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SAFETY PRECAUTIONS

Before operating the generating set, read the generating set
operation manual and this generator manual and become
tamillar with it and the equipment.

SAFE AND EFFICIENT OPERATION CAN
ONLY BE ACHIEVED IF THE EQUIPMENT
IS CORRECTLY OPERATED AND
MAINTAINED.

Many accidents accur because of failure to follow fundamental
tules and precautions.

ELECTRICAL SHOCK CAN CAUSE
SEVERE PERSONAL INJURY OR DEATH.

Chserve all WARNING/CAUTION notices.

* Ensure Installation meets all applicable safety and local elec-
trical codes. Have all installations performed by a qualified
electrician.

* Do not operate the generator with protective covers, access
covers or terminal box covers removed,

» Disable engine starting circuits before carrying out mainten-
ance.

s Disable closing circuits andfor place warning notices on any
circuit breakers nomally used for connection to the mains or
other generators, to avoid accidental closure.




FOREWORD

be function of this book is to provide the user of the Stamford
Brierator with an understanding of the principles of operation,
the critaria for which the generator has been designed, and the
installation and maintenance procedures. Specific areas where
the lack of care or use of incorract procedures could lead to
equipment damage and/or personal injury are highlightad, with
WARNING and/or CAUTION notes, and it is importantthat the
contants of this book are read and understood before
proceading to fit or use the generator.

The Service, Sales and technical staff of Newage International
are always ready to assist and reference to the company for
advice is welcomed.

WARNING !

Incorrect Installatlon, operation, servicing or
replacement of parts can rasult in savere
parsonal Injury or death, and/or equipment
damagae.

Service personnel must be quallfied to
perform elactrical and mechanlcal service.
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SECTION 1

INTRODUCTION

.1 INTRODUCTION

The MV range of generators is of brushless rotating field design,

available up to 3.3kV/50Hz (1500 rpm, 4 pole and 1000 rpm, 6

pote) and 4.16kV/60Hz (1800 rpm, 4 pole and 1200 rpm, 6 pole),
" and built to mest BS5000 Part 3 and international standards.

All MV generators use a permanent magnet generator (PMG)
excitation system incorporating the MX321 AVR. Detailed
specification shests are available on request. ‘

1.2 DESIGNATION

The generator frame size is designated by a ¢ode as follows:-

M v 7 3 4 1 E
L |

GENERATOR
TYPE

FRAME
Bor?

EXCITATION SYSTEM
Series 3

POLES

Pole - 50Hz at 1500 rev/min or

60Hz at 1800 rev/min

5 Pole - 50Hz at 1000 rev/min or
60Hz at 1200 rev/min

NO. OF BEARINGS
1or2

CORE LENGTH




SECTION 2

PRINCIPLE OF OPERATION
MXa21
AUTOMATIC ISOLATING
VOLTAGE OUTPUT
PMG REGULATOR TRANSFORMER >
STATOR :
EXCITER MAIN
| STATOR I STATOR
' ROTATING
DIODES
SHAFT
MAIN
PMG EXCITOR
ROTOR ROTOR ROTOR

The permanent magnet generator provides power for excitation
of the exciter field via the MX321 AVR which is the controlling
device governing the levsl of excitation provided to the exciter
fisld. The AVR responds to a voltage sensing signal derived, via
the isolating transformer, from the main stator winding. By
controlling the low power of the exciter field, control of the high
power requirerment of the main fisld is achieved through the
rectified output of the exciter armature.

The simple control principle described above hides the
complexity of the electronic AVR which drives it. The AVR
senses true rms voltage on three phases ensuring close
regulation even with a generator output distorted by non-linear
load 8.g. thyristor controlled DC drive. In addition it detects
enhgine speed and provides variable levels of voltage fall off with
speed, below a pre-selected speed (Hz) setting, preventing
over-axcitation at low englne speeds and softening the effact of
load switching to relieve the burden on the engine.

It also provides over-excitation protection during fault
conditions, and over-voltage protection, with provision for
operating an external circuit breaker, and additional adjustable
slemsnts are incorporated to shape and optimise the heavy load
switching capability of the generating set, by varying the
generator performance during load switching to match the
engine perfarmance.

The detailed function of the AVR circuits and their adjustment
are covered in the lcad testing section 4.7.1.

In addition the AVR Incorporates circuits which, when used in
conjunction with accessoaries, can provide for parallel operation
either with *droop' or 'astatic’ control, short circuit current limit,
and VAr/PF contral.

Function and adjustment of the accessories which can be fitted
inside the generator terminal box are covered in the accessories
saction of this book.

Separate instructions are provided with other accessories
available for control panel mounting.




he generator is supplied as a component part for installation in
a generating set. 1t is not, therefore, practicable to fit all the
necessary warningfhazard labels during generator
manufacture. The additional labals required are packaged with
this Manual, together with a drawing identifying their locations
{see above).

It is the responsibility of the generating set manufacturer to
ensure that the correct labels are fittad, and are clearly visible.
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SECTION 3
APPLICATION OF THE GENERATOR

ratings - refer to the generator nameplate for rating and ambisnt,
In the event that the gensrator is required to operate in an
ambient in excess of the nameplate value or at altitudes in
excess of 1000 metres above sea lavel, refer to the factory.

The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors uniess
adequately protected by the use of canopies.
Anti-condensation 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
ambisnt 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
tothe canopy is separated from 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 filter.

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

Frame Air Flow Additional
{intake/outlet)
50Hz 60Hz Pressure Drop
6 0.81mfsec 0.97msec | 6mm water gauge
{1720cfm} {2060cfm) {0.25")
7 1.32m°fsec 1.58m"/sec 6mm water gauge
{2800cfm) {3380cfm) (0.25%)

If spacified at the time of ordering, the generator itself may be
fitted with alr filters. These are oil charged gauze filters and
require charging during installation.

CAUTION!

Reduction In coollng alr flow or inadequate
protaction te the generator can result In
damage and/or fallure 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:-

4 pole 1500 rpm 25Hz
' 1800 rpm 30Hz
6 pole 1000 rpm 16.7Hz
' 1200 rpm 20Hz

However, vibrations induced by the sngine are complex and
contain frequencies of 1.5, 3, 5 or moras times the fundamental
frequency of vibration, These induced vibrations can result in
generator vibration levels higher than those derived from the

e N wy t3's 0 & at T




bedplate and mountings are such that the vibration limits of B.S.
5000 Part 3 are not exceeded.

