generating set application.

Refer to Fig.5 a for location of selection links.

1. Frequency seclection
   4 pole 50Hz operation LINK C-50
   4 pole 60Hz operation LINK C-60

2. Stability selection terminals
   below 90kW   LINKA-C
   below 550kW  LINK B-C

3. Stability selection terminals  LINK 2-3
     LINK4-5
     LINK 6-7

4. Excitation Interruption Link  LINK K1-K2

5.5 GENERATOR SET TESTING

Warning! During testing It may be necessary to remove covers to adjust controls exposing  
  'live' terminals or components. Only personnel quali!ed to perform electrical   
  service should carry out testing

5.5.1 TEST METERING/CABLING

Connect any instrument wiring and cabling requited for initial test purposes with permanent or 
spring-clip type connectors Minimum instrumentation for testing should be line to line or line to 
neutral voltmeter, Hz meter, load current meteting and kW meter. If reactive load is used a 
power factor meter is desitable.

IMPORTANT!  When !tting power cables for load testing purposes, ensure cable voltage  
   rating is at least equal to the generator rated voltage. The load cable termi 
   nation should be placed on top of the winding lead termination and clam  
   ped between the two nuts provided.

CAUTION!  Check that all wiring terminations for internal or external wiring are secure,
   and !t all terminal box covers and guards. Failure to secure wiring and/or  
   covers may result In personal Injury and/or equipment failure.

5.6 INITIAL START-UP

Warning! During testing it may be necessary to remove covers t o adjus t controls expo  
  sing 'live' terminals or components 
  Only personnel quali!ed to perform electrical service should carry out testing   
  and/or adjustments. Replace all access covers after adjustments are completed.

On completion of generating set assembly and before starting the generating set ensure that 
all engine manufacturer's pre-running procedures have been completed, and that adjustment 
of the engine governor is such that the generator will not be subjected to speeds in excess of 
125% of the rated speed.

IMPORTANT!  Over-speeding of the generat or is never advisable as this can result in   
   damage to the generator rotating components special care is necessary   
   during Initial setting of the speed governor.

In addition remove the AVR access cover and turn VOLTS control fully anti - clockwise. Start 
the generating set and run on no - load at nominal frequency. Slowly turn VOLTS control 
potentiometer clockwise until rated voltage is reached, refer to !g. 5 for control potentiometer 
location.

IMPORTANT!  Do not increase the voltage above therated generator voltage shown on   
   the generator nameplate.

This STABILITY control potentiometer will have been pre-set and should normally not require 
adjustment, but should this be required, usually identi!ed by oscillation of the voltmeter, refer 
to Fig. 5 for control potentiometer location and proceed as follows:

1. Run the generating set on no-load and check that speed is correct and stable.

2. Turn the STABILITY control potentiometer clockwise, then turn slowly anti-clockwise until the 
generator voltage starts to become unstable.

The correct setting is slightly clockwise from this position ( i. E. Where the machine volts are 
stable but close to the unstable region).

5.7 LOAD TESTING

Warning! During test ing it may be necessary to remove covers to adjust controls exposing  
  'live’ terminals or components 
  Only personnel quali!ed to perform electrical service should carry out testing   
  and/or adjustments. Re!t all access covers after adjustments are completed.

5.7.1 AVR ADJUSTMENTS

Refer to Fig. 5 for control potentiometer locations. Having adjusted VOLTS and STABILITY 
during the initial start-up procedure, other AVR control functions should not normally need 
adjustment. If instability on load is experienced, recheck stability setting. Refer to subsection 
4.6. 
If however, poor voltage regulation on-load or voltage collapse is experienced, refer to the 
following paragraphs on each function to
A) Check that the symptoms observed do ind icate adjustment is necessary.
B) make the adjustment correctly.

5.7.1.1 UFRO (UNDER FREQUENCY ROLL OFF)

The AVR incorporates an under speed protection circuit that gives a voltage/speed (Hz)charac-
teristic as shown:
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5.8 ZUBEHOER

6. INSTALLATION-PART 2

6.1 ALLGEMEIN

6.2 DRUESE

Das UFRO-Steuerpotentiometer stellt den „Kniepunkt“ ein. Symptome einer falschen 
Einstellung sind a) die Leuchtdiodenanzeige (LED) direkt über dem UFRO-Steuerpotentiometer, 
die dauerhaft leuchtet, wenn der Generator unter Last steht, und b) eine schlechte 
Spannungsregelung unter Last, d. h. Betrieb im abfallenden Teil des Merkmals
Durch Drehen im Uhrzeigersinn wird die Frequenz-(Geschwindigkeits-)Einstellung des 
„Kniepunkts“ abgesenkt und die LED erlischt. Bei optimaler Einstellung sollte die LED 
aufleuchten, wenn die Frequenz knapp unter die Nennfrequenz fällt, d. h. 4 Hz bei einem 
50-Hz-Generator oder 57 Hz bei einem 60-Hz-Generator.

Informationen zum Einrichten von am Generator montierten Zubehörteilen finden Sie im 
Abschnitt „ZUBEHÖR“ dieses Handbuchs. Wenn im Lieferumfang des Generators Zubehör für 
die Schalttafelmontage enthalten ist, beachten Sie bitte die speziellen Montageanleitungen für 
Zubehör auf der Rückseite dieses Buchs. Ersetzen Sie die AVR-Zugangsabdeckung, nachdem 
alle Einstellungen abgeschlossen sind.

Der Umfang der Installation vor Ort hängt vom Aufbau des Stromerzeugers ab, z. G. Wenn 
der Generator in einem überdachten Satz mit integrierten Schalttafeln und 
Leistungsschaltern installiert ist, beschränkt sich die Installation vor Ort auf den Anschluss 
der Last vor Ort an die Ausgangsklemmen des Stromerzeugers. In diesem Fall sollte auf die 
Betriebsanleitung des Stromerzeugerherstellers und alle relevanten örtlichen Vorschriften 
verwiesen werden.Wenn der Generator an einem Gerät ohne Schalttafel oder 
Leistungsschalter installiert wurde, sollten die folgenden Punkte bezüglich des Anschlusses 
des Generators beachtet werden.

Wenn die Abdeckungen nicht wieder angebracht werden, kann dies zu 
Verletzungen oder zum Tod führen.

WICHTIG

Wenn die LED leuchtet und keine Ausgangsspannung vorhanden ist, lesen 
Sie die Abschnitte „EXC TRIP“ und/oder „OVER/V“ weiter unten.

WICHTIG

WICHTIG
Um das Eindringen von Spänen in elektrische Bauteile im Anschlusskasten 
zu vermeiden, müssen die Platten zum Bohren entfernt werden.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Der Klemmenkasten ist für die Verschraubung auf der rechten Seite (oder bei besonderer 
Bestellung auf der linken Seite) vorgesehen, vom Ende aus gesehen. Beide Platten sind 
zum Bohren/Stanzen abnehmbar, um sie an Kabelverschraubungen/Verschraubungskästen 
anzupassen. Wenn einadrige Kabel durch die Seitenwand des Klemmenkastens geführt 
werden, sollte eine isolierte oder nichtmagnetische Verschraubungsplatte angebracht 
werden.

Am Eingang des Klemmenkastens sollten eingehende Kabel durch eine anerkannte 
Verschraubungsmethode gestützt werden, so dass ein minimales freitragendes Gewicht 
und keine axiale Kraft auf die Klemmenbaugruppe übertragen wird. Ankommende Kabel 
außerhalb des Klemmenkastens. sollte unterstützt werden. Die Stützen sollten bei jeder 
Biegung einen ausreichenden Radius ermöglichen und die Vibration des Stromerzeugers 
zulassen, ohne die Kabel übermäßig zu belasten. Bevor Sie die endgültigen Verbindungen 
herstellen, prüfen Sie den Isolationswiderstand der Wicklungen. Der AVR sollte während 
dieses Tests abgeklemmt und die RTD-Leitungen geerdet sein. Es sollte ein 500-V-Megger 
oder ein ähnliches Instrument verwendet werden. Sollte der Isolationswiderstand weniger 
als 5 MO betragen, müssen die Wicklungen wie im Abschnitt „Service und Wartung“ 
dieses Handbuchs beschrieben getrocknet werden.

6.3 DREHMOMENTEINSTELLUNGEN FÜR KLEMMENVERBINDUNGEN

Vorbehandlung: 
Reinigen Sie plattierte Oberflächen mit einem Entfettungsmittel und schleifen Sie sie 
anschließend leicht ab, um eventuelle Anlauffarben zu entfernen. Die Oberfläche nicht 
einritzen. Die Generatordrehmomenteinstellungen für alle Generatoranschlüsse, 
Verbindungen, Stromwandler, Zubehörteile, Kabel usw. betragen 45 Nm.
Die kundenseitigen Ausgangskabel sollten mit Stahlbolzen der Güteklasse 8.8 und 
zugehörigen Antivibrationsteilen an die Klemmen angeschlossen werden. Die folgende 
Tabelle dient als Orientierung beim Anschluss der kundenseitigen Ausgangskabel.

Führen Sie regelmäßige Kontrollen durch, um sicherzustellen, dass die 
Drehmomenteinstellungen korrekt sind.

6.4 ERDUNG

Der Neutralleiter des Generators ist werksseitig nicht mit dem Generatorrahmen verbunden. 
Im Anschlusskasten befindet sich neben den Hauptklemmen eine Erdungsklemme. Sollte 
ein Betrieb mit geerdetem Neutralleiter erforderlich sein, muss zwischen dem Neutralleiter 
und der Erdungsklemme im Klemmenkasten ein ausreichender Erdleiter (normalerweise 
gleich der Hälfte des Außenleiterquerschnitts) angeschlossen werden. Es liegt in der 
Verantwortung des Generatorbauers,sicherzustellen, dass die Grundplatte des 
Generatorsatzes und der Generatorrahmen alle mit der Haupterdungsklemme im 
Anschlusskasten verbunden sind.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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6.5 SCHUTZ

6.6 INBETRIEBNAHME

7. ZUBEHÖR

7.1 FERNBEDIENUNG DER SPANNUNG

Eine Fernspannungseinstellung (Handschneider) kann eingebaut werden.
Das Fernspannungs-Einstellpotentiometer wird an die AVR-Klemmen 1 und 2 
angeschlossen. Diese Terminals sind normalerweise miteinander verbunden. 

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Es liegt in der Verantwortung des Endbenutzers und seiner Auftragnehmer/Subunternehmer, 
sicherzustellen, dass der Gesamtsystemschutz den Anforderungen aller Aufsichtsbehörden und 
örtlichen Elektrizitätsbehörden hinsichtlich der Sicherheitsvorschriften für den Standort und 
seinen Standort entspricht. Damit der Systementwickler den erforderlichen Schutz und/oder die 
erforderliche Unterscheidung erreichen kann, sind Fehlerstromkurven auf Anfrage ab Werk 
erhältlich, zusammen mit Generatorreaktanzwerten, um Fehlerstromberechnungen durchführen 
zu können.

Stellen Sie sicher, dass die gesamte externe Verkabelung korrekt ist und dass alle vom 
Hersteller des Stromerzeugers vor dem Betrieb vorgeschriebenen Prüfungen durchgeführt 
wurden, bevor Sie den Stromerzeuger in Betrieb nehmen.
Bei Generatoren, die mit Luftfiltern ausgestattet sind, sollten die Filter vor der 
Inbetriebnahme mit Öl gefüllt werden. Informationen zum Ladevorgang finden Sie im 
Abschnitt „Service“ (Unterabschnitt 7.3.2).

Die AVR-Steuerungen des Generators wurden während der Tests des Generatorherstellers 
angepasst und sollten normalerweise keine weitere Anpassung erfordern.
Sollte während der Inbetriebnahme eine Fehlfunktion auftreten, lesen Sie im Abschnitt 
„Fehlersuche“ im Abschnitt „Service und Wartung“ (Unterabschnitt A) nach.

Optional kann Zubehör zur Generatorsteuerung im Generator-Klemmenkasten montiert 
werden. Sofern zum Zeitpunkt der Lieferung vorhanden, zeigen die Schaltpläne auf der 
Rückseite dieses Buches die Anschlüsse. Wenn die Optionen separat geliefert werden, 
liegt dem Zubehör eine Montageanleitung bei.

Um sicherzustellen, dass die korrekten Erdungsverfahren befolgt wurden, sollten 
die örtlichen Elektrizitätsvorschriften oder Sicherheitsvorschriften berücksichtigt 
werden.

GEFAHR

Falsche Installation und/oder Schutzsysteme können zu Personen- und/oder 
Sachschäden führen. Installateure müssen für die Durchführung von 
Elektroinstallationsarbeiten qualifiziert sein.

GEFAHR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.
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7.2 PARALLELBETRIEB

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

Es ist hilfreich, die folgenden Hinweise zum Parallelbetrieb zu verstehen, bevor Sie 
versuchen, das Droop-Kit-Zubehör zu montieren oder einzustellen. Bei Parallelbetrieb mit 
anderen Generatoren oder dem Netz ist es wichtig, dass die Phasenfolge des eingehenden 
Generators mit der der Sammelschiene übereinstimmt und außerdem alle folgenden 
Bedingungen erfüllt sind, bevor der Leistungsschalter des eingehenden Generators 
geschlossen wird Sammelschiene (oder Betriebsgenerator).
1. Die Frequenz muss innerhalb enger Grenzen übereinstimmen.
2. Die Spannungen müssen innerhalb enger Grenzen übereinstimmen.
3. Der Phasenwinkel der Spannungen muss innerhalb enger Grenzen übereinstimmen.