In standby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than
specified in BS5000 can be tolerated, up to a maximum of
18mmy/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
increase the overall rigidity of the set. For the purposes of
establishing set design the bending moment at the engine
flywheel housing to generator adaptor interface should not
excead 2000 ft Ibs (275 kgm). A flexible coupling, designed to
suit the specific snglne/generator combination, is
recommended to minimise torsional effects.

Alignment of single bearing generators is critical and vibration
canh ocour due to the flexing of the filanges betwesn the engine
and generator. As far as the generator is concerned the
maximum bending moment at this point must not exceed 2000
ft lbs (275 kgm).

Single bearing generators require a substantial bedplate with
enginefgensrator mounting pads to ensure a good base for
accurate alignment.

The maximum bending moment of the engine flange must be
checked with the engine manufacturer,

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

Itis the responsibility of the generator setmanufacturer to ensure
compatibility, and for-this purpose drawings showing the shaft
dimensions and rotor inertias are available for customers to
forward to the engine supplier. In the case of single bearing
generators coupling details are included.

CAUTION!

Torslonal Incompatibility and/or excessive
vibration levels can cause damage or fallure
of genarator and/or engine components,

The generator AVR incorporates protection circuits which
operate on overload or fault conditions. The circuit operates
after a time delay of approximately 8 seconds and causes
removal of generator excitation with subsequent collapse |

generator output. The circuit latches after operation and in ordd

to reset it the generator must be stopped and restarted. The
system designer shoutd ensure that these AVR functions are
compatible with the overall system protection.

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,

This instruction book must be read before installation of the
generator into a generating set. Maintenance must be carried
out with the generating set out of service and precautions taken
to avoid accidental starting of the generator sst during
maintenance.

WARNING !

“Incorrect instaliation, service or
replacement of parts can result In severs
personal injury or death, and/or equipment
damage. Service parsconnel must be
qualifled to perform electricel and

mechanlca_l sarvica.

The terminal box is designed to separate the slectrical
connections from the generator air intake and is constructed with
removable panels for easy adaptation to suit specific glanding
raquirements. Within the terminal box there are insulated
terminals for line and neutral connections and provision for
earthing. Additional earthing points are provided .on the
generator fest,

The nautral is NOT connected to the frame.

The main stator winding has six leads brought out to the
terminals in the terminal box. The three leads brought to the
neutral terminal have sufficient length allowed to provide for the
mounting of differential protection current transformers.

WARNING'!

No earth connections are made on the
generator and refarence to site regulations
for earthing must be made. Incorrect
earthing or protectlon arrangemeants can
| rasult in parsonal inlurv or death I




4.1 LIFTING

Two lifting lugs are provided for use with a shackle and pin type
lifting aid. Chaine of suitable length and lifting capacity must be
used. Lifting points are dasigned to be as close to the centre of
gravity of the generator as possible, but due to design
restrictions it is not possible to guarantee that the generator
frame will remain horizontal whils lifting. Care is therefore
neaded to avoid personal injury or equipment damage. Correct
lifting arrangement is shown on the label attached to the lifting
oye (sea below).

Single bearing generators are supplied with the rotor clamped
to the stator frame with & transit strap to prevent axial movement
of the rotor. Once this strap is removed, to couple the rotor to
the engine, the rotor is free to move in the frame, and cars is
needed during coupling and alignment to ensure the frame is

kept in the horizontal plane.

IMPORTANT

REFER TO SERVICE MANUAL

BEFORE REMOVING COVERS.

IT IS THE GENERATOR SET

MANUFACTURER'S

RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING

LABELS SUPPLIED WITH THE

GENERATOR. THE LABEL SHEET

CAN BE FOUND WITH THE
_INSTRUCTION BOOK

3870 Kgs MAX

WARNING !

Incorrect lifting or inadequate tifting
capacity can result in severa personal Injury
or equipment damage. MINIMUM LIFTING
CAPACITY REQUIRED IS 5 TONNES.

lifting the complete genarating set,

I Genaerator lifting lugs should not be used for

4.2 ASSEMBLY TO ENGINE
4.2.1 TWO BEARING MACHINES

A flexible coupling should be fitted and aligned in accordance

SECTION 4

. INSTALLATION - PART 1

If a close coupling adaptor is used the alignment of machined
faces must be checked by offering the generator up to the
engine. Shim the generator feet if necessary. Ensure adaptor
guards are fitted after generatorfengine assembly is complets,
Open coupled sets requite a suitable guard, to be provided by
the set builder.

WARNING !

Incorrect guarding and/or generator
aflgnment can result In personal Injury
and/or aquipment damage.

4.2.2 SINGLE BEARING MACHINES

Alignmant 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. Onthe engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within 0.5mm of nominal
dimension. This is necessary to ensure that a thrust is
not applied to the AC generator bearing or engine
bearing.

2. Check that the bolts securing the flexible plates to the
coupling hub are tight and locked into position. Torque
tightening is 84kgm (822Nm; 607 |b ft).

3 Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts.

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.

5.  Offer the AC generator to engine and engage both
coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head
and discs on disc to flywhesl bolts,

6.  Tighten coupling disc to flywheel bolts. Refer to engine

manual for torque setting of disc to fiywhesl bolts.
7. Hemove wooden wedges.

8 Replace covers. Check for excessive vibration at the
time of initial run-up.

WARNING !

Incorrect guarding and/or generator
alignmant can result in personal injury
and/or aquipment damage.

4.3 EARTHING

The generator frame should be solidly bonded to the generating
set bedplate. [If antivibration mounts are fitted between the




main line cables) should bridge across the antivibration mount,

CAUTION!

Refer to local regulations to ensure that the
correct sarthing procedure has bean
followed.

4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECKS

Before starting the generating set after completing assembly,
test the insulation resistance of the main stator windings.

The AVR should be disconnected during this test and
Resistance Temperature Detector {RTD) leads grounded.