Um sicherzustellen, dass diese Bedingungen erfüllt sind, können verschiedene Techniken 
eingesetzt werden, die von einfachen Synchronisierungslampen bis hin zu vollautomatischen 
Synchronisierern reichen. Nach der Parallelschaltung ist eine Mindestinstrumentierung pro 
Generator aus Voltmeter, Amperemeter, Wattmeter (zur Messung der Gesamtleistung pro 
Generator) und Frequenzmesser erforderlich, um die Motor- und Generatorsteuerung so 
anzupassen, dass sie KW im Verhältnis zu den Motorleistungen KVAr im Verhältnis zu aufteilt 
Generatornennwerte. 
Es ist wichtig, Folgendes zu erkennen:
1. Die kW werden vom Motor abgeleitet und die Eigenschaften des Drehzahlreglers 
bestimmen die kW-Aufteilung zwischen den Sätzen und.
2. KVAr werden vom Generator abgeleitet und die Erregungssteuereigenschaften bestimmen 
die KVAr-Aufteilung.
Zur Einstellung der Reglersteuerung sollten Sie sich an die Anweisungen des Herstellers des 
Stromerzeugers halten.

7.2.1 DROOP

Die am häufigsten verwendete Methode der KVAr-Aufteilung besteht darin, eine 
Generatorspannungscharakteristik zu erzeugen, die mit abnehmendem Leistungsfaktor 
(steigendem KVAr) abnimmt. Dies wird mit einem Stromtransformator (C.T.) erreicht, der dem 
AVR ein vom aktuellen Phasenwinkel (d. h. Leistungsfaktor) abhängiges Signal liefert. Der 
Stromtransformator verfügt über einen Bürdenwiderstand auf der AVR-Platine, und ein 
Prozentsatz der Spannung des Bürdenwiderstands wird in die AVR-Schaltung summiert. 
Durch Drehen des DROOP-Reglerpotentiometers im Uhrzeigersinn wird ein zunehmender 
Droop erreicht.

Wenn das Fernspannungs-Einstellpotentiometer verwendet wird, muss die Verbindung 
zwischen den Klemmen 1 und 2 entfernt werden.

Beim SX440 befindet sich die Verbindung 1 und 2 auf einem benachbarten Klemmenblock.

Wenn die Bedingungen 1, 2 und 3 beim Schließen des Leistungsschalters 
nicht erfüllt werden, kommt es zu übermäßigen mechanischen und 
elektrischen Belastungen, die zu Geräteschäden führen können.

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.
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Im Allgemeinen ist ein Spannungsabfall von 5 % bei Volllaststrom und einem Leistungsfaktor 
von Null ausreichend, um die KVAr-Aufteilung sicherzustellen. Wenn das Droop-Zubehör mit 
dem Generator geliefert wurde, wurde es auf korrekte Polarität getestet und auf einen 
nominalen Droop-Wert eingestellt. Der endgültige Statikwert wird bei der Inbetriebnahme 
des Stromerzeugers eingestellt. Obwohl die nominale Statik-Einstellung möglicherweise 
werkseitig eingestellt ist, ist es ratsam, das nachstehende Einstellverfahren durchzuführen.

7.2.1.1 EINSTELLVERFAHREN

Abhängig von der verfügbaren Last sollten die folgenden Einstellungen verwendet werden, 
diese basieren auf dem Nennstromniveau. 0,8 P. F.-Last (bei Volllaststrom), Statik auf 3 % 
einstellen. Null P. F.-Last (bei Volllaststrom), Statik auf 5 % einstellen.

Die Einstellung des Statiks bei Last mit niedrigem Leistungsfaktor ist am genauesten. 
Betreiben Sie jeden Generator als einzelne Einheit mit Nennfrequenz oder Nennfrequenz +4 
%, je nach Reglertyp und Nennspannung. Stellen Sie die verfügbare Last auf den Nennstrom 
des Generators ein.

Die folgenden Diagramme zeigen die Auswirkung von Statik in einem einfachen System mit zwei 
Generatoren:



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

Stellen Sie das „DROOP“-Steuerpotentiometer so ein, dass die Abweichung der oben 
stehenden Tabelle entspricht. Eine Drehung im Uhrzeigersinn erhöht den Betrag bzw. die 
Abweichung. Die Positionen der Potentiometer finden Sie in Abb. 5a von 5b.

Anmerkung 1) Bei umgekehrter Polarität des Stromwandlers erhöht sich die 
Generatorspannung mit der Last. Die in den Schaltplänen dargestellten Polaritäten S1 und 
S2 gelten für die Rechtsdrehung des Generators, wenn man auf die Antriebsseite schaut. 
Für die umgekehrte Drehung müssen S1 und S2 umgekehrt werden.

Anmerkung 2) Der wichtigste Aspekt besteht darin, alle Generatoren gleich einzustellen. 
Der genaue Grad der Absenkung ist weniger kritisch.

Anmerkung 3) Ein als Einzelgerät betriebener Generator mit einem Drop-Schaltkreis, der auf 
einen Nennlast-Leistungsfaktor von 0,8 eingestellt ist, ist nicht in der Lage, die übliche 
OS-%-Regelung aufrechtzuerhalten. Über S1 und S2 kann ein Kurzschlussschalter 
angeschlossen werden, um die Regelung für den Einzelbetrieb wiederherzustellen.

   

8. SERVICE UND WARTUNG

Danger! Service and fault !nding procedures present hazards that can result in severe   
  personal injury or death. Only personnel quali!ed to perform electrical and me  
  chanical service should carry out these procedures. Ensure engine start circuits  
  are disabled before commencing service or maintenance procedures. Isolate any  
  anti-condensation heater supply.

Guidance or Typical Insulation Resistance [IR]
Values he following is offered as general information about IR values. The aim is to provide 
guidance about the typical IR Values for generator from new through to the point of refurbish-
ment.

New machine
The generators Insulation Resistance, along with many Other critical factors, will have been 
measured during the alternator manufacturing process. The generator will have been transpor-
ted with an appropriate packaging suitable for the method of delivery to the Generating Set 
assemblers works, where we expect it to be stored in a suitable location protected from adver-
se conditions.

However, absolute assurance that generator will arrive at the Gen-set production line with IR 
values still at the factory test levels of above 100MΩ cannot be guaranteed. 

At Generating Sat Manufacturers Works The generator should have been transported and 
stored such that it will be de livered to the assembly area in a clean dry condition. If held in 
appropriate storage conditions the generator IR value should typically be 25MΩ If the unused/-
new generator's IR values fall below 10MΩ then a drying out procedure should be implemented 
by one of the processes outlined below before being dispatched to the end customer's site. 
Some investigation should be undertaken into the storage conditions of the generator while on 
site.

Generators in Service
Whilst It is known that a generator will give reliable service with an IR value of just 10MΩ. For a 
relatively new generator to be so low it must have been subjected to inappropriate operating or 
storage conditions.

Any temporary reduction in IR values can be restored to expected values by following one of 
the drying out procedures.

8.1.1 WINDING CONDITION ASSESSMENT

CAUTION! The AVR should be disconnected and the Resistance Temperature Detec tor
  (R.T.D.) leads grounded during this test.

70

Im Rahmen routinemäßiger Wartungsverfahren. Es wird empfohlen, den Zustand der 
Wicklungen (insbesondere, wenn Generatoren über einen längeren Zeitraum im Leerlauf 
waren) und der Lager regelmäßig zu überprüfen. (Siehe Abschnitte 8.1 bzw. 8.2).

Wenn Generatoren mit Luftfiltern ausgestattet sind, ist eine regelmäßige Inspektion und 
Filterwartung erforderlich. (Siehe Abschnitt 8.3).

8.1 AUFZUGSZUSTAND

Sollte eine „asiatische“ Steuerung des Generators erforderlich sein, fordern Sie die 
Diagramme beim Werk an. Der Einstellvorgang ist genau derselbe wie bei DROOP. 
(Unterabschnitt 7.2.1.1)

Ein Erregungsverlust des Generators kann zu großen Stromschwankungen mit der 
Folge einer Beschädigung der Generatorwicklungen führen. Zur Auslösung des 
Hauptleistungsschalters sollten Geräte zur Erkennung von Erregungsverlusten 
vorhanden sein.

KRAFTSTOFFVERLUST an einem Motor kann dazu führen, dass der Generator anläuft und 
dadurch die Generatorwicklungen beschädigt werden. Zur Auslösung des 
Hauptleistungsschalters sollten Rückleistungsrelais hinzugefügt werden.

Bei Verwendung dieser Verbindungsanordnung ist ein Kurzschlussschalter über 
jedem Stromwandler erforderlich. Bürde (Klemmen S1 und S2). Der Schalter muss 
geschlossen sein, a) wenn ein Stromerzeuger nicht läuft und b) wenn ein 
Stromerzeuger für den Einzelbetrieb ausgewählt ist.

WICHTIG

WICHTIG

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

CAUTION! Reference to local electricity regulations or safety rules should be made go   
  ensure correct earthing procedures h ave been followed.

6.5 PROTECTION

It is the responsibility of the end user and his contractors/subcontractors to ensure that the 
overall system protection meets the needs of any inspectorate, local electricity authority of 
safety rules, pertaining to the site and it's location. To enable the system designer to achieve 
the necessary protection and / or discrimination, fault current curves are available on request 
from the factory, together with generator reactance values to enable fault current calculations 
to be made.

Warning! Incorrect inst allation and/or protective systems can result in personal injury   
  and/or equipment damage. Installers must be quali!ed to perform electrical   
  installation work.

6.6 COMMISSIONONG

Ensure that all external cabling is correct and that all of the generating set manufacturer's 
pre-running checks have been carried out before starting the set. 

Generators !tted with air !lters should have the !lters charged with oil prior to commissioning. 
Refer to Service section for charging procedure (subsection 7.3.2)

The generator AVR controls will have been adjusted during the generating set manufacturer's 
tests and should normally not require further adjustment.

Should malfunction occur during commissioning refer to Service and Maintenance section 
'Fault Finding' procedure (subsection? A)

7. ACCESSORIES

Generator control accessories may be f itted, as an option, in the generator terminal box. If 
!tted at the time of supply, the wiring diagram(s) in the back of this book shows the connec-
tions. When the options are supplied separately, !tting instructions are provided with the 
accessory.

7.1 REMOTE VOLTAGE ADJUST

A remote voltage adjust(hand trimmer) can be !tted. 

The remote voltage adjustment potentiometer is connected across AVR terminals 1&2. 

These terminals are normally linked.

When the remote voltage adjust potentiometer is used the link across terminals 1 & 2 must be 
removed.

On SX440 the link 1&2 is on an adjacent terminal block.

7.2 PARALLEL OPERATION

IMPORTANT!  Failure to meet conditio ns 1, 2 and 3 when closing the circuit breaker, will  
   generate excessive mechan ical a nd el ectrical stresses, resulting in 
   equipment damage.

Understanding of the following notes on parallel operation is useful before attempting the 
!tting or setting of the droop kit accessory. When operating in parallel with other generators
or the mains, it is essential that the phase sequence of the incoming generator matches that of 
the busbar and also that all of the following conditions are met before the circuit breaker of the 
incoming generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2. voltages must match within close limits.
3. phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising lamps to fully automatic synchroni-
sers, can be used to ensure these conditions are met. Once connected in parallel a minimum 
instrumentation level per generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust the engine and generator 
controls to share KW in relation to engine ratings KVAr in relation to generator ratings.
It is important recognize that:

1. kW are derived from the engine, and speed governor characteristics determine the kW 
sharing between sets and.
2. KVAr are derived from the generator, and excitation control characteristics determine the 
KVAr sharing.

Reference should be made to the generating set manufacturer's instructions for setting the 
governor controls.

7.2.1 DROOP

The most commonly used method of KVAr sharing is to create a generator voltage characteris-
tic that fa lls with a decreasing power factor (increasing KVAr). This is achieved with a current 
transformer (C.T.) that provides a signal dependent on current phase angle (i.e. power factor) to 
the AVR. The current transformer has a burden resistor on the AVR board, and a percentage of 
the burden resistor voltage is summed into the AVR circuit. In creasing droop is obtained by
turning the DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two generator system:

Generally 5% droop at full load current zero power factor is suf!cient to ensure KVAr sharing.
If the droop accessory has been supplied with the generator it will have been tested to ensure 
correct polarity and set to a nominal leve of droop. The !nal level of droop will be set during 
generating set commissioning. Although nominal droop setting may be factory set it is advisa-
ble to go through the setting procedure below.

7.2.1.1 SETTING PROCEDURE

Depending upon available load the fol lowing settings should be used, laa are based on rated 
current level.

0.8 P. F. load (at full load current) set droop to 3% 
Zero P. F. load (at full load current ) set droop to 5% 

Setting the droop with low power factor load is the most accurate.

Run each generator as a single unit at rated frequency or rated frequency +4% depending 
upon type of governor and nominal voltage. Apply available load to rated current of the

generator. Adj ust 'DROOP' control potentiometer to give droop in line with above table. cloc-
kwise rotation increases amount or droop. Refer to Fig. 5a of 5b for potentiometer locations.

Note 1)
Reverse polarity of the C. T. will raise the generator voltage with load. The polarities S1&S2 
shown on the wiring diagrams are correct for clockwise rotation of the generator looking at the 
drive end. Reversed rotation requires S1&S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The precise level of droop is less 
critical.

Note 3)
A generator operated as a single unit with a drop circuit set at rated load 0.8 power factor is 
unable to maintain the usual O.S% regulation. A shorting switch can be connected across
S1&S2 to restore regulation for single running.

IMPORTANT!  LOSS OF FUEL to an engine can cause Its generator to motor with conse 
   quent damage to the generator windings. Reverse power relays should be  
   !tted to trip main circuit breaker.

IMPORTANT!  LOSS OF EXCITATION to the generator can result in large c urrent oscilla  
   tions with consequent damage to generator winndings. Excitation loss   
   detection equipment should be !tted to trip main circuit breaker. 

IMPORTANT!  When using this connection arrangement a shorting switch is required   
   across each C.T. Burden (terminals S1&S2.) The switch must be closed a)  
   when a generating set is not running and b) when a generating set is selec 
   ted for single running.

Should 'Asiatic' control of the generator be required, request the diagrams from the factory.
The setting procedure is exactly the same as for DROOP. (Subsection 7.2.1.1)

8. SERVICE AND MAINTENANCE

As part of routine maintenance procedures. Periodic attention to winding condition (particularly 
when generators have been idle for a long period ) and bearings is recommended. (Refer to 
subsections 8.1 and 8.2 respectively).

When generators are !tted with air !lters regular inspection and !lter maintenance is required. 
(Refer to subsection 8.3).

8.1 WINDING CONDITION

Leitfaden oder typischer Isolationswiderstand [IR]
Die folgenden Werte werden als allgemeine Informationen zu IR-Werten angeboten. Ziel ist 
es, Hinweise zu den typischen IR-Werten für Generatoren vom Neuzustand bis zum 
Zeitpunkt der Überholung zu geben.

Neue Maschine
Der Isolationswiderstand des Generators wird zusammen mit vielen anderen kritischen 
Faktoren während des Herstellungsprozesses des Generators gemessen. Der Generator 
wird mit einer geeigneten Verpackung, die für die Art der Lieferung geeignet ist, zum 
Montagewerk des Stromerzeugers transportiert, wo wir davon ausgehen, dass er an einem 
geeigneten, vor widrigen Bedingungen geschützten Ort gelagert wird.
Es kann jedoch nicht absolut gewährleistet werden, dass der Generator mit IR-Werten, die 
immer noch den Werkstestwerten von über 100 MΩ entsprechen, am Produktionsband des 
Aggregats eintrifft.

Im Werk des Generating Sat-Herstellers sollte der Generator so transportiert und gelagert 
worden sein, dass er in sauberem, trockenem Zustand zum Montagebereich geliefert 
werden kann. Bei ordnungsgemäßer Lagerung sollte der IR-Wert des Generators 
typischerweise 25 MΩ betragen. Wenn die IR-Werte des unbenutzten/neuen Generators 
unter 10 MΩ fallen, sollte vor dem Versand an den Endkundenstandort ein 
Trocknungsverfahren durch einen der unten beschriebenen Prozesse durchgeführt werden. 
Vor Ort sollten einige Untersuchungen zu den Lagerbedingungen des Generators 
durchgeführt werden.

Generatoren im Einsatz
Es ist bekannt, dass ein Generator bereits mit einem IR-Wert von nur 10 MΩ zuverlässig 
funktioniert. Damit ein relativ neuer Generator so niedrig ist, muss er ungeeigneten Betriebs- 
oder Lagerungsbedingungen ausgesetzt gewesen sein.
Eine vorübergehende Verringerung der IR-Werte kann durch Befolgen eines der 
Trocknungsverfahren auf die erwarteten Werte wiederhergestellt werden.

8.1.1 BEWERTUNG DES AUFZUGSZUSTANDS
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Service- und Fehlersuchverfahren bergen Gefahren, die zu schweren oder tödlichen 
Verletzungen führen können. Diese Verfahren dürfen nur von Personal durchgeführt 
werden, das für die Durchführung elektrischer und mechanischer Wartungsarbeiten 
qualifiziert ist. Stellen Sie sicher, dass die Motorstartkreise deaktiviert sind, bevor Sie 
mit Service- oder Wartungsarbeiten beginnen. Trennen Sie alle Versorgungsquellen 
der Antikondensationsheizung.

Während dieses Tests sollte der AVR abgeklemmt und die Leitungen des 
Widerstandstemperaturdetektors (R.T.D.) geerdet sein.ACHTUNG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.
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8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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Der Zustand der Wicklungen kann durch Messung des Isolationswiderstands [IR] zwischen 
Phase zu Phase und Phase zu Erde beurteilt werden. Die Messung der Wicklungsisolation 
sollte wie folgt durchgeführt werden:
1. Im Rahmen eines regelmäßigen Wartungsplans.
2. Nach längeren Stillstandszeiten.
3. Wenn eine geringe Isolierung vermutet wird, z.B. Feuchte oder nasse Wicklungen.

Beim Umgang mit Wicklungen, bei denen der Verdacht besteht, dass sie übermäßig 
feucht oder verschmutzt sind, ist Vorsicht geboten. Die anfängliche Messung des 
[IR]-Isolationswiderstands sollte mit einem Niederspannungsmessgerät (SOOV) 
durchgeführt werden. Bei manueller Betätigung sollte der Griff zunächst deutlich gedreht 
werden, damit nicht die volle Prüfspannung angelegt wird, sondern nur lange genug 
angelegt werden, um die Situation sehr schnell beurteilen zu können, wenn niedrige Werte 
vermutet werden oder sofort angezeigt werden.

Vollständige Megger-Tests oder andere Formen von Hochspannungstests sollten erst 
durchgeführt werden, wenn die Wicklungen getrocknet und gegebenenfalls gereinigt sind.
Verfahren zur Isolationsprüfung

Trennen Sie alle elektronischen Komponenten, AVR, elektronische Schutzausrüstung usw.. 
Erden Sie die Widerstandstemperaturerkennungsgeräte [RTDs], falls vorhanden. Schließen 
Sie die Dioden an der rotierenden Diodenbaugruppe kurz. Achten Sie auf alle an das zu 
prüfende System angeschlossenen Komponenten, die zu falschen Messwerten führen 
oder durch die Prüfspannung beschädigt werden könnten.

Führen Sie die Isolationsprüfung gemäß der „Bedienungsanleitung“ des Prüfgeräts durch. 
Der gemessene Wert des Isolationswiderstands für alle Wicklungen gegen Erde und Phase 
gegen Phase sollte mit den oben angegebenen Leitlinien für die verschiedenen 
„Lebensphasen“ eines Generators verglichen werden. Der minimal akzeptable Wert 
beträgt 10 MΩ.

Wenn eine geringe Wicklungsisolierung festgestellt wird, sollten eine oder mehrere der 
unten aufgeführten Methoden zum Trocknen der Wicklungen durchgeführt werden.

8.1.2 METHODEN ZUM TROCKNEN VON GENERATOREN

Kaltlauf
Bereitstellung eines Generators in gutem Zustand, der jedoch längere Zeit nicht in Betrieb 
war. Es ist möglich, dass der IR durch einfaches Betreiben des Aggregats ohne Erregung 
ausreichend erhöht wird (mehr als 10 MΩ), um die Inbetriebnahme des Geräts zu 
ermöglichen. Lassen Sie den Generator mit AVR-Klemmen etwa 10 Minuten lang laufen
K1 und K2 geöffnet. Überprüfen Sie visuell, ob die Wicklungen trocken erscheinen, und 
führen Sie einen Isolationswiderstandstest durch, um nachzuweisen, dass der 
Mindestisolationswert (1,0 MO) erreicht wurde. Wenn diese Methode fehlschlägt, 
verwenden Sie eine der unten beschriebenen herkömmlichen Methoden.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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Blaslufttrocknung
Entfernen Sie die Abdeckungen aller Öffnungen, damit die wasserhaltige Luft entweichen 
kann. Beim Trocknen muss die Luft ungehindert durch den Generator strömen können, um 
die Feuchtigkeit abzutransportieren.
Leiten Sie heiße Luft aus zwei elektrischen Heizlüftern von ca. 1-3 KW in die 
Lufteintrittsöffnungen des Generators. Stellen Sie sicher, dass die Wärmequelle mindestens 
300 mm von den Wicklungen entfernt ist, um eine Überhitzung und Schäden an der 
Isolierung zu vermeiden.
Wenden Sie die Wärme an und zeichnen Sie den Isolationswert in halbstündlichen 
Abständen auf. Der Vorgang ist abgeschlossen, wenn die im Abschnitt „Typische 
Austrocknungskurve“ beschriebenen Parameter erfüllt sind.
Entfernen Sie die Heizgeräte, bringen Sie alle Abdeckungen wieder an und nehmen Sie sie 
gegebenenfalls wieder in Betrieb.
Wenn das Gerät nicht sofort in Betrieb genommen werden soll, stellen Sie sicher, dass die 
Antikondensationsheizungen mit Strom versorgt werden, und testen Sie es vor dem Betrieb 
erneut.

Shirt-Circuit-Methode
HINWEIS: Dieser Vorgang sollte nur von einem kompetenten Techniker durchgeführt werden, 
der mit sicheren Betriebspraktiken innerhalb und um Generatorsätze des betreffenden Typs 
vertraut ist. Stellen Sie sicher, dass am Generator sicher gearbeitet werden kann, und leiten 
Sie alle mechanischen und elektrischen Sicherheitsmaßnahmen ein, die das Aggregat und 
den Standort betreffen.

Schließen Sie einen Kurzschluss mit ausreichender Strombelastbarkeit an die Hauptklemmen 
des Generators an. Die Kurzschlussverbindung sollte den vollen Laststrom aufnehmen 
können.
Trennen Sie die Kabel von den Klemmen „X“ und „XX“ des AVR.
Schließen Sie eine variable Spannungsversorgung an die Feldkabel „X“ (positiv) und „XX“ 
(negativ) an. Die Stromversorgung muss einen Strom von bis zu 2,0 Ampere bei 0–24 Volt 
liefern können. Platzieren Sie ein geeignetes Wechselstrom-Amperemeter, um den 
Kurzschlussstrom zu messen.
Stellen Sie die Versorgungsspannung auf Null und starten Sie den Stromerzeuger. Erhöhen 
Sie die Spannung langsam, um Strom durch die Erregerfeldwicklung zu leiten. Mit 
zunehmendem Erregerstrom steigt auch der Statorstrom im Kurzschlussglied. Dieser 
Statorausgangsstrom muss überwacht werden und darf 80 % des Nennausgangsstroms des 
Generators nicht überschreiten.

Nach jeweils 30 Minuten dieser Übung: Stoppen Sie den Generator und schalten Sie die 
separate Erregerversorgung aus, messen und zeichnen Sie die IR-Werte der Statorwicklung 
auf und zeichnen Sie die Ergebnisse auf. Das resultierende Diagramm sollte mit dem 
klassisch geformten Diagramm verglichen werden. Dieser Trocknungsvorgang ist 
abgeschlossen, wenn die im Abschnitt „Typische Trocknungskurve“ aufgeführten Parameter 
erfüllt sind.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.
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If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

Die Abbildung zeigt eine typische Kurve für eine Maschine, die viel Feuchtigkeit 
aufgenommen hat. Die Kurve zeigt einen vorübergehenden Anstieg des Widerstands, einen 
Abfall und dann einen allmählichen Anstieg bis zu einem stabilen Zustand. Punkt „A“, der 
stationäre Zustand, muss größer als 1,0 MΩ sein (Wenn die Wicklungen nur leicht feucht 
sind, erscheint der gepunktete Teil der Kurve möglicherweise nicht).

Als allgemeine Orientierung können Sie davon ausgehen, dass die typische Zeit bis zum 
Erreichen von Punkt „A“ bei einem LV 6-Generator etwa 3 Stunden beträgt.
Die Trocknung sollte nach Erreichen von Punkt „A“ für mindestens eine Stunde fortgesetzt 
werden.

Es ist zu beachten, dass mit zunehmender Wicklungstemperatur die Werte des 
Isolationswiderstands erheblich sinken können. Daher können die Richtwerte für den 
Isolationswiderstand nur bei Wicklungstemperaturen von ca. 20 °C ermittelt werden.
Nach dem Trocknen sollten die Isolationswiderstände erneut überprüft werden, um 
sicherzustellen, dass die oben genannten Mindestwiderstände erreicht werden. 

Bei erneuten Tests wird empfohlen, den Isolationswiderstand des Hauptstators wie folgt zu 
überprüfen:
-Trennen Sie die Neutralleiter.
Erden Sie V- und W-Phase und Megger-U-Phase mit Erde. Erden Sie U- und W-Phase und 
Megger-V-Phase mit Erde. 
Erden Sie U- und V-Phase und Megger-W-Phase mit Erde.

Sobald der Isolationswiderstand auf einen akzeptablen Mindestwert von 10 MΩ angestiegen 
ist, kann die Stromversorgung entfernt und die Erregerfeldleitungen „X“ und „XX“ wieder an 
ihre Klemmen am AVR angeschlossen werden.
Bauen Sie das Aggregat wieder zusammen, ersetzen Sie alle Abdeckungen und nehmen Sie 
es gegebenenfalls erneut in Betrieb.
Wenn das Gerät nicht sofort in Betrieb genommen werden soll, stellen Sie sicher, dass die 
Antikondensationsheizungen mit Strom versorgt werden, und testen Sie den Generator vor 
dem Betrieb erneut.

Typische Austrocknungskurve
Unabhängig davon, welche Methode zum Trocknen des Generators verwendet wird, sollte 
der Widerstand jede halbe Stunde gemessen und eine Kurve wie gezeigt aufgezeichnet 
werden. (Abb. 9)



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.
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8.2 LAGER

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

Wird der Mindestwert von 1,0 MΩ nicht erreicht, muss die Trocknung fortgesetzt und 
der Test wiederholt werden.
Wenn der Mindestwert von 1,0 MΩ für alle Komponenten nicht erreicht werden kann, ist 
eine Neuwicklung oder Überholung des Generators erforderlich.
Der Generator darf erst in Betrieb genommen werden, wenn der Mindestwert von 1,0 
MΩ für alle Komponenten erreicht ist.

Alle Lager werden ab Werk mit Kluber Asonic GHY 72-Fett vorgefüllt geliefert. Mischen 
Sie Kluber Asonic GHY 72 nicht mit Fett anderer Spezifikation. Das Mischen von Fett 
unterschiedlicher Spezifikation verkürzt die Lagerlebensdauer. Die Spezifikation für Kluber 
Asonic FHY 72 ist auf Anfrage ab Werk erhältlich. Lebensdauergedichtete Lager sind mit 
integrierten Dichtungen ausgestattet und nicht nachschmierbar.

Es wird empfohlen, dass der Benutzer den Lagerzustand mithilfe von Überwachungsgeräten 
überprüft, um den Zustand der Lager festzustellen. Die „beste Vorgehensweise“ besteht 
darin, die ersten Messwerte als Grundlage zu nehmen und die Peilungen regelmäßig zu 
überwachen, um einen sich verschlechternden Trend zu erkennen. Dann ist es möglich, 
einen Lagerwechsel zu einem geeigneten Wartungsintervall für den Stromerzeuger oder 
Motor zu planen.