A 2500V motorised Megger or similar instrument should be used.
Separate the three neutral leads, ground V and W leads and
megger U to ground, Repeat for V phase with U and W grounded
and W phase with U and V grounded.

The insulation resistance should not be less than 400MGQ and
the polarisation index shouid be in the order of 2 or greater at
20°C.

If these values cannot be achieved the winding should be dried

out as detailed in the Service and Maintenance section of this
manual.

4.4.2 DIRECTION OF ROTATION

WARNING !

The windings have been H.V. tested during
manufacture and further H.V. testing may
dagrade the insulation 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 l.a.

{Test Voltage=0.8(2 X Rated Voltage + 1000)

All machines are fittad with a radial bladed fan and are suitable
for running in either direction of rotation. The generator is
supplied to give a phase sequence of U V W with the generator
running clockwise locking at the drive end (unless otherwise
specified at the time of ordering). If the generator phase rotation
has to be reversed after the generator has been despatched
apply to factory for appropriate wiring diagrams.

4.4.3 VOLTAGE AND FREQUENCY

Check that the voitage and frequency levels required for the
generating set application are within the range indicated on the
generator nameplate.

4.4.4 AVR SETTINGS

To make AVR selactions and adjustments remove the AVR cover
and refer to Fig. 1 for location of selection links.

Macst of the AVR adjustments are factory set in positions which
will give satisfactory performance during initial running tests,
Subsequent adjustment may be required to achieve optimum
parformance of the set under operatlng conditions. Refer to
section 4.7 for details.

Tha fallavarimea Yrmmvarmear’ sammamartinne an e AVD abvmaild e

checked to ensure they are correctly selected for the generating
set application:

1) Frequency selection

Connect jumper link to suit generator poleage, i.e. 4 or 6
poles and frequency, i.e. 50 or 80Hz.

6P/50Hz corresponds to 1000 r.p.m. No Link
6P/60Hz 1200 r.p.m. Link 1-2
4P/E0HZ vt 1500 r.p.am. Link 2-3
4P/60Hz D 1800 r.p.m. Link 1-3

2) Stabllity selectlon
Connect jumper link to terminals A and B i.e. OVER 550kW.

4.5 GENERATOR SET TESTING
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Fig. 1

4.5.1 TEST METERING/CABLING

WARNING !

During testing it may be necessary to
remove covers to adjust controls axposlng
'llve’ terminals or components.

Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments.

Connect any instrument wiring and cabling required for initial
test purposes with permanent or spring-clip type connectors.

Minimum instrumentation for testing should be fine to [ine or ling
to neutral voltmeter, Hz meter, load current metering and kW
meter. {f reactive load is used a power factor meter is desirable.

CAUTION'!

When fltting power cables for load testing
purposes, ensure cable voltage rating Is at
least equal to the generator rated voltage.
The load cable termination should be place
on top of the winding lead termination and
clamped beiween the two nuts provided, as
shown overleaf. Support the cables 1o
pravent side lcad on the terminal.




WARNING !

Check that all wiring terminations for
Internal or external wiring are secure, and fit
all terminal box covers and guards. Fallure
to secure wiring and/or covers may resultin
personal injury and/or equipment fallure.

4.6 INITIAL START-UP

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
pt be subjected to speeds in excess of 125% of the rated
Epeed.

IIEJ addition remove the AVR covér and tum "VOLTS" control fully
anti-clockwise.

CAUTION!

Overspeeding of the gensrator durinhg initlal
setting of the speed governor can result In
damage to the generator rotating

componsents.

Start the generating set and run on no-load at hominal frequency.
Slowly turn "VOLTS® control potentiometer clockwise until rated
voltage is reached. Refer to Fig. 2 for potentiometer location.

CAUTION!

Do not Increase the voltage above the rated
generator voltage shown on the gensrator
nameplate.

The *STABILITY® control potentiometer will have been pra-set
and should normally not reguire adjustment, but should this be
required, usually identified by oscillation of the voltmeter, refer
to Fig. 2 for potentiometer location and proceed as follows:-

1 Run the generating set on no-load and check that
Q speed is comect and stable

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

4.7 LOAD TESTING
4.7.1 AVR ADJUSTMENTS

Refer to Fig. 2 for control potentiometer locations.

Having adjusted "VOLTS" and "STABILITY" during the initial
start-up procedure, the AVYR control functions "UFRO", "OVER/V"
and "EXC. TRIP* should not normally need adjustrment.

If howaver, poor voltage regulation on-load, or voltage collapse
is expetienced, rofer to the following paragraphs on each
function to a) check that the symptoms observed do indicate
adjustment is necessary, and b) to make the adjustment
correctly.
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STABLITY

4.7.2 UFRO (Under Frequency Roll Off)

The AVR incorporates an underspeed protection circuit which
gives a voltage/speed (Hz) characteristic as shown In Fig. 3.

The UFRO conitrol potentiometer sets the *knee point”,
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Adjustment Knes Adjustment
Polnt
£
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100
i / Slope
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90 / setting
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80

75 80 a5 0 [ 100
% Speed (Hz}
e

Fig. 3

Symptoms of incorrect setting are a) the light emitting diode
(LED) indicator, just above the "UFRQ" control potentiometer,
being permanently lit when the generator is on load, and b) poor
voltage regulation on load, i.8. operation on the sloping part of
the characteristic, .

Clockwise adjustment towers the frequency (speed) setting of
the "knee point® and extinguishes the LED. For optimum setting
the LED should illuminata as the fracuency falls iust betow




CAUTION!

If the LED lg llluminated and no cutput
voltage Is present, refer to EXC TRIP and/or
OVER/V sections below.

4,7.3 OVER/V (Over Voltage)

Over voltage protection circuitry is included in the AVR toremove
generator excitation in the event of loss of AVR sensing input.

Incorrect setting would cause the genserator output voltags o
collapse at no-load or on removal of load, and the LED to be
illuminated.

The correct setting is 300V +/-5% across terminals E1, EOQ.