Die Generatoren sind so konzipiert, dass sie den Vibrationen standhalten, die bei 
Stromerzeugern auftreten, die den Anforderungen von ISO 8528-9 und BS5000-3 
entsprechen. (Wobei ISO 8528 als Breitbandmessung verstanden wird und BS5000 sich auf 
die vorherrschende Frequenz aller Vibrationen am Stromerzeuger bezieht.)

GESUNDHEITSÜBERWACHUNG DER LAGER

VIBRATION

Die Lebensdauer eines Lagers im Betrieb hängt von den Arbeitsbedingungen und der 
Umgebung ab.

Starke Vibrationen des Motors oder eine Fehlausrichtung des Satzes belasten das Lager 
und verkürzen seine Lebensdauer. Wenn die Vibrationsgrenzwerte gemäß BS 5000-3 und 
ISO 8528-9 überschritten werden, verringert sich die Lagerlebensdauer. Siehe „Vibration“ 
weiter unten.

Lange Stillstandszeiten in einer Umgebung, in der der Generator Vibrationen ausgesetzt ist, 
können zu falschen Brinneling-Effekten führen, die zu Rissen auf der Kugel und Rillen auf 
den Laufringen führen, was zu einem vorzeitigen Ausfall führt.

Sehr feuchte oder nasse Bedingungen können das Fett emulgieren, was zu Korrosion und 
Verschleiß des Fetts führt und zu einem vorzeitigen Ausfall der Lager führt.
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Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)
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Definition von BSS000-3
Generatoren müssen in der Lage sein, kontinuierlich linearen Schwingungen mit Amplituden 
von 0,25 mm zwischen 5 Hz und Geschwindigkeiten von 9,0 mm/s standzuhalten. Zwischen 8 
Hz und 200 Hz, gemessen an einer beliebigen Stelle direkt am Korpus oder Hauptrahmen der 
Maschine. Diese Grenzwerte beziehen sich nur auf die vorherrschende Schwingungsfrequenz 
einer komplexen Wellenform.
Definition von ISO 8528-9
ISO 8528-9 bezieht sich auf ein breites Frequenzband, das Breitband soll zwischen 2 Hertz 
und 300 Hertz liegen. Die folgende Tabelle ist ein Beispiel aus ISO 8528-9 (Wert 1). In dieser 
vereinfachten Tabelle sind die Vibrationsgrenzen nach kVA-Bereich und Drehzahl für einen 
akzeptablen Betrieb des Aggregats aufgeführt.

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

Wenn die Vibrationspegel des Stromerzeugers nicht innerhalb der oben genannten Parameter 
liegen. 
1. Wenden Sie sich an den Hersteller des Aggregats. Der Aggregatebauer sollte sich mit der 
Konstruktion des Aggregats befassen, um die Vibrationspegel so weit wie möglich zu 
reduzieren.
2. Besprechen Sie die Auswirkungen der Nichteinhaltung der oben genannten Werte auf die 
Lebenserwartung von Lagern und Generatoren. Auf Wunsch oder wenn es für notwendig 
erachtet wird, wird Newage mit dem Generatorhersteller zusammenarbeiten, um eine 
zufriedenstellende Lösung zu finden.

ERWARTUNG DER „SERVICELIFE“-ERWARTUNG
Lagerhersteller sind sich bewusst, dass die „Lebensdauer“ ihrer Lager von vielen Faktoren 
abhängt, auf die sie keinen Einfluss haben, und können daher keine Angaben zur 
„Lebensdauer“ machen. Obwohl die „Lebensdauer“ nicht garantiert werden kann, kann sie 
durch Beachtung der Konstruktion des Stromerzeugers maximiert werden. Ein Verständnis 
der Aggregateanwendung hilft dem Benutzer auch dabei, die Lebensdauer der Lager zu 
maximieren. Besonderes Augenmerk sollte auf die Ausrichtung, die Reduzierung von 
Vibrationen, den Umweltschutz sowie auf Wartungs- und Überwachungsverfahren gelegt 
werden.

Das Überschreiten einer der oben genannten Spezifikationen wirkt sich nachteilig 
auf die Lebensdauer des Lagers aus. Dadurch erlischt die Generatorgarantie. 
Wenn Sie Zweifel haben, wenden Sie sich an Newage International Limited.

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-
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Das Entfernen von Filterelementen ermöglicht den Zugriff auf spannungsführende 
Teile. Entfernen Sie Elemente nur, wenn der Generator außer Betrieb ist.  

8.3.1 REINIGUNGSVERFAHREN

Entfernen Sie die Filterelemente aus den Filterrahmen. Tauchen Sie das Element in ein 
geeignetes Entfettungsmittel, bis es sauber ist.
Als alternatives Verfahren kann ein Hochdruck-Wasserschlauch mit einer „bei“-Düse 
verwendet werden. Streichen Sie den Wasserstrahl von der sauberen Seite (der feinmaschigen 
Seite des Elements) hin und her über das Element und halten Sie dabei die Düse fest gegen 
das Element Abhängig von der Art der Verschmutzung kann kaltes Wasser ausreichend sein, 
heißes Wasser ist jedoch vorzuziehen.
Das Element kann auf Sauberkeit überprüft werden, indem man durch den Filter in Richtung 
Licht schaut.

Bei grober Sauberkeit sind keine trüben Stellen zu erkennen. Trocknen Sie die Elemente 
gründlich ab, bevor Sie versuchen, den Ladevorgang durchzuführen.

Wir geben keine Angaben zur Lebenserwartung von Lagern an, sondern schlagen praktikable 
Austauschintervalle vor, die auf der L 10-Lebensdauer des Lagers, des Fetts und den 
Empfehlungen der Lager- und Fetthersteller basieren. Für allgemeine Anwendungen können 
unter der Voraussetzung, dass die Vibrationspegel die in ISO8528-9* und BS5000-3* 
angegebenen Werte nicht überschreiten und die Umgebungstemperatur 50 °C nicht 
überschreitet, die folgenden Näherungswerte angewendet werden, wenn * (siehe Abschnitt auf 
Vibration)

Lebenslang abgedichtete Lager: Ungefähr 30.000 Stunden.
Nachschmierbare Lager: Ungefähr 40.000 Stunden.

Dies setzt voraus, dass die ordnungsgemäße Wartung durchgeführt wird und in allen Lagern 
ausschließlich Kluber Asonic GHY 72-Fett (oder ein gleichwertiges Fett) verwendet wird. Es ist 
wichtig zu beachten, dass die Lager im Einsatz sind. Kann unter guten Betriebsbedingungen 
über den gespeicherten Austauschzeitraum hinaus weiterlaufen. Es sollte auch beachtet 
werden, dass das Risiko eines Lagerausfalls mit der Zeit zunimmt.

8.3 ALR-FILTER
Als Ergänzung zur Standardausführung werden Luftfilter zur Entfernung von luftgetragenem 
Feinstaub (Dus) angeboten. Die darauf befindlichen Filter müssen zusammen mit dem Generator 
bestellt werden. Luftfilter müssen mit Öl gefüllt werden, bevor das Aggregat in Betrieb 
genommen wird (siehe 8.3.2). Die Häufigkeit von ! Die Wartung des Filters hängt von der 
Schwere der Standortbedingungen ab. Eine regelmäßige Inspektion der Elemente ist 
erforderlich, um festzustellen, wann eine Reinigung erforderlich ist.

GEFAHR



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.
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8.3.2 LUFTFILTER AUFLADEN (LADEN)

8.4 FEHLERSUCHE

8.4.1 MX341 AVR, FEHLERSUCHE

8.5 Separates Anregungstestverfahren

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Das Aufladen erfolgt am besten durch vollständiges Eintauchen des Trockenelements in ein 
Tauchbecken mit „Filterko-te Typ k“ oder handelsüblichem Schmieröl SAE 20/50. Öle mit 
höherer oder niedrigerer Viskosität werden nicht empfohlen.

Lassen Sie die Elemente vollständig entleeren, bevor Sie sie wieder in die Rahmen 
einsetzen und in Betrieb nehmen.

An den WH-Generator können zwei Arten von AVR angeschlossen werden. Den Typ des 
eingebauten AVR finden Sie auf dem Typenschild des Generators.

Die Generatorwicklungen, die Diodenbaugruppe und der AVR können anhand der 
entsprechenden folgenden Abschnitte überprüft werden.

Bevor Sie mit der Fehlersuche beginnen, prüfen Sie die gesamte 
Verkabelung auf defekte oder lose Verbindungen.

WICHTIG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.
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8.5.1 GENERATORWICKLUNGEN, ROTIERENDE DIODEN & 
PERMANENTMAGNETGENERATOR (PMG)

Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

Überprüfung der Generatorwicklungen und rotierenden Dioden. Dieses Verfahren wird 
durchgeführt, wenn die Leitungen C. Versorgung der Leitungen X und XX.
Starten Sie das Gerät und lassen Sie es mit Nenngeschwindigkeit laufen. Messen Sie die 
Spannungen an den Hauptausgangsklemmen U, V und W. Wenn die Spannungen 
ausgeglichen sind und innerhalb von +/-10 % der Generatornennspannung liegen, siehe 
7.5.1.1. Überprüfen Sie die Spannungen an den AVR-Klemmen 6, 7 und 8. Diese sollten 
ausgeglichen sein und zwischen 170 und 250 Volt liegen. Wenn die Spannungen an den 
Hauptklemmen ausgeglichen sind, die Spannungen an 6, 7 und 8 jedoch unsymmetrisch 
sind, prüfen Sie den Durchgang der Leitungen 6, 7 und 8. Bei unsymmetrischen 
Spannungen siehe 7.5.1.2.

8.5.1.1 SYMMETRISCHE HAUPTANSCHLUSSSPANNUNGEN

Wenn alle Spannungen an den Hauptklemmen innerhalb von 1 % ausgeglichen sind, kann 
davon ausgegangen werden, dass alle Erregerwicklungen, Hauptwicklungen und 
Hauptrotationsdioden in Ordnung sind und der Fehler im AVR oder der 
Transformatorsteuerung liegt. Informationen zum Testverfahren finden Sie in Abschnitt 7.3.2.
Wenn die Spannungen ausgeglichen, aber niedrig sind, liegt ein Fehler in den 
Haupterregerwicklungen oder der rotierenden Diodenbaugruppe vor. Gehen Sie zur 
Identität wie folgt vor:

Gleichrichterdioden
Die Dioden an der Hauptgleichrichterbaugruppe können mit einem Multimeter überprüft 
werden. Die an jede Diode angeschlossenen flexiblen Leitungen sollten am Anschlussende 
abgeklemmt und der Vorwärts- und Rückwärtswiderstand überprüft werden. Eine intakte 
Diode zeigt einen sehr hohen Widerstand (Unendlichkeit) in Rückwärtsrichtung und einen 
niedrigen Widerstand in Vorwärtsrichtung an Eine defekte Diode führt mit dem 
Testmessgerät auf der 10.000-Ohm-Skala zu einer vollständigen Auslenkung in beide 
Richtungen oder zu einer Unendlichkeitsanzeige in beide Richtungen. Bei einem 
elektronischen Digitalmessgerät zeigt eine intakte Diode einen niedrigen Wert an.

WICHTIG! Die angegebenen Widerstände gelten für eine Standardwicklung. Bei Generatoren 
mit anderen als den angegebenen Wicklungen oder Spannungen wenden Sie sich für 
Einzelheiten an das Werk. Stellen Sie sicher, dass alle getrennten Leitungen isoliert und frei von 
Erde sind. Die Drehzahleinstellung führt zu einem proportionalen Fehler im Spannungsausgang.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 
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Austausch defekter Dioden
Die Gleichrichterbaugruppe ist in zwei Platten aufgeteilt, die positive und die negative, und der 
Hauptrotor ist über diese Platten verbunden. Jede Platte trägt 3 Dioden, die negative Platte 
trägt negativ vorgespannte Dioden und die positive Platte trägt positiv vorgespannte Dioden. 
Es muss darauf geachtet werden, dass die Dioden mit der richtigen Polarität auf der jeweiligen 
Platte angebracht sind. Beim Anbringen der Dioden an den Platten müssen diese fest genug 
sein, um einen guten mechanischen und elektrischen Kontakt zu gewährleisten, dürfen aber 
nicht zu fest angezogen werden. Das empfohlene Anzugsdrehmoment beträgt 4,06–4,74 Nm 
(36–42 Ib in).

Überspannungsschutz
Der Überspannungsschutz ist ein Metalloxid-Varistor, der über die beiden Gleichrichterplatten 
geschaltet ist, um zu verhindern, dass hohe transiente Sperrspannungen in der Feldwicklung 
die Dioden beschädigen. Dieses Gerät ist nicht polarisiert und zeigt mit einem gewöhnlichen 
Widerstandsmessgerät nahezu unbegrenzt einen Messwert in beide Richtungen an. Wenn es 
defekt ist, wird dies durch Inspektion sichtbar, da es normalerweise nicht zu einem 
Kurzschluss kommt und Anzeichen von Zerfall aufweist. Bei Defekt austauschen.

Wenn nach Feststellung und Behebung eines Fehlers an der Gleichrichterbaugruppe die 
Leistung bei separater Erregung immer noch niedrig ist, sollten die Widerstände des 
Hauptrotors, des Erregerstators und der Erregerrotorwicklung überprüft werden (siehe 
Widerstandsdiagramme), da der Fehler vorliegen muss in einer dieser Wicklungen. Der 
Erregerstatorwiderstand wird an den Leitungen X und XX gemessen. Der Erregerrotor ist 
conne. Die Haupterregerwicklung ist an sechs Bolzen befestigt, die auch die 
Anschlussklemmen der Dioden tragen. Die Hauptrotorwicklung ist über die beiden 
Gleichrichterplatten angeschlossen. Vor der Messung müssen die entsprechenden Leitungen 
abgeklemmt werden.

8.5.1.2 UNSYMMETRISCHE HAUPTANSCHLUSSSPANNUNGEN

Wenn die Spannungen unausgeglichen sind, weist dies auf einen Fehler in der 
Hauptstatorwicklung oder den Hauptkabeln zum Leistungsschalter hin. HINWEIS: Fehler an 
der Statorwicklung oder an den Kabeln können bei Erregung ebenfalls zu einem spürbaren 
Lastanstieg am Motor führen. Trennen Sie die Hauptkabel und trennen Sie die 
Wicklungsleitungen U1-U2, (U5-U6), V1-V2, (V5-V6), W1-W2, (W5-W6), um jeden 
Wicklungsabschnitt zu isolieren. Hinweis: Die Leitungen mit den Nummern 5 und 6 gelten nur 
für 12-Draht-Wicklungen.
Die Widerstandswerte jedes Abschnitts sollten ausgeglichen sein und innerhalb von +/- 10 % 
vom Wert abweichen.
Messen Sie den Isolationswiderstand zwischen den Abschnitten und jeden Abschnitt zur Erde.
Unsymmetrische oder falsche Wicklungswiderstände und/oder niedrige Isolationswiderstände 
zur Erde weisen darauf hin, dass eine Neuwicklung des Stators erforderlich sein wird. Siehe 
Unterabschnitt 8.5.3 zum Ausbau und Austausch von Komponentenbaugruppen.



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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8.5.2 AVR FUNKTIONSTEST

8.5.3 AUSBAU UND AUSTAUSCH VON KOMPONENTENBAUGRUPPEN

8.5.3.1 ANTI-KONDENSATIONSHEIZUNGEN

Die externe Netzstromversorgung, die zur Stromversorgung der 
Antikondensationsheizung verwendet wird, muss ausgeschaltet und sicher isoliert 
werden, bevor Arbeiten in der Nähe der Heizung durchgeführt oder die Halterung am 
B-Ende, an der die Antikondensationsheizung montiert ist, entfernt werden. Stellen Sie 
sicher, dass der Motor gesperrt ist, bevor Sie am Generator arbeiten.

8.5.3.2 AUSBAU DER LAGER

Removal of the bearing may be effected either after the rotor assembly has been removed or 
more simply by removal of endbracket (s).

Be sure to note the location of all components during removal to assist during the assembly 
process.

BEARING REPLACEMENT

Environment

Every effort must be made to establish a clean area around the generator when removing and 
replacing bearings. Contamination is a major cause of bearing failures.

Equipment

Suitable cleaning solvent
Bearing puller, two or three leg
Thin protective gloves
Lint free cleaning cloth
Induction heater.

Preparation

Remove the lubrication pipework if !tted .

Position the rotor so that the full pole face of the main rotor is
at the bottom of the stator bore.
Remove the end bracket, see 7.5.3.4 for procedure.

NOTES:
• It is not necessary to remove the rotor.
• Ensure that the bearing contact surface shows no sign of wear or corrosion prior to !tting the 
bearing.
• Never re!t used bearings, Wave washer or 'O' rings.
• Never re!t used bearings, grease "inger, wave washer or 'O' rings.
• Only the outer race should be used to transmit load during assembly (NEVER use the inner 
race).

REMOVAL OF REGREASABLE BEARINGS

The bearings are a press !t on the shaft and can be removed with standard tooling , i.e. 2 or 3 
legged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:

1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. Non drive end remove wave washer and circlip (single bearing only).
4. Remove bearing cartridge housing complete with bearing (and grease f linger if !tted).
5. Remove bearing form cartridge.
6. Discard the old bearing 'O' rings and wave washer where !tted.

The bearing cap(s) and cartridge(s) must be thoroughly "ushed out with clean solvent and-
checked for wear or damage, before re-assembly. Damaged components should be replaced 
before re!tting the bearing.

ASSEMBLY OF REASABLE BEARINGS

NOTE: Gloves must be worn at all tines when handling the bearings, grease and solvent.

1. Wipe clean the a ssembly surface, using cleaning solvent on lint free cloth.
2. Wipe clean: Bearing Cartridge. Wave Washer, Bearing Cap, greas "inger, all re-lubrication 
pipes and !ttings (internal and external), Visually inspect all components after cleaning, for 
contamination.
3. Place all components on the clean assembly surface. Do not use an air line to blow off 
excess "uid .
4. Thoroughly clean the external surface of the grease gun nozzle using lint free cloth.

Bearing preparation

1. Remove the veering from its packaging.
2. Wipe off the preservative oil from the surface of the inner and outer rings using lint free cloth 
only.
3. Place the bearing on the clean assembly surface, with the bearing designation marking 
facing down.

Bearing Assembly (Lubrication, see TABLE 17)

Cartridge:
1. Apply the speci!ed cartridge grease !ll quantity to the back face of the bearing housing.
2. Apply a small amount of grease to the grooved sealing surface in the bearing housing.
3. Apply anti-fretting lubricant (MP14002-Kluber Altemp Q NB 50) to the beating housing 
circumference. Apply paste in a thin coherent layer by use of a lint free cloth (DO NOT rub in) 
(use clean protective gloves).
4. Non-drive end !t new 'O' Rings into the 'O' Ring grooves in the bearing housing circumfe-
rence.

Bearing

1. Apply half the speci!ed bearing grease !ll quantity (see table 16) to the upper face of the 
bearing (opposite side to the bearing designation markings).
2. Thumb the applied grease into the bearing, ensuring good penetration into the raceways/-
balls (use clean protective gloves).

Assemble Bearing into Cartridge

1. Heat the bearing cartridge to 25°C above ambient with an induction heater (Do not exceed 
100°C)
2. With greased face of the bearing facing the cartridge bore, assemble the bearing into the 
bearing housing. Ensure the bearing outer race contacts the location shoulder.

Assemble Bearing onto Shaft

Bearing Cartridge
1. Heat the Bearing and Cartridge assembly to ao·c above ambient with an induction heater. 
(use induction heater,no other heat source is suitable)
2. Slide the Bearing and Cartridge assembly to over the shaft, pushing it !rmly against the 
bearing seating shoulder.
3. Rotate the assembly (including inner race) 45°C in either direction, to provide correct align-
ment. The bearing must be held !rmly in place until I s cool enough to positively locate.
NOTE: Ensure cartridge is at ambient temperature before assembling bracket.

Cap/ Flinger:

Apply the speci!ed cap grease !ll quantity to the I nside face of the cap (see table 16).

1. Fill the grease exhaust slot with grease.
2. Apply a small amount of grease to the grooved sealing surface in the cap.
3. Fit circlip. (single bearing only).
4. Heat "inger to 12o·c an place on shaft up to the bearing inner race. Hold !rmly until positi-
vely located.
5. Place wave washer in cap, !t cap to bearing cartridge.

REMOVAL OF SEALED FORLIFE BEARINGS
With Bearing Cartridge

The bearings are a press !t on the shaft and can be removed with standard tooling, i.e. 2 or 3 
egged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:
1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. At the end, remove wave washer and circlip (single bearing only).

Mit diesem Verfahren können alle Arten von AVRs getestet werden:
1. Entfernen Sie die Erregerfeldleitungen X und XX (F1 und F2) von den AVR-Klemmen X und XX 
(F1 und F2). 
2. Schließen Sie eine 60-W-240-V-Haushaltslampe an die AVR-Klemmen X und xx (f1 und f2) an.
3. Stellen Sie das AVR VOL TS-Steuerpotentiometer ganz im Uhrzeigersinn ein.
4. Schließen Sie eine 12-V-Gleichstromversorgung mit 1,0 A an die Erregerfeldleitungen X und 
XX (F1 und F2) an, wobei X (F1) an Pluspol liegt.
5. Starten Sie den Stromerzeuger und lassen Sie ihn mit Nenndrehzahl laufen.
6. Überprüfen Sie, ob die Ausgangsspannung des Generators innerhalb von +/- 10 % der 
Nennspannung liegt.
Die Lampe sollte etwa 8 Sekunden lang leuchten und sich dann ausschalten. Lässt sich das 
Gerät nicht ausschalten, weist dies auf eine fehlerhafte Schutzschaltung hin und der AVR sollte 
ausgetauscht werden. Durch Drehen des „VOLTS“-Steuerpotentiometers ganz gegen den 
Uhrzeigersinn sollte die Lampe bei allen AVR-Typen ausgeschaltet werden.
Sollte die Lampe nicht leuchten, ist der AVR defekt und sollte ersetzt werden.

Die Generatoren in diesem Handbuch werden mit einer von zwei verschiedenen 
Lageranordnungen getestet. Bei einem Zweilager-Generator kann es zwei 
unterschiedliche Anordnungen geben.

Es werden durchgehend metrische Gewinde verwendet

Nach diesem Test drehen Sie das VOLTS-Steuerpotentiometer vollständig gegen den 
Uhrzeigersinn.

WICHTIG

Beim Anheben von Einlagergeneratoren muss darauf geachtet werden, dass der 
Generatorrahmen in der horizontalen Ebene gehalten wird. Der Rotor kann sich im 
Rahmen frei bewegen und kann herausrutschen, wenn er nicht richtig angehoben wird. 
Falsches Heben kann zu schweren Verletzungen des Personals führen.

WICHTIG

WICHTIG
Positionieren Sie den Hauptrotor so, dass sich die volle Polfläche des 
Hauptrotorkerns unten befindet. Entfernen Sie PMG aus der Statorbohrung, falls 
vorhanden.

ACHT
UNG



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

8.5.2 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Remove exciter !eld leads X & XX (F1 &F2) from the AVR terminals X & XX (F1 &F2).
2. Connect a 60W 240V household lamp to AVR terminals X & xx (f1 &f2).
3. Set the AVR VOL TS control potentiometer fully clockwise.
4. Connect a 12V, 1.0A DC supply to the exciter !eld leads X & XX (F1 &F2) with X (F1 )to the 
positive.
5. Start the generating set and run at rated speed.
6. Check that the generator output voltage is within +/- 10% of rated voltage.

The lamp should glow for approximately 8 seconds and then turn off. Failure to turn off indica-
tes faulty protection circuit and the AVR should be replaced. Turning the "VOLTS"control
potentiometer ful ly anti-clockwise should turn off the lamp with all AVR types.

Should the lamp fail to light the AVR is faulty and should be replaced.

IMPORTANT!  After this test turn VOLTS control potentiometer fully anti-clockwise.

8.5.3 REMOVAL AND REPLACEMENT OFCOMPONENT ASSEMBLIES

METRIC THREADS ARE USED THROUGHOUT

CAUTION! When lifting single bearing generators, care is needed to ensure the generator
  frame is kept in the horizontal plane. The rotor is free to move in the frame and   
  can slide out if not correctly lifted. Incorrect lifting can cause serious injury to   
  personnel.

8.5.3.1 ANTI-CONENSATION HEATERS

Danger! The external mains electricity supply used to power the anti-condensation heater  
  must be switched off and safely isolated before attempting any work adjacent to  
  the heater, or removal of the non drive end bracket on which the anticon heater is  
  mounted. Ensure that the engine is inhibited prior to work in generator.

8.5.3.2 REMOVAL OF BEARINGS

IMPORTANT!  Position the main rotor so that a full pole face of the main rotor core is at   
   the bottom Remove PMG of the stator bore if !tted.

The generators in this manual will be !tted with one of two different bearing arrangements. 
There may be two different arrangements on a two-bearing generator.
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1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. Non drive end remove wave washer and circlip (single bearing only).
4. Remove bearing cartridge housing complete with bearing (and grease f linger if !tted).
5. Remove bearing form cartridge.
6. Discard the old bearing 'O' rings and wave washer where !tted.

The bearing cap(s) and cartridge(s) must be thoroughly "ushed out with clean solvent and-
checked for wear or damage, before re-assembly. Damaged components should be replaced 
before re!tting the bearing.

ASSEMBLY OF REASABLE BEARINGS

NOTE: Gloves must be worn at all tines when handling the bearings, grease and solvent.

1. Wipe clean the a ssembly surface, using cleaning solvent on lint free cloth.
2. Wipe clean: Bearing Cartridge. Wave Washer, Bearing Cap, greas "inger, all re-lubrication 
pipes and !ttings (internal and external), Visually inspect all components after cleaning, for 
contamination.
3. Place all components on the clean assembly surface. Do not use an air line to blow off 
excess "uid .
4. Thoroughly clean the external surface of the grease gun nozzle using lint free cloth.

Bearing preparation

1. Remove the veering from its packaging.
2. Wipe off the preservative oil from the surface of the inner and outer rings using lint free cloth 
only.
3. Place the bearing on the clean assembly surface, with the bearing designation marking 
facing down.

Bearing Assembly (Lubrication, see TABLE 17)

Cartridge:
1. Apply the speci!ed cartridge grease !ll quantity to the back face of the bearing housing.
2. Apply a small amount of grease to the grooved sealing surface in the bearing housing.
3. Apply anti-fretting lubricant (MP14002-Kluber Altemp Q NB 50) to the beating housing 
circumference. Apply paste in a thin coherent layer by use of a lint free cloth (DO NOT rub in) 
(use clean protective gloves).
4. Non-drive end !t new 'O' Rings into the 'O' Ring grooves in the bearing housing circumfe-
rence.

Bearing

1. Apply half the speci!ed bearing grease !ll quantity (see table 16) to the upper face of the 
bearing (opposite side to the bearing designation markings).
2. Thumb the applied grease into the bearing, ensuring good penetration into the raceways/-
balls (use clean protective gloves).

Assemble Bearing into Cartridge

1. Heat the bearing cartridge to 25°C above ambient with an induction heater (Do not exceed 
100°C)
2. With greased face of the bearing facing the cartridge bore, assemble the bearing into the 
bearing housing. Ensure the bearing outer race contacts the location shoulder.

Assemble Bearing onto Shaft

Bearing Cartridge
1. Heat the Bearing and Cartridge assembly to ao·c above ambient with an induction heater. 
(use induction heater,no other heat source is suitable)
2. Slide the Bearing and Cartridge assembly to over the shaft, pushing it !rmly against the 
bearing seating shoulder.
3. Rotate the assembly (including inner race) 45°C in either direction, to provide correct align-
ment. The bearing must be held !rmly in place until I s cool enough to positively locate.
NOTE: Ensure cartridge is at ambient temperature before assembling bracket.