Clockwise adjustrnent of the "OVER/V* control potentiometar will
increase the voltage at which the circuit operates,

4.7.4 EXC TRIP (Excitation Trip)

An AVR supplied from a permanent magnet generator inherently
delivers maximum aexcitation power on a line to line or line to
neutral short circuit. In order to protect the generator windings
the AVR incorporates an over excitation circuit which detects
high excitation and removaes it after a pre-determined time, i.e.
8-10 saconds.

Symptoms of incorrect setting are the generator output
collapses on load or small overload, and the LED is parmanently
illuminated.

The correct setting is 70 volts +/-5% between terminals X and
XX,

4.7.5 TRANSIENT LOAD SWITCHING ADJUSTMENTS

The additional function controls of "DIF* and "DWELL" are
provided to enable the load acceptance capability of the
generating set to be optimised. The overall generating set
performance depends upon the engine capability and governor
response, in conjunction with the generator characteristics.

It is not possible to adjust the level of voltage dip or recovery
independently from the engine performance, and there will
always be a 'trade off between frequency dip and voltage dip.

4.7.5.1 DIP

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee peint as shown
in Fig.4,
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4.7.5.2 DWELL

The dwaellfunctionintroduces a time delay between the recovery
of voltage and recovery of speed.

The purpose of the time delay is to reduce the generator kW
below the available engine kW during the recovery period, thus
allowing an improved speed recovery.

Again this control is only functional below the "knee point”, i.e. if
the speed stays above the knee point during load switching
there is no effect from the "DWELL" function setting.

Clockwise adjustment gives increased recovery time.

The graphs shown helow are representations only, since it is
impossible to show the combined effects of voltage regulator
and engine governor performance. A typical generating set
load switching trace is illustrated in Fig. 6..

. Adjustable
% ! ‘ [ / Slope
" ( Articlockwise
100 Adjustment -

o5 LD

/A
//Glockw'

90 . ise

/"' Adjustment
85
80 L

t Time

—_—
Instant of Load
Application
Fig. 5

4.8 ACCESSORIES

Refer to the "ACCESSORIES" Section of this Manual for setting
up procedures related to generator mounted accessories.

if there are accessories for control panel mounting supplied with
the generator refer to the specific accessory fitting procedures
inserted inside the back cover of this book.

Replace AVR access cover after all adjustments are completed.




TYPICAL PERFORMANCE OF 1250kVA GENERATING SET WITH 900kW STEP LOAD APPLIED
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SECTION 5

INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depand upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals. In this case refersnce should be made to the
generating set manufacturer's instruction book and any
pertinent local regulations.

If the generator has been installed on a set without switchboard
or circuit breaker the following points refating to connecting up
the generator should be noted.

5.2 GLANDING

The terminal box is most conveniently glanded on either the right
or laft hand side. Both panels are removable for
drilling/punching to suit glands/or glanding boxes. If single core
cables are taken through the terminal box side panel an
insulated or nen-magnetic gland plate should be fitted.

Incoming cables should be supported from either below or
above the box level and at a sufficient distance from the centre
line of the generating set so as to avoid a tight radius at the point
of entry into the terminal box panel, and allow movement of the
generator set on its anti-vibration mountings without excessive
stress on the cable.

in addition the cable should be clamped at the gland so that
forces on the cable dus to set movement cannot be transmitted
to the insulated terminals in the terminal box.

Before making final connections, test the insulation resistance
of the windings. The AVR should be disconnected during this
test and RTD leads grounded. ’

A 2500V motorised Megger should be used for the main stator
winding. The insulation resistance should not be less than
400MA2 and the polaristation index should be in the order of 2 or
greater at 20°C. [f these values cannot be achieved the windings
should be dried out as detailed in the Service and Maintenance
section of this manual.

A 1000V instrument is suitable for all other windings and a
minimum insulation resistance value of 1M should be
recorded.

When making connections to the insulated terminals the
incoming cable termination should be placed on top of the
winding lead termination(s} and clamped between the two nuts
provided as shown in Fig. 7.

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
as supplied from the factory. An earthterminal is provided inside
the terminal box adjacant to the main terminals. Shouid it be
required to operate with the neutral earthed a substantial earth
condustor {normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

CAUTION!

To avoid the possibility of swarf entering
any electrical components in the terminal
box, panels must be removed for drifling.

CAUTION!

Reference to local electricity regulations o
safety rules should be made 10 ensure
correct earthing procedures have been
followed.

5.4 PROTECTION

Although the AVR incorporates certain protective elements as
already described, itis the responsibility of the end user and his
contractors/sub-contractors to ensure that the overall system
protection meets the needs of any inspectorate, local electricity
authority or safety rules, pertaining to the site location.

High voltage transient surges above 14kV generated by a
switching device or lightning strikes on overhead cables must
be prevented from reaching the generator terminals by the fitting
of correctly designed surge suppression devices. These must
be connected as close to the generator terminals as practicable,

To enable the system designer to achieve the necessary
protection andfor discrimination, fault current curves are
available on request from the factory, together with generator
reactance valuesto enable faultcurrent calculations to be made.

Space and sufficient winding lead length is allowed in the
generator terminal box for the fitting of differential protection
current transformers if required.

WARNING !

Incorrect Installation and/or protective
systems can result in personal Injury and/or
equipment damags.

Instaliers must be qualifled to perform
electrical Installation work.




5.5 COMMISSIONING

En$ure that all external cabling is correct and that all the
generating set manufacturer's pre-running checks have been
brried out before starting the set.

Generators fitted with air filters should have the filters charged
with oil prior to commissioning tests. Refer to Service and
Maintenance section for charging (subsection 7.3.2).

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

Should malfunction occur during commissioning refer to Service
and Maintenance section 'Fault Finding' procedure.




SECTION 6

ACCESSORIES
6.2 DROOP

6.1 GENERAL

Generator control accessories may be fitted, as an option, in the
generator terminal box. If fitted at the time of supply, the wiring
diagram{s} in the back of this bock shows the connections.
When the options are supplied separately, fitting instructions are
provided with the accessory.

Available accessories for generator mounting are as follows:

Droop transformer,
VAr/PF controller and current transformers;
Fault current limit transformers.

There are two terminal box mounted accessories, which relate
to parallel operation i.e. DROOP and VAI/PF controller. {See
Paragraph 6.2 and 6.3 respectively). Understanding of the
following notes on parallel operation is essential before
attempting the fitting or setting of either accessory.