Cap/ Flinger:

Apply the speci!ed cap grease !ll quantity to the I nside face of the cap (see table 16).

1. Fill the grease exhaust slot with grease.
2. Apply a small amount of grease to the grooved sealing surface in the cap.
3. Fit circlip. (single bearing only).
4. Heat "inger to 12o·c an place on shaft up to the bearing inner race. Hold !rmly until positi-
vely located.
5. Place wave washer in cap, !t cap to bearing cartridge.

REMOVAL OF SEALED FORLIFE BEARINGS
With Bearing Cartridge

The bearings are a press !t on the shaft and can be removed with standard tooling, i.e. 2 or 3 
egged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:
1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. At the end, remove wave washer and circlip (single bearing only).

Der Ausbau des Lagers kann entweder nach Ausbau der Rotorbaugruppe oder einfacher 
durch Ausbau der Endhalterung(en) erfolgen. Notieren Sie sich beim Ausbau unbedingt die 
Position aller Komponenten, um den Montagevorgang zu erleichtern.

LAGERAUSTAUSCH
Umfeld
Es müssen alle Anstrengungen unternommen werden, um beim Ausbau und Austausch 
von Lagern einen sauberen Bereich um den Generator herum zu schaffen. 
Verunreinigungen sind eine der Hauptursachen für Lagerausfälle.

Ausrüstung
Geeignetes Reinigungslösungsmittel. Lagerabzieher, zwei- oder dreisträngig. Dünne 
Schutzhandschuhe. Fusselfreies Reinigungstuch. Induktionsheizgerät.

Vorbereitung
Entfernen Sie die Schmierleitungen, falls vorhanden.
Positionieren Sie den Rotor so, dass sich die gesamte Polfläche des Hauptrotors am 
Boden der Statorbohrung befindet.
Entfernen Sie die Endhalterung, siehe 7.5.3.4 für die Vorgehensweise.

ANMERKUNGEN:
• Ein Ausbau des Rotors ist nicht erforderlich.
• Stellen Sie vor dem Einbau des Lagers sicher, dass die Lagerkontaktfläche keine 
Anzeichen von Verschleiß oder Korrosion aufweist.
• Niemals gebrauchte Lager, Wellenscheiben oder O-Ringe wiederverwenden.
• Niemals gebrauchte Lager, Fettringe, Wellenscheiben oder O-Ringe wiederverwenden.
• Bei der Montage sollte nur der Außenring zur Lastübertragung verwendet werden 
(NIEMALS der Innenring verwenden).

AUSBAU NACHSCHMIERBARER LAGER
Die Lager werden auf die Welle gepresst und können mit Standardwerkzeugen, d. h. zwei- 
oder dreibeinigen manuellen oder hydraulischen Lagerabziehern, entfernt werden.
Zum Ausbau der Lager gehen Sie wie folgt vor:



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

8.5.2 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Remove exciter !eld leads X & XX (F1 &F2) from the AVR terminals X & XX (F1 &F2).
2. Connect a 60W 240V household lamp to AVR terminals X & xx (f1 &f2).
3. Set the AVR VOL TS control potentiometer fully clockwise.
4. Connect a 12V, 1.0A DC supply to the exciter !eld leads X & XX (F1 &F2) with X (F1 )to the 
positive.
5. Start the generating set and run at rated speed.
6. Check that the generator output voltage is within +/- 10% of rated voltage.

The lamp should glow for approximately 8 seconds and then turn off. Failure to turn off indica-
tes faulty protection circuit and the AVR should be replaced. Turning the "VOLTS"control
potentiometer ful ly anti-clockwise should turn off the lamp with all AVR types.

Should the lamp fail to light the AVR is faulty and should be replaced.

IMPORTANT!  After this test turn VOLTS control potentiometer fully anti-clockwise.

8.5.3 REMOVAL AND REPLACEMENT OFCOMPONENT ASSEMBLIES

METRIC THREADS ARE USED THROUGHOUT

CAUTION! When lifting single bearing generators, care is needed to ensure the generator
  frame is kept in the horizontal plane. The rotor is free to move in the frame and   
  can slide out if not correctly lifted. Incorrect lifting can cause serious injury to   
  personnel.

8.5.3.1 ANTI-CONENSATION HEATERS

Danger! The external mains electricity supply used to power the anti-condensation heater  
  must be switched off and safely isolated before attempting any work adjacent to  
  the heater, or removal of the non drive end bracket on which the anticon heater is  
  mounted. Ensure that the engine is inhibited prior to work in generator.

8.5.3.2 REMOVAL OF BEARINGS

IMPORTANT!  Position the main rotor so that a full pole face of the main rotor core is at   
   the bottom Remove PMG of the stator bore if !tted.

The generators in this manual will be !tted with one of two different bearing arrangements. 
There may be two different arrangements on a two-bearing generator.

Removal of the bearing may be effected either after the rotor assembly has been removed or 
more simply by removal of endbracket (s).

Be sure to note the location of all components during removal to assist during the assembly 
process.

BEARING REPLACEMENT

Environment

Every effort must be made to establish a clean area around the generator when removing and 
replacing bearings. Contamination is a major cause of bearing failures.

Equipment

Suitable cleaning solvent
Bearing puller, two or three leg
Thin protective gloves
Lint free cleaning cloth
Induction heater.

Preparation

Remove the lubrication pipework if !tted .

Position the rotor so that the full pole face of the main rotor is
at the bottom of the stator bore.
Remove the end bracket, see 7.5.3.4 for procedure.

NOTES:
• It is not necessary to remove the rotor.
• Ensure that the bearing contact surface shows no sign of wear or corrosion prior to !tting the 
bearing.
• Never re!t used bearings, Wave washer or 'O' rings.
• Never re!t used bearings, grease "inger, wave washer or 'O' rings.
• Only the outer race should be used to transmit load during assembly (NEVER use the inner 
race).

REMOVAL OF REGREASABLE BEARINGS

The bearings are a press !t on the shaft and can be removed with standard tooling , i.e. 2 or 3 
legged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:
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1. Apply half the speci!ed bearing grease !ll quantity (see table 16) to the upper face of the 
bearing (opposite side to the bearing designation markings).
2. Thumb the applied grease into the bearing, ensuring good penetration into the raceways/-
balls (use clean protective gloves).

Assemble Bearing into Cartridge

1. Heat the bearing cartridge to 25°C above ambient with an induction heater (Do not exceed 
100°C)
2. With greased face of the bearing facing the cartridge bore, assemble the bearing into the 
bearing housing. Ensure the bearing outer race contacts the location shoulder.

Assemble Bearing onto Shaft

Bearing Cartridge
1. Heat the Bearing and Cartridge assembly to ao·c above ambient with an induction heater. 
(use induction heater,no other heat source is suitable)
2. Slide the Bearing and Cartridge assembly to over the shaft, pushing it !rmly against the 
bearing seating shoulder.
3. Rotate the assembly (including inner race) 45°C in either direction, to provide correct align-
ment. The bearing must be held !rmly in place until I s cool enough to positively locate.
NOTE: Ensure cartridge is at ambient temperature before assembling bracket.

Cap/ Flinger:

Apply the speci!ed cap grease !ll quantity to the I nside face of the cap (see table 16).

1. Fill the grease exhaust slot with grease.
2. Apply a small amount of grease to the grooved sealing surface in the cap.
3. Fit circlip. (single bearing only).
4. Heat "inger to 12o·c an place on shaft up to the bearing inner race. Hold !rmly until positi-
vely located.
5. Place wave washer in cap, !t cap to bearing cartridge.

REMOVAL OF SEALED FORLIFE BEARINGS
With Bearing Cartridge

The bearings are a press !t on the shaft and can be removed with standard tooling, i.e. 2 or 3 
egged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:
1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. At the end, remove wave washer and circlip (single bearing only).

1. Entfernen Sie die 4 Schrauben, mit denen der Lagerdeckel befestigt ist.
2. Kappe entfernen.
3. Entfernen Sie auf der Nicht-Antriebsseite die Wellenscheibe und den Sicherungsring (nur 
Einzellager).
4. Entfernen Sie das Lagergehäuse komplett mit Lager (und Fettfinger, falls vorhanden). 5. 
Lagerformkartusche entfernen.
6. Entsorgen Sie die alten O-Ringe des Lagers und die Wellenscheibe, sofern vorhanden.
Der/die Lagerdeckel und die Kartusche(n) müssen vor dem erneuten Zusammenbau 
gründlich mit sauberem Lösungsmittel ausgewaschen und auf Verschleiß oder 
Beschädigung überprüft werden. Beschädigte Komponenten sollten vor dem erneuten 
Einbau des Lagers ausgetauscht werden.

MONTAGE VON REALISIERBAREN LAGEN
HINWEIS: Beim Umgang mit Lagern, Fett und Lösungsmittel müssen an allen Zinken 
Handschuhe getragen werden.
1. Wischen Sie die Montageoberfläche mit einem Reinigungsmittel und einem fusselfreien 
Tuch ab.
2. Abwischen: Lagerpatrone. Wellenscheibe, Lagerdeckel, Schmiermittel, alle 
Nachschmierleitungen und Anschlüsse (innen und außen). Überprüfen Sie alle Komponenten 
nach der Reinigung visuell auf Verunreinigungen.
3. Legen Sie alle Komponenten auf die saubere Montagefläche. Verwenden Sie keine 
Luftleitung, um überschüssige Flüssigkeit abzublasen.
4. Reinigen Sie die Außenfläche der Fettpressendüse gründlich mit einem fusselfreien Tuch.

Lagervorbereitung
1. Nehmen Sie das Veering aus der Verpackung.
2. Wischen Sie das Konservierungsöl nur mit einem fusselfreien Tuch von der Oberfläche 
der Innen- und Außenringe ab.
3. Legen Sie das Lager mit der Lagerbezeichnung nach unten auf die saubere 
Montagefläche.

Lagerbaugruppe (Schmierung, siehe TABELLE 17)
Patrone:
1. Tragen Sie die angegebene Füllmenge des Kartuschenfetts auf die Rückseite des 
Lagergehäuses auf. 2. Tragen Sie eine kleine Menge Fett auf die gerillte Dichtfläche im 
Lagergehäuse auf. 3. Tragen Sie Antifretting-Schmiermittel (MP14002-Kluber Altemp Q NB 
50) auf den Umfang des Schlaggehäuses auf. Tragen Sie die Paste mit einem fusselfreien 
Tuch in einer dünnen, zusammenhängenden Schicht auf (NICHT verreiben) (saubere 
Schutzhandschuhe verwenden).
4. Setzen Sie auf der Nicht-Antriebsseite neue O-Ringe in die O-Ring-Nuten am Umfang des 
Lagergehäuses ein.

Lager



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.

8.5.2 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Remove exciter !eld leads X & XX (F1 &F2) from the AVR terminals X & XX (F1 &F2).
2. Connect a 60W 240V household lamp to AVR terminals X & xx (f1 &f2).
3. Set the AVR VOL TS control potentiometer fully clockwise.
4. Connect a 12V, 1.0A DC supply to the exciter !eld leads X & XX (F1 &F2) with X (F1 )to the 
positive.
5. Start the generating set and run at rated speed.
6. Check that the generator output voltage is within +/- 10% of rated voltage.

The lamp should glow for approximately 8 seconds and then turn off. Failure to turn off indica-
tes faulty protection circuit and the AVR should be replaced. Turning the "VOLTS"control
potentiometer ful ly anti-clockwise should turn off the lamp with all AVR types.

Should the lamp fail to light the AVR is faulty and should be replaced.

IMPORTANT!  After this test turn VOLTS control potentiometer fully anti-clockwise.

8.5.3 REMOVAL AND REPLACEMENT OFCOMPONENT ASSEMBLIES

METRIC THREADS ARE USED THROUGHOUT

CAUTION! When lifting single bearing generators, care is needed to ensure the generator
  frame is kept in the horizontal plane. The rotor is free to move in the frame and   
  can slide out if not correctly lifted. Incorrect lifting can cause serious injury to   
  personnel.

8.5.3.1 ANTI-CONENSATION HEATERS

Danger! The external mains electricity supply used to power the anti-condensation heater  
  must be switched off and safely isolated before attempting any work adjacent to  
  the heater, or removal of the non drive end bracket on which the anticon heater is  
  mounted. Ensure that the engine is inhibited prior to work in generator.

8.5.3.2 REMOVAL OF BEARINGS

IMPORTANT!  Position the main rotor so that a full pole face of the main rotor core is at   
   the bottom Remove PMG of the stator bore if !tted.

The generators in this manual will be !tted with one of two different bearing arrangements. 
There may be two different arrangements on a two-bearing generator.

Removal of the bearing may be effected either after the rotor assembly has been removed or 
more simply by removal of endbracket (s).

Be sure to note the location of all components during removal to assist during the assembly 
process.

BEARING REPLACEMENT

Environment

Every effort must be made to establish a clean area around the generator when removing and 
replacing bearings. Contamination is a major cause of bearing failures.

Equipment

Suitable cleaning solvent
Bearing puller, two or three leg
Thin protective gloves
Lint free cleaning cloth
Induction heater.

Preparation

Remove the lubrication pipework if !tted .

Position the rotor so that the full pole face of the main rotor is
at the bottom of the stator bore.
Remove the end bracket, see 7.5.3.4 for procedure.

NOTES:
• It is not necessary to remove the rotor.
• Ensure that the bearing contact surface shows no sign of wear or corrosion prior to !tting the 
bearing.
• Never re!t used bearings, Wave washer or 'O' rings.
• Never re!t used bearings, grease "inger, wave washer or 'O' rings.
• Only the outer race should be used to transmit load during assembly (NEVER use the inner 
race).

REMOVAL OF REGREASABLE BEARINGS

The bearings are a press !t on the shaft and can be removed with standard tooling , i.e. 2 or 3 
legged manual or hydraulic bearing pullers.

To remove bearings proceed as follows:

1. Remove 4 screws holding bearing cap.
2. Remove cap.
3. Non drive end remove wave washer and circlip (single bearing only).
4. Remove bearing cartridge housing complete with bearing (and grease f linger if !tted).
5. Remove bearing form cartridge.
6. Discard the old bearing 'O' rings and wave washer where !tted.

The bearing cap(s) and cartridge(s) must be thoroughly "ushed out with clean solvent and-
checked for wear or damage, before re-assembly. Damaged components should be replaced 
before re!tting the bearing.

ASSEMBLY OF REASABLE BEARINGS

NOTE: Gloves must be worn at all tines when handling the bearings, grease and solvent.

1. Wipe clean the a ssembly surface, using cleaning solvent on lint free cloth.
2. Wipe clean: Bearing Cartridge. Wave Washer, Bearing Cap, greas "inger, all re-lubrication 
pipes and !ttings (internal and external), Visually inspect all components after cleaning, for 
contamination.
3. Place all components on the clean assembly surface. Do not use an air line to blow off 
excess "uid .
4. Thoroughly clean the external surface of the grease gun nozzle using lint free cloth.

Bearing preparation

1. Remove the veering from its packaging.
2. Wipe off the preservative oil from the surface of the inner and outer rings using lint free cloth 
only.
3. Place the bearing on the clean assembly surface, with the bearing designation marking 
facing down.

Bearing Assembly (Lubrication, see TABLE 17)

Cartridge:
1. Apply the speci!ed cartridge grease !ll quantity to the back face of the bearing housing.
2. Apply a small amount of grease to the grooved sealing surface in the bearing housing.
3. Apply anti-fretting lubricant (MP14002-Kluber Altemp Q NB 50) to the beating housing 
circumference. Apply paste in a thin coherent layer by use of a lint free cloth (DO NOT rub in) 
(use clean protective gloves).
4. Non-drive end !t new 'O' Rings into the 'O' Ring grooves in the bearing housing circumfe-
rence.

Bearing
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1. Tragen Sie die Hälfte der angegebenen Lagerfettfüllmenge (siehe Tabelle 16) auf die 
Oberseite des Lagers auf (gegenüberliegende Seite der Lagerbezeichnungsmarkierungen).
2. Tragen Sie das aufgetragene Fett mit einer Hand in das Lager auf und achten Sie 
darauf, dass es gut in die Laufbahnen/Kugeln eindringt (saubere Schutzhandschuhe 
verwenden).

Montieren Sie das Lager in die Patrone
1. Erhitzen Sie die Lagerpatrone mit einem Induktionsheizgerät auf 25 °C über der 
Umgebungstemperatur (nicht über 100 °C).
2. Montieren Sie das Lager in das Lagergehäuse, wobei die gefettete Seite des Lagers 
zur Kartuschenbohrung zeigt. Stellen Sie sicher, dass der Außenring des Lagers die 
Aufnahmeschulter berührt.
Montieren Sie das Lager auf der Welle

Lagerpatrone
1. Erhitzen Sie die Lager- und Patronenbaugruppe mit einem Induktionsheizgerät auf eine 
Temperatur über der Umgebungstemperatur. (Induktionsheizgerät verwenden, keine 
andere Wärmequelle ist geeignet)
2. Schieben Sie die Lager- und Patronenbaugruppe über die Welle und drücken Sie sie 
fest gegen die Lagersitzschulter.
3. Drehen Sie die Baugruppe (einschließlich Innenring) um 45 °C in beide Richtungen, um 
eine korrekte Ausrichtung zu gewährleisten. Das Lager muss fest an Ort und Stelle 
gehalten werden, bis es abgekühlt genug ist, um es sicher zu fixieren. HINWEIS: Stellen 
Sie sicher, dass die Patrone Umgebungstemperatur hat, bevor Sie die Halterung 
montieren.

Kappe/Schleuder:
Tragen Sie die angegebene Füllmenge des Kappenfetts auf die Innenfläche der Kappe 
auf (siehe Tabelle 16).
1. Füllen Sie den Fettaustrittsschlitz mit Fett.
2. Tragen Sie eine kleine Menge Fett auf die gerillte Dichtfläche in der Kappe auf.
3. Sicherungsring montieren. (nur Einzellager).
4. Erhitzen Sie eine Stelle auf der Welle bis zum Innenring des Lagers auf 12 °C. Halten 
Sie sie fest, bis sie fest sitzt.
5. Legen Sie die Wellenscheibe in die Kappe und richten Sie die Kappe auf die 
Lagerpatrone aus.

AUSBAU ABGESICHTERTER FORLIFE-LAGER mit Lagerpatrone
Die Lager werden auf die Welle gepresst und können mit Standardwerkzeugen, d. h. 
manuellen oder hydraulischen Lagerabziehern mit 2 oder 3 Eiern, entfernt werden.
Zum Ausbau der Lager gehen Sie wie folgt vor:
1. Entfernen Sie die 4 Schrauben, mit denen der Lagerdeckel befestigt ist.
2. Kappe entfernen.
3. Zum Schluss Wellenscheibe und Sicherungsring entfernen (nur Einzellager).



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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4. Lagerpatronengehäuse komplett mit Lager entfernen. 
5. Lager aus der Patrone entfernen.
6. Entsorgen Sie das alte Lager, die O-Ringe und die Wellenscheibe, sofern vorhanden.

Der/die Lagerdeckel und die Kartusche(n) müssen vor dem erneuten Zusammenbau 
gründlich mit sauberem Lösungsmittel ausgewaschen und auf Verschleiß oder 
Beschädigung überprüft werden. Beschädigte Komponenten sollten vor dem erneuten 
Einbau des Lagers ausgetauscht werden.

Zusammenbau von lebensdauergedichteten Lagern mit Kartusche Vormontage, Reinigung.
HINWEIS: Beim Umgang mit Lagern, Fett und Lösungsmittel müssen stets Handschuhe 
getragen werden. 
1. Wischen Sie die Montageoberfläche mit Reinigungslösungsmittel und einem fusselfreien 
Tuch ab.
2. Wischen Sie ab: Lagerpatrone und Lagerdeckel (innen und außen). Überprüfen Sie alle 
Komponenten nach der Reinigung visuell auf Verunreinigungen.
3. Legen Sie alle Komponenten auf eine saubere Montagefläche. Verwenden Sie keine 
Luftleitung, um überschüssige Flüssigkeit abzublasen.
4. Reinigen Sie die Außenfläche der Fettpressendüse gründlich mit einem fusselfreien Tuch.

Lagervorbereitung:
1. Nehmen Sie das Lager aus der Verpackung.
2. Wischen Sie das Konservierungsöl nur mit einem fusselfreien Tuch von der Oberfläche der 
Innen- und Außenringe ab.
3. Legen Sie das Lager mit der Lagerbezeichnung nach unten auf die saubere Montagefläche.

Lagermontage Patrone:
1. Antifretting-Schmiermittel (MP 14002 kluber Altemp Q NB 50) auf den Umfang des 
Lagergehäuses auftragen. Tragen Sie die Paste mit einem fusselfreien Tuch in einer dünnen, 
zusammenhängenden Schicht auf (NICHT verreiben) (saubere Schutzhandschuhe 
verwenden).
2. Setzen Sie die O-Ringe in die O-Ring-Nuten am Umfang des Lagergehäuses ein. Montieren

Lager in Patrone
1. Erhitzen Sie den Lagereinsatz auf 25 °C über der Umgebungstemperatur (mit einem 
Induktionsheizgerät nicht über 100 °C) und bauen Sie das neue Lager in den Einsatz ein.
Achten Sie darauf, dass die Lagerbezeichnung nach der Montage sichtbar ist.
2. Montieren Sie das Lager in das Lagergehäuse, wobei die gefettete Seite des Lagers zur 
Kartuschenbohrung zeigt. Stellen Sie sicher, dass der Außenring des Lagers die 
Aufnahmeschulter berührt. 

HINWEIS: Zur Lastübertragung während der Montage sollte nur der Außenring verwendet 
werden (NIEMALS der Innenring verwenden).



Blown Air Drying
Remove the covers from all apertures to allow the escape of the water-laden air. During drying, 
air must be able to "ow freely through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1-3 KW into the generator air inlet aper-
tures. Ensure the heat source is at least 300mm away from the windings to avoid over heating 
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly intervals. The process is complete 
when the parameters covered in the section entitled, 'Typical Drying Out Curve', are met.

Remove the heaters, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energized, 
and retest prior to running.

Shirt Circuit Method
NOTE: This process shou ld only be performed by a competent engineer familiar with safe 
operating practices within and around generator sets of the type in question. Ensure the gene-
rator is safe to work on, initiate all mechanical and electrical safety procedures pertaining to the
genset and the site.

Bolt a short ci rcuit of adequate current carrying capacity, across the main terminals of the 
generator. The shorting link should be capable of taking full load current.

Disconnect the cables from terminals "X" and "XX" of the AVR.

Connect a variable de supply to the "X" (positive) and "XX" (negative) !eld cables. The de 
supply must be able to provide a current up to 2.0 Amp at 0-24Volts.

Position a suitable ac ammeter to measure the shorting link current.

Set the de supply voltage to zero and start the generating set. Slowly increase the de voltage to 
pass current through the exciter !eld winding. As the excitation current increases, so the stator 
current in the shorting link will increase. This stator output current level must be monitored, and 
not allowed to exceed 80% of the generators rated output current.

After every 30 minutes of this exercise: Stop the generator and switch off the separate excita-
tion supply, and measure and record the stator winding IR values, and plot the results.
The resulting graph should be compared with the classic shaped graph. This drying out proce-
dure is complete when the parameters covered in the section entitled 'Typical Drying Out 
Curve' are met.

Once the insulation Resistance is raised to an acceptable level minimum value 10MΩ - the de 
supply may be removed and the exciter !eld leads "X" and "XX" re-connected to their terminals 
on the AVR.

Rebuild the genset, replace all covers and re-commission as appropriate.

If the set is not to be run immediately ensure that the anticondensation heaters are energised, 
and retest the generator prior to running.

Typical Drying Out Curve
Whichever method is used to dry out the generator the resistance should be measured every 
half-hour and a curve plotted as shown.(Fig 9)

The illustration shows a typical curve for a machine that has absorbed a considerable amount 
of moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual 
rise to a steady state. Point 'A', the steady state, must be greater than 1.0MΩ (If the windings 
are only slightly damp the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point 'A' will be approximately 3 
hours for a LV 6 generator.

Drying should be continued after point "A" has been reached for at least one hour.

It should be noted that as winding temperature increases, values of insulation resistance may 
signi!cantly reduce. Therefore, the reference values for insulation resistance can only be esta-
blished with windings at a temperature of approximately 20°C.

After drying out, the insulation resistances should be rechecked to verify minimum resistances 
quoted above are achieved. On re-testing it is recommended that the main stator insulation 
resistance is checked as fol lows:

-Separate the neutral leads.
Ground V and W phase and megger U phase to ground
Ground U and W phase and megger V phase to ground
Ground U and V phase and megger W phase to ground.

If the minimum value of 1.0MΩ is not obtained, drying out must be continued and the test 
repeated.
If the minimum value of 1.0MΩ for all components cannot be achieved rewinding or refurbish-
ment of the generator will be necessary.

The generator must not be put into service until the minimum value, Of 1.0MΩ for all compo-
nents, can be achieved.

8.2 BEARINGS

All bearings are supplied from the factory pre-packed with Kluber Asonic GHY 72 grease.
Do not mix kluber Asonic GHY 72 with any grease of different speci!cations. Mixing grease of 
differing speci!cations will reduce bearing life. The speci!cation for Kluber Asonic FHY 72 is 
available on request from the factory.
Sealed for life bearings are !tted with integral seals and are not re-greasable.

BEARING LIFE

IMPORTANT!  The life of a bearing in service is subject to the working conditions and the
   environment. 
IMPORTANT!  High levels of vibration from the engine or misalignment of the set will   
   stress the bearing and reduce its service life. If the vibration limits set out  
   im BS 5000-3 and ISO 8528-9 are exceeded bearing life will be reduced.  
   Refer to 'vibration’ below.
IMPORTANT!  Long stationary periods in an environment where the generator is subject  
   to vibration can cause false brinneling, which puts "ats on the ball and   
   grooves on the races, leading to premature failure.
IMPORTANT!  Very humid atmospheric or wet conditions can emulsify the grease causing  
   corrosion and deterioration of the grease, leading to premature failure of   
   the bearings.

HEALTH MONLTORING OF THE BEARINGS

It recommends that the user check the bearing condition, using monitoring equipment, to 
determine the state of the bearings. The 'best practice' is to take initial readings as a base line 
and periodically monitor the bearings to detect a deteriorating trend. It will then be possible to 
plan a bearing change at an appropriate generating set or engine service interval.

VLBRATION

The generators are designed ti withstand the vibration levels encountered on generating sets 
built to meet the requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 is taken to be 
broad band measurements and BS5000 refers to the predominant frequency of any vibrations 
on the generating set.)

De!nition of BSS000-3
Generators shall be capable of continuously withstanding linear vibration levels with amplitudes 
of 0.25 mm between 5 Hz and velocities of 9.0 mm/s. Between 8 Hz and 200 Hz when measu-
red at any point directly on the carcass or main frame of the machine. These limits refer Only to 
the predominant frequency of v ibration of any complex waveform.

De!nition of ISO 8528-9
ISO 8528-9 refers to a broad band of frequencies, the broad band is taken to be between 2 
Hertz and 300 Hertz. The table below is an example from ISO 8528-9 (value 1 ). This simpli!ed 
table lists the vibration limits by kVA range and speed for acceptable genset operation.

IMPORTANT!  Exceeding either o f the above speci!cations will have a detrimental effect  
   on the life of the bearing. This will invalidate the generator warranty. If you  
   are in any doubt, contact Newage International limited.

If the vibration levels of the generating set are not within the parameters quoted above.
1. consult the genset builder. The genset builder should address the genset design to reduce 
the vibration levels as much ad possible.
2. Discuss the impact of not meeting the above levels on both bearing and generator life 
expectancy. 