When operating in parallel with cther gensrators 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.  Fraquency must match within close limits

2. Voltages must match within close limits

3.  Phass angle of voltages must match within close limits.
A variety of techniques, varying from simple synchronising

lamps to fully automatic synchronisers, can be used to ensure
these conditions are met.

CAUTION!

Fallure to meet conditlons 1, 2, and 3 when
closing the cricult breaker, will generate
excessive mechanlcal and electrical
siresses, resulting In squipment damage.

Once connectad 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 and kVAr in relation to generator
ratings.

It is important to recognise that:

1. True kW are derived from the engine, and speed
govemor characteristics determine the kW sharing
between sets

and

2. kVAr are derived from the generator, and excitation
control characteristics determine the kVAr sharing.

Refarence should be made to the generating sst manufacturer's
instrustions for sefting the governor controls.

The most commonly used method of kVAr sharing is to create a
generator voltage characteristic which falls with decreasing
power factor (increasing kVAr). This is achieved with a current
transformer (CT) which provides a signal dependent on current
phase angle (i.e. power factor) to the AVR.

Note:if 'current limit' transformers are fitted the "W' phase CT
provides both droop and current limit.

The current transformer has a burden resigtor on the AVR board,
and a percentage of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtaired by turning the
‘DROOP” control potentiometer clockwise,

Fig. 8. indicates the effect of droop in a simple two generator
system.

Generally 5% droop at fult load current zero pf is sufficlent to
ansure kKVAr sharing.

Load at pf cos &

|
| |

Gen No. 1 Gen No. 2

No.2 /

kW No. 1

KVA

No.1 D Greater
than Mo. 2 Droop

Ne.2

kW
No, 1

kVA

No. 1 and No.2
Droop Equal

kVA

No. 1 Droop less than
No. 2 Droop



If the droop accessory has been supplied with the generator it
WI|| have been set to a nominal 5% droop at full load zero power
tactor current, and diagrams will be included inside the back
cover of this book,

6.2.1 Setting procedure

Depanding upen available load the following settings should be
used - all are-based on rated current level.

0.epf. LOAD
Opf LOAD

SET DROOP TO 3%
SET DROOP TO 5%

(at full load current)
(at full load current)

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

Run each generator as & 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.
Adjust 'DROCP’ control to give droop in line with above table.
Clockwise rotation increases amount of droop.

Note 1

Reverse polarity of the CT will raise the generator voltage with
load. The polarities 51-52 shown on the wiring diagrams are
correct for clockwise rotation of the generator looking st the
drive snd. Reversed rotation requires S1-52 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 fittad with droop circuit, operated as a single unit at

rated load 0.8pf, is unable to maintain the usual +/- %%

ragulation. A shorting switch can be connected across S1-S2to
restore regulation for single running.

WARNING!

LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings. Revarse
powsr telays should be flited to frip main
clreuit breaker.

LOSS OF EXCITATION to tha genearator can
result In large current oscillations with
consequant damage to generator windings.
Excltatlon loss detection equipment should
be fltted to trip main circuit breaker.

6.2.2 Astatic control

" The 'droop' current fransformer can be used in a connection
arrangement which enables the normal regulation of the
generator to be maintained when cperating in parallel.

This feature is only supplied from the factory as a fitted droop
kit. However, if astatic control is requested at the time of order,
the diagrams inside the back cover of this book will give the
necessary site connections. The end user is required to provide
a shorting switch for the droop current transformer secondaries.

'Should the generator be required to be converted from standard
droop to'astatic’ control, dlagrams are available on request.

The setting procedure is exactly the same as for DROOP.
{Paragraph 6.2.1)

CAUTION'!

Whan using thls connection arrangement a
shorting swlich Is required across each C.T.
burden (terminais S1 and S2.)

The swlich must be closed a) when a
generating set is not running and b) when a
generating set Is selected for single

running.

6.3 VAR/PF CONTROL

This accessory is primarily designed for those generator
applications where operation in parallel with the mains is
required.

Protaection against loss of mains or generator excitation is not
included in the unit and the system designer must incorperate
suitable protection.

The electronic control unit requires both droop and kVAr current
transformers. When supplied with the generator, wiring
diagrams inside the back cover of this book show the
connections.

The unit has two modes of operation - VAr and PF.

in VAr mode the unit menitors the leve! of kVAr supptlied by the
generator and adjusts excitation to maintain constant kVAr,

In pf mode the unit monitors the power factor of the generator
current and adjusts excitation to maintain the power factor
constant. This mode can also be used to control the power factor
of the mains if the point of current monitoring is maved to the
maine cables. Refer to the factory for appropriate detaiis.

6.3.1 VAI/PF Controller Setting Up Procedura - PF
Mode and VAr Mode

It is recommended that a pre-setting check is carried out.

Check that both droop and VAr curment transformers are in the
correct phases and have been correctly connected for polarity,
as indicated on the diagrams, E2 and E1 must be connected to
terminals 7 and 8 respectively, via an auxiliary contact on
generator breaker.

Check that jumper links are connected as below:-

Link terminals - 240 and E1
Link tarminals - 4and 3
Link terminals - 1and?2
Link terminals - K and -

Select mode of operation with a jumper link.

PF mode -
VAr mode -

C-PF
C- VAr

link terminal
link terminal

Positions of terminalis are shown on Fig. 9.

Setting s most simply carried out in two parts:-

1. Checking of droop polarity and setting; '

2. Checking of VAr polarity and setting.

It is recommended that a remote hand trimmer is connected for

setting purposes. Refer to Fig. 9 for location of control
potentiometers.
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6.3.1.1 Droop Polarity and Setting

The 51-52 droop CT polarities shown on the wiring diagrams are
correct for clockwise rotation on drive end. If the rotation is
reversed then the $1-52 droop CT wires should be reversed on

the auxiliary terminal board. The VArfPF controller CT is not

affected by rotation. See Fig. 9 for potentiometer locations.

Befora running the generator, the AVR "DROOP* control
potentiometer should be turned fully clockwise. The AVR "TRIM”
control potentiometer should be turned fully anti-clockwise to
disabte the VAr/PF controller. The "I/LIMIT" control potentiometer
should be turned fully clockwise.