Where requested, or deemed necessary, Newage will work with the genset builder in an 
attempt to !nd a satisfactory solution.

BEARING 'SERVICELIFE' EXPECTANCY

Bearing manufacturers recognize that the "service life" of their bearings is dependent upon 
many factors that are not in their control, they cannot therefore quote a "service life".
Although "service life" cannot be guaranteed, it can be maximized by attention to the genera-
ting set design. An understanding of the genset application will also help the user to maximize 
the service life expectancy of the bearings. Particular attention should be paid to the alignment,
reduction of vibration levels, environmental protection, maintenance and monitoring procedu-

res. We does not quote life expectancy !gures for bearings, but suggests practicable replace-
ment intervals based on the L 10 life of the bearing, the grease and the recommendations of
the bearing and grease manufacturers. For general-purpose applications, provid ing the vibra-
tion levels do not exceed the levels stated in ISO8528-9* and BS5000-3* and the ambient 
temperature does not exceed 50°C the following approximations can be applied when * 
(See section on vibration)

Sealed for life Bearings. - Approximately 30,000hours.

Re-greaseable bearings.- Approximately 40,000hours.

This is provided the correct maintenance is carried out, and only Kluber Asonic GHY 72 grease 
(or equivalent) is used in all bearings. It is important to note that bearings in service. Under 
good operating conditions, can continue to run beyond the remembered re placement period. 
It should also be remembered that the r isk of bearing failure increases with time.

8.3 ALR FILTERS

Air !lters for the removal of airborne particulate matter (dus) are offered as an addition to the 
standard build option. Filters on it's need to be ordered with the generator. Air !lters need to 
be charged with oil before the genset is put to work (see 8.3.2) The frequency of ! lter mainte-
nance will depend upon the severity of the site conditions. Regular inspection of the elements 
will be required to establish when cleaning is necessary.

Danger! Removal of !lter elements enables access to LIVE parts. Only remove elements  
  with the generator out of service.

8.3.1 CLEANING PROCEDURE

Remove the !lter elements from the !lter frames. Immerse of "ush the element with a suitable 
degreasing agent until the element is cleas.

As an alternative procedure a high-pressure water hose with a "at nozzle can be used. Sweep 
the water spray back and forth across the element from the clean side (!ne mesh side of 
element) holding the nozzle !rm ly against the element surface. Cold water may be adequate 
depending upon type of contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking through the !lter towards the light. 

When the roughly clean, no cloudy areas will be seen. Dry elements thoroughly before attemp-
ting to carry out the recharging procedure.

8.3.2 RECHARGING (GHARGING) AIR FILTERS

Charging is best done by totally immersing the dry element into a dip tank containing "Filterko-
te Type k" or commercial lubricating oil SAE 20/50. oils of higher or lower viscosity are not 
recommended.

Allow elements to completely drain before re!tting the elements into the frames and putting 
into service.

8.4 FAULT FINDING

IMPORTANT!  Before commencing any fault!nding procedures, examine all wiring for   
   broken or loose connections. 

Two types of AVR can be !tted to the WH generator. The Refer to the generator nameplate for 
type of AVR !tted.

8.4.1 MX341 AVR, FAULT FINDING

8.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked using the appropriate 
following sections.

8.5.1 GENERATOR WINDINGS, ROTATING DIODES and PERMANENT MAGNET GENERA-
TOR (PMG)

IMPORTANT!  The resistances quoted apply to a standard winding. For generators
   having windings or voltages other than those speci!ed refer to fac-  
   tory for details. Ensure all disconnected leads are isolated and free   
   from earth.
IMPORTANT!  Incorrect speed setting will give proportional error in voltage out put.

Checking Generator Windings and Rotating Diodes

This procedure is carried out w ith lead X and XX disconnected at the AVR or transformer 
control recti!er bridge and using a 12 volt d. c. Supply to leads X and XX. 

Start the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. if voltages are balanced and 
within +/-10% of the generator nomial voltage, refer to 7 .5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be balanced and between 170-250 
volts.

If voltages at main terminals are balanced but voltage at 6, 7
and 8 are unbalanced, check continuity of leads 6,7 and 8.

If voltages are unbalanced , refer to 7 .5.1.2.

8.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1 % at the main terminals, it can be assumed that all exciter 
windings, main windings and main rotating diodes are in good order ,and the fault is in the
AVR or transformer control. Refer to subsection 7 .3.2 for test procedure.

If voltages are balanced but low, there is a fault in the main excitation windings or rotating 
diode assembly. proceed as follows to identity:-

Recti!er Diodes

The diodes on the main recti!er assembly can be checked with a multimeter. The "exible leads 
connected to each diode should be disconnected at the terminal end, and the forward and 
reverse resistance checked. A healthy diode will indicate a very high resistance ( in!nity) in the 
reverse direction, and a low resistance in the forward direction. A faulty diode will give a full 
de"ection reading in both directions with the test meter on the 10,000 ohms scale, or an
in!nity reading in both directions. On an electronic digital meter a healthy diode will give a low 

reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The recti!er assembly is split into two plates, the positive and negative, and the main rotor is 
connected across these plates. Each plate carries 3 diodes, the negative plate carrying negati-
ve biased diodes and the positive plate carrying positive biased diodes. Care must be taken to
ensure that the correct polarity diodes are !tted to each respective plate. When !tting the 
diodes to the plates they must be tight enough to ensure a good mechanical and electrical 
contact, but should not be over-tightened. The recommended torque tightening is 4.06-4.74 
Nm (36-42Ib in).

Surge suppressor

The surge suppressor is a metal-oxide varistor connected across the two recti!er plates to 
prevent high transient reverse voltages in the !e ld winding from damaging the diodes. This 
device is not polarized and will show a virtually in!nite reading in both directions with an ordi-
nary resistance meter. If defective this will be visible by inspection, since it will normally fail to 
short circuit and show signs of disintegration. Replace if faulty.

If after establishing and correcting any fault on the recti!er assembly the output is still low 
when separately excited, then the main rotor, exciter stator and exciter rotor winding resistan-
ces should be checked (see Resistance charts ), as the fault must be in one of these windings. 
The exciter stator resistance is measured across leads X and XX. The exciter rotor is conne.
Main Excitation Windingscted to six studs that also carry the diode lead t erminals. The main 
rotor winding is connected across the two recti!er plates. The respective leads must be
disconnected before taking the readings.

8.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to 
the circuit breaker. NOTE: Faults on the stator winding or cables may also cause noticeable 
load increase on t he engine when excitation is applied. Disconnect the main cables and sepa-
rate the winding leads U1-U2,(U5-U6),V1-V2,(V5-V6),W1-W2,(W5-W6) to isolate each winding 
section. Note: -leads suf!xed 5 and 6 apply to 12 wire windings only. 

Measure each section resistance values should be balanced and within+/- 10% fo the value. 

Measure insulation resistance between sections and each section to earth.

Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indica-
te rewinding of the stator will be necessary. Refer to removal and replacement of component 
assemblies' subsection 8.5.3.
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Montieren Sie Lager und Patrone auf der Welle

8.5.3.4 HAUPTROTORBAUGRUPPE

Einzellagermaschine
HINWEIS: Positionieren Sie bei Maschinen mit einem Lager den Rotor vor dem Ausbau oder dem 
erneuten Zusammenbau mit der Antriebsmaschine nach Möglichkeit so, dass sich eine 
vollständige Polfläche im unteren Totpunkt befindet.
1. Entfernen Sie alle Zugangsabdeckungen und den Anschlusskastendeckel.
2. Stellen Sie sicher, dass diese Leitungen beim Entfernen frei von der nicht-antriebsseitigen 
Endhalterung gelöst werden können.
3. Entfernen Sie die 8 Schrauben, mit denen der Antrieb und der Adapter am Rahmen befestigt 
sind.
4. Den Adapter am Antriebsende mit einer Seilschlinge umwickeln und den Adapter aus seiner 
Zapfenposition herausziehen. über den Lüfter führen und abnehmen.
5. Wenn der Generator mit einer Kartusche ausgestattet ist. Entfernen Sie die 4 Schrauben, mit 
denen die Endlagerpatrone in der Endhalterung auf der B-Seite befestigt ist (äußere 4 
Schrauben). (Dazu gehören alle nachschmierbaren Optionen) 
6. Entfernen Sie die 8 Schrauben, mit denen die Halterung am B-Ende am Rahmen befestigt ist.
7. Stützen Sie die Halterung am Nicht-Antriebsende mit einem Hebezeug ab und stecken Sie 
zwei M10-Schrauben in die beiden Löcher, die zum Aufbocken vorgesehen sind (auf der 
horizontalen Mittellinie der Endhalterung). Schrauben Sie die Schrauben ein, bis der Zapfen der 
Endhalterung aus der Positionierungsausnehmung herausragt, und senken Sie die gesamte 
Baugruppe ab, bis der Hauptrotor in der Statorbohrung aufliegt. Halten Sie weiterhin die 
Halterung des Nicht-Antriebsmotors fest, klopfen Sie die Halterung von der Lagerpatrone auf der 
Nicht-Antriebsseite ab (achten Sie darauf, dass der Erregerstator die Wicklungen des 
Erregerrotors nicht berührt) und entfernen Sie sie.
8. Um den Rotor aus dem Stator zu ziehen, muss der Rotor am Antriebsende mit einem Seil 
gestützt und aus dem Statorkern herausgezogen werden, bis die Hälfte des Hauptrotors aus 
dem Stator herausragt. An diesem Punkt ist es sicher, das Gewicht von der Seilschlinge zu lösen.
9. Binden Sie eine Seilschlinge fest um den Rotorkern, stützen Sie das Nicht-Antriebsende des 
Rotors ab und führen Sie ihn vom Stator weg.

1. Erwärmen Sie die Lager- und Patronenbaugruppe auf eine Temperatur von etwa 10 °C über 
der Umgebungstemperatur. (Induktionsheizgerät verwenden, keine andere Wärmequelle ist 
geeignet)
2. Schieben Sie die Lager- und Patronenbaugruppe über die Welle und drücken Sie sie fest 
gegen die Lagerring-Sitzschulter.
3. Drehen Sie die Baugruppe (einschließlich Innenring) um 45° in beide Richtungen und sorgen 
Sie für eine korrekte Ausrichtung. Das Lager muss fest an Ort und Stelle gehalten werden, bis 
es kühl genug ist, um sich selbsttätig zu positionieren. 4. Nur B-Seite. Sicherungsring (nur 
Einzellager) und Wellenscheibe.
5. Lagerdeckel montieren.
6. Drehen Sie die Lagerbaugruppe auf der Welle, um die freie Bewegung zu prüfen.
Hinweis: Stellen Sie sicher, dass die Patrone Umgebungstemperatur hat, bevor Sie die 
Halterung montieren.
7. Bringen Sie die Endhalterung und das PMG wieder an, wo sie angebracht sind.
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WIEDERZUSAMMENBAU IST EINE UMKEHRUNG DES OBEN GENANNTEN VERFAHRENS.
Vor dem Zusammenbau eines einzelnen Lagerrotors in das Statorgehäuse überprüfen Sie, 
ob die Antriebsscheiben nicht beschädigt oder gerissen sind oder andere Anzeichen von 
Ermüdung aufweisen. Überprüfen Sie auch, ob die Löcher in den Scheiben für die 
Befestigungsschrauben des Antriebs nicht verlängert sind.
Beschädigte Komponenten müssen ersetzt werden.

MASCHINEN MIT ZWEI LAGERN
HINWEIS: Positionieren Sie den Rotor, wenn möglich, so dass sich ein vollständiges 
Polgesicht im unteren Totpunkt befindet.
Das Verfahren zur Entfernung eines Rotors mit zwei Lagern ist ähnlich wie das für Maschinen 
mit einem einzigen Lager beschriebene Verfahren, mit Ausnahme der Schritte 4 und 5 
bezüglich des Antriebswellenadapters.

Gehen Sie zum Entfernen dieses Elements wie folgt vor:
1. Entfernen Sie die 8 Bolzen, die den Antriebswellenadapter am Rahmen halten und 4 
Bolzen, die das Lagergehäuse im Antriebsendenhalter (die äußeren 4 Bolzen) halten./
2. Mit einem Seilschlinge um die Wellenverlängerung herum und Unterstützung des 
Rotor-Gewichts klopfen Sie den Spigot des Antriebendhalters aus seiner Positionierungsnut 
heraus und senken Sie die Rotoreinheit ab, damit sie im Statorbohrung ruht. 
3. Nehmen Sie das Gewicht des Endanbaus an der Schlinge auf und klopfen Sie ihn vom 
Endanbaulagergehäuse ab. Führen sie es über den Leitfaden und entfernen sie es.

Der Wiederzusammenbau ist eine Umkehrung des oben genannten Verfahrens.

8.6 WIEDEREINSATZ

Nach Behebung von festgestellten Fehlern alle Testverbindungen trennen und alle 
Steuerleitung wieder anschließen. Starten sie das Set neu und justieren sie den 
Spannungsreglerpotentiometer am AVR durch langsames Drehen im Uhrzeigersinn bis 
Nennspannung erreicht wird. Alle Klemmkastendeckel/Zugangskappen wieder anbringen 
und Heizerversorgung wieder anschließen.

Wenn alle Schutzvorrichtungen Zugangskappen-und Klemmkastendeckel nicht angebracht 
werden kann dies zu Personenschäden oder Tod führen!

Die Seilschlinge darf nicht im Schwerpunkt des Rotors liegen und eine Führung an den 
Enden des Rotors ist unbedingt erforderlich. DIE IN DER UNTENSTEHENDEN TABELLE 
ANGEGEBENE VOLLSTÄNDIGE GEWICHT DES ROTORS MUSS VOM KRAN UND DER 
SCHLINGE UNTERSTÜTZT WERDEN. Wenn der Rotorkern an dieser Stelle mehr als ein 
paar Millimeter absinkt, gerät er in Kontakt mit den Statorwicklungen und kann diese 
beschädigen.
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