The external hand trimmer (if fitted) should be turned to the
midway position.

After starting the generator the AVR volts control potentiometer
should be adjusted so that the generator volts are equal to the
mains volts.

Paralleling with the mains can be attempted after checking
phase rotation and observing the usual synchronising
procedure.

Immediately after paralleling there should be little or no current
showing on the generatar ammeter when the engine load (kW)
are zero. if the cument rises to a high level when the circuit
breaker is closed, the generator should be tripped out
immediately and stopped. In this case it is likely that the droop
CT is reversed. Interchange leads S1 and 52 at the AVR
terminals.

After successful parallsling has been achieved, the load on the
generator should be increased slowly to 50%. The power factor
should be kept to near unity by careful adjustment of the remote
hand rimmer. The AVR $1-52 voltags should be measured and
recorded for future reference and should be between 1 and 4
volts AC.

6.3.1.2 VAr Polarity and Setting

potentiometer should be adjusted to the fully anti-clockwise
position (maximum lag}. See Fig. 9 for potentiometer location.

The AVR A1-A2 voltage should be measured and should be
between 2.5 volts DC (positive on A2, negative on A1). i the
polarity is wrong then stop the generating set and interchange
the $1-52 connections on the VAr/PF controller terminals.
Restart the generating set and proceed as follows. Rotate the
'PF/VAr controf potentiometer fully clockwise (maximum lead).

Now the AVR A1-A2 voltage should again be 2-5 volts DC with
positive now on A1, negative on A2,

Note: It may take 10 - 20 seconds to change poiarity
after adjusting the PF/VAr control potentiometer.

Stop the generator and turn the "PF/VAr control potentiometer
to the desired operating power factor.

Turn the AVR ‘TRIM® control potentiometer to the half way
position.

The optimum setting position of the 'DROOFP" control
potentiomster can-now be calculated by using the following
formula and the recorded $1-52 droop voltage at 50% load (as
reacorded from 6.3.1.1 procedure).

Potentiometer setting (0-100%) =
1 X 100%
Measured S1-82 volts

EXAMPLE If the measured volts across $1-S2 at 50% load was
2 volts, then
% X 100 = 50% .

Therefore the AVR "DROOP" control potentiometer should be
adjusted to halfway position (50%).

Adjust the "DROOP" control potentiometer to the calculated
setting (0% setting is with the control potentiomster fully
anticlockwicsat



The AVR and VAr/PF controller are now correctly set and may
be put into service.

6.4 FAULT CURRENT LIMIT TRANSFORMERS

These accessories work in conjunction with the AVR circuits to
provide an adjustment o the level of current delivered into a fault,
One current transformer {CT} per phase.is fitted to provide
current limiting en any line to line or line to neutral fault,

Note: the W phase CT can also provide "DROCP", Refer t0 6.2.1
for setting droop independent of current limit.

Adjustment means Is provided with the "I/LIMIT “control
potentiometer on the AVR. Refer to Fig. 9. for location. If current
limit transformers are suppliad with the generator the limit will be
set in accordance with the level specified at the time of order,
and no further adjustment will be necessary. However should
the level need to be adjusted, refer to the setting procedure
given in 6.4.1.

6.4.1 SETTING PROCEDURE

Run the generating set on no-load and check that engine
govemnor is eet to correct nominal speed.

Stop the generating set. Remove the link batwesn terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the tarminals K1-K2.

Turn the I/LIMIT control potentiomster fully anticlockwise. Short
circuit the stator winding with a bolted 3 phase short at the main
terminals. An AC current clip-on ammeter is required to measure
the winding lead current.

With the switch across K1-K2 apen start the generating set.

Close the switch across K1-K2 and tumn the “YLIMIT" control
potentiometer clockwise until required current level is observed
on the clip-on ammeter. As soon as correct setting is achieved
open the K1-K2 switch.

Should the current collapse during the setting procedure, the
internal protective circuits of the AVR will have operated. In this
event shut down the set and open the K1-K2 switch, Restart the
set and run for 10 minutes with K1-K2 switch open, before
attempting to resume the setting procedure.




WARNING !

Sarvice and fault iinding procedures
present hazards which can result in severe
personal Injury or death. Only psrsonnel
qualltied te perform electrical and
mechanical service should carry out these
procedures.

Ensure engine starting circulits are disabled
before commencing service or maintenance
procedures. Isolate any antl-condensation
heater supply.

Ne routine maintenance procedure is required on the standard
generator but periodic attention to winding condition
(particularly when generators have been idle for a long period)
and bearings is recommended. (Refer to subsections 7.1 and
7.2 respectively).

When generators are fitted with air filters regular inspection and
filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

The condition of the windings can be assessed by measurement
of insulation resistance to earth.

The AVR should be disconnected during this test and the
resistance temperature detector leads grounded. A 2500V
motorised megger or similar instrument shouid be used for the
main stator windings. A 1000V instrument is suitable for all other
windings.

The main stator winding insulation resistance to earth should be
in excess of 5SOMIL and the polarisation index in the order of 2 or
greater at 20°C. All other windings should have insulation
resistances in excess of 0.5MLQ .

Should the valuas be less than quoted, drying out the gensrator
windings is essential.

Drying out may be carried out by directing warm air from a fan
heater or similar apparatus into the generator air inlets andfor
outlets,

Alternatively, the alternator main stator windings may be short
circuited with a bolted 3 phase short at the main terminals and
the generating set run with the AVR disconnected at terminals X
and XX. ADC supply is connected to the leads X and XX (X must
be connected to the positive of the DC supply and XX to the
negative of the DC supply). The DC supply must be variable
from O - 24V and capable of supplying 1.0A. An AC current
clip-on ammeter or similar instrument is required to measure the
winding lead cutrent.

Set the DC supply voltage to zero. Start the generating set and
slowly increase the DC voltage to pass current through the main
stator winding. The current level should not exceed the rated
current of the generator.

Normally - 1 hour is sufficient to dry out windings by this method.

SECTION 7
SERVICE AND MAINTENANCE

After drying out the insulation resistances and polarisation index
of the main stator windings should be rechecked.

On re-testing it is recommended that the main stator insulation
resistance and polarisation index is checked as follows:-

1 Separate the three neutral leads

2 ground V and W phase and megger U phase to ground
) UandW ° ' b v o~ "
L] U and V L] L] [] W L] L] 1
If the minimum value of insulation resistance or polarisation index
are not obtained, drying cut must be continued and the test
repeated.

If the minimurm value of insulation resistance or polarisation index
can not be achieved, rewinding or refurbishment of the main
stator winding will be necessary.

7.2 BEARINGS

All bearings are packed and sealed for maintenance free
operation. During rmajor overhaul, however, it is recommended
that they are flushed out and repacked with grease. Periodic
checks for overheating or noise during the life of the bearing are
recommended.

If excessive vibration develops after a pericd of time this may be
due to bearing wear - the bearing should then be examined for
damage or loss of grease.

The grease should be occasionally checked for signs of
emulsification {milky coloured grease). If present the bearing
must be dismantled, cleaned and repacked. In any event, after
40,000 hours running the bearing should be replaced. Refer to
the procedure at the end of this section, {Subsection 7.5.3).

7.3 AIRFILTERS

DANGER!

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

WARNING !

The short circult must not be applled with
the AVR connected in circult. Current in

The frequency of filter maintenance will depend upon the
severity of the site conditions. Regular inspection of the
elements will be required to establish when cleaning is
necessary.

7.3.1 Cleaning procedure

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable degreasing agent until the
alement is clean.

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

The slement can be inspected for cleanliness by looking through
the filter towards the light. When thoroughly clean, no cloudy
areas will be seen,




Dry elements thoroughly before attempting to carry out the
recharging procedure.

7.3.2 Recharging (Charging)

Charging is best done by totally immearsing the dry element into
a dip tank containing ‘Filterkote Type K" or commercial
lubricating oil SAE 20/60. Qils of higher or lower viscosity are
not recommended.

Allow elements to completely drain before refitting the elements
into the frames and putting into service.

7.4 FAULT FINDING

FAULT ACTION

No voitage build-up when
starting set

Follow Separate Excitation
Test 7.5.

Loss of voltage when set
running

First stop and re-start set.
i no voltage or voltage
collapses after short time,
follow Separate Excitation
Test Procedure 7.5

Generator voltage high
followed by collapse

Check sensing leads to
AVR. Check isolating
transformer secondary
output - Refer to Separate
Excitation Test Procedure
7.5,

Voltage unstable, either
on no-load or with load

Check speed stability.
Check "“STABILITY" setting
- Refer to Initial Start Up
4.6.

Voltage low on load Check speed. f correct
check "UFRQ" setting -

Refer to Load Testing
section 4.7.2.
Phase voltages Check stator winding and
unbalanced cables to main circuit

breaker. Refer to
Unbalanced Main
Terminal Voltages 7.5.1.2.

Excessive voltage/speed
dip on kad switching

Check governor response
- Refer to generating set
manual. Check 'DIF’
setting - Refer to Load
Testing Section 4.7.5.

Sluggish recovery on load
switching

Check gavernor response
- Refer to generating set
manual. Check "DWELL"
setting - Refer to Load
Testing section 4,7.5.

Before commencing any fault finding procedures examine all
wiring for broken or loose connections.

7.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be
checked using this procedure.

1 With the generating set stationary remove AVR access

2 Connect a B0W 240V household lamp to AVR terminals
X and XX. (Only required for section 7.5.2).

3 Connect a 0-12V, 1.0A DC supply to leads X and XX,
The positive of the DC supply is connected to the lead
marked X and the negative to the lead marked XX.

The procedure (s simplified by dividing inlc two sections:

GENERATOR WINDINGS, SENSING TRANSFORMER,
ROTATING DIODES AND PERMANENT MAGNET GENERATOR

CAUTION!

The raference voltages and resistances
quoted apply to a standard winding. For
generatars having voltages other than
those specified refer to factory for detalls.

DANGER !

THE GENERATOR MAIN TERMINALS ARE
LIVEWHEN THE GENERATOR IS RUNNING,
WITH OR WITHOUT VOLTAGE APPLIED TO
X -XX.

Ensure all disconnecied leads are lsolated
and free from earth.

(PMG),
and
AVR STATIC TEST.

7.5.1 GENERATOR WINDINGS, SENSING
TRANSFORMER, ROTATING DIODES and PMG.

This procedure is carried out with leads P2-P3-P4 and leads
6-7-8 disconnected at the AVR and using a 0 - 1.0V DC supply
to X and XX.

A 1.0V DC supply will give voltages of less than 1000 volts line
to line at the generator terminals thus allowing the use of a
standard digital multimeter to check line to line and line to neutral
voltages.

Start the set and run at full speed with the DC supply to X - XX
set at zero volts.

Measure the voltages between P2-P3-P4. These should be
balanced and within the voltages given below:

170 -180V
200 -216Y

50Hz Generators
60Hz Generators

If voltages are incorrect or unbalanced, replacement of
permanent magnet generator, stator andfor rotor is required.
Refer to removal and replacement of component assembilies at
the end of this section.

The PMG stator resistances and insulation resistances to earth
should be checked. Resistances should be balanced and
between values given below:-

- 21-25Q
- 49-590

4 pole generators
6 pole generators

Insulation resistance should be at least 0.5 megohms.

Increase the d.c. supply to 1.0V and check voltages at leads
6-7-8, and main terminals U-V-W.



Generator DCsupply | AC Voltage Main
Rated 6-7-8 Terminal
Voltage Voltage
3.3kV 50Hz 1.0V 37-44V 650-750V
4.16kY 60Hz 1.0V 49-55Y 850-950V
2.4kV 60Hz 1.0V " 4955V 490-550V
{Deha)

7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1% at leads 6-7-8 and main
terminals, it can be assumed that all exciter windings, main
windings and main rotating diodes and isolating transformer are
in good order. i main terminal voltages are balanced and
correct but voltages at 6-7-8 are NOT balanced or correct, the
isolating transformer is fautty and should be replaced.

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

Rectitler Diodes

The diedes on the main rectifier assembly can be checked with
amultimeter. The flexible 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 (infinity} in the reverse direction, and a low
resistance in the forward direction. A faulty diode will give a full
deflection reading in both directions with the test meter on the
10,000 ohms scale, or an infinity reading in both directions.

On an eleéctronic digital meter a healthy diode will give a low
reading in one direction, and a high reading in the other,

The rectifier assembly is split into two plates, the positive and
negative, and the main rotor ts connected across these plates,
Each plate carries 3 dicdes, the negative plate carrying negative
biased diodes and the positive plate carrying positive biased
diodes, Care must be taken to ensure that the correct polarity
dicdes are fitted to each respective plate. When fitting the diodes
to the plates they must be tight enough to ensure a good
mechanical and electrical contact, but should not be
overtightened. The recommended torque tightening is 4.06 -
4.74Nm (36-42lb in).

Surge Suppressor

The surge suppressor is a metal-oxide varistor connected
across the two rectifier plates to prevent high transient reverse
voltages in the field winding from damaging the diodes. This
device is hot polarised and will show a virtually infinite reading
in both directions with an ordinary 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.

Main Excltation Windings

If after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then the
main rotor, eéxciter stator and exciter rotor winding resistances
should be checked {see Rasistance Charts). The exciter stator
resistance is measured across leads X and XX. The exciter rotor
is connected to six studs which also carry the diode lead
terminals. The main rotor winding is connected across the two
rectifier plates. The respective leads must be disconnected
befors taking the readings.

Incorrect resistances indicate faulty windings and component
replacement Is necessary. Refer to dismantling/re-assembly
procedures at the end of the section.

FRAME | MAIN | EXCITER | EXCITER

SIZE | ROTOR | STATOR | ROTOR
MV64 | MVE34WG| 1.37 17 0.0158
Pole

MVE34WJ | 1.66 17 0.0158
MVE6E |MVB36WK| 1.67 17 0.2
Pole
MV74 |MV734WE| 1.20 17 0.006
Pole  vraawr | 124 17 0.006

MV734WG| 1.58 17 0.096

MV734WH|  1.75 17 0.096
MV76 | MV736WF| 269 17 0.2
Pole  Mvraswa| 348 20 0.28

7.5.1.2 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 the engine when excitation is applied.
Disconnect the main cables and separate the three neutral

winding leads or open the delta connection in case of 2.4kV

60Hz.

Measure each phase resistance - values should be balanced
and within +/- 10% of the value given below:-

MV6 4 Pole MVE34WG 0.32
MVE34WJ 0.19
MVE 6 Pole MVE38WK 0.265
MV7 4 Pole MV734WE 0.125
MV734WF 0.089
MV734WG 0.068
MV734WH 0.056
MV7 6 Pole MV734WF 0.14
MV734WG 0.115

Measure insulation resistance of all phases as previously
described under WINDING CONDITION 7.1.

Unbalanced or incorrect winding resistances andfor low
insulation resistances to earth indicate rewinding of the stator
will be necessary. Refer to removal and replacement of
component assemblies at the end of this section.

7.5.2 AVR STATIC TEST

This procedure is carried out with leads 6-7-8 and P2-P3-P4
connected to the AVR and a 0 - 12V DC supply to leads X and
¥% 1linke 1-2and K2-K1 ehenild ba in nlaca on thae AVE tarminas




DANGER !

During this test HIGH VOLTAGE will exist at
the generator maln terminals. Ensure

terminal box cover Is In place.

With the DC supply set at 12 volts and the "VOLTS' control
potentiometer turned fully clockwise, start the set and run at full
speed. Check that generator obtput voliage or voltage at 6-7-8
is in line with the table below:-

Geanaratar DC supply | AC voltage Main
Rated 6-7-8 Terminal
Voltage Voltaga
3.3kV 50Hz 12V 165-195Y 2.8-3.5kV
4,16kV &§0Hz 12v 200-240V 3.5-4.3kV
2.4kV 60Hz 12V 200-240V 2.0-2.5kV
{Delta)

The lamp connected across terminals X and XX should glow for
8 - 10 seconds and then switch off,

Voltages at terminals P2-P3-P4 should ba as given in 7.5.1.

If the lamp does not light the AVR is faulty - replace AVR and
recheck.

CAUTION!

After this test turn VOLTS econtrol
potentiometer fully anticlockwlse.

After rectification of any faults found remove all test connections
and conhect leads X - XX to the AVR.

Re-start the set and adjust "VOLTS" control potentiometer by
slowly turning clockwise until rated voltage is obtained,

Refit all terminal box coversfaccess covers and reconnact
heater supply.

) WARNING !

Fallure to re-fit all guards, access covers
and terminal box covers can result in
personal Injury or death.

7.5.3 REMOVAL AND REPLACEMENT OF

- COMPONENT ASSEMBLIES (Metric threads are
used throughout.)

7.5.3.1 PERMANENT MAGNET GENERATOR

1. Remove access cover (Frame 7 only).

2. Disconnect P2, P3, P4 at the multiway connector inside
the access cover.

3.  Remove the 4 screws and clamps retaining the stator
housing (Frame 6) or the stator pack (Frame 7).

4,  Tap the stator pack or housing out of its spigot.

 An tha hinhly maana

roter will attract the stator core

care must be taken to avoid a contact which may damage the
winding.

5. Remove the exciter rotor securing bolt and stow safely
and firmly pull the complete rotor assembly from its
location.

N.B. Keep the rotor clean and avoid contact with metal dust or
particles - prefarably place in plastic bag.

IMPORTANT
The permanent magnet rotor should under no circumstances be
dismantled or the magnetic properties will be destroyed.

Re-assembly is a reversal of above procedure having due
regard for the notes befow:-

1.  Ensure rotor magnet assembly is free of metal pieces or
particles.

2.  Careis needed to avoid winding damage when
re-assembling the stator pack, due to strong magnetic
attraction,

7.5.3.2 REMOVAL OF BEARINGS

NOTE:

Rermaoval of the bearings may be effected either after the rotor
assembly has been removed OR more simply by removal of
endbracket(s). Refer to Main Rotor assembly section 7.5.3.3.

NOTE:

The bearings are enclosed in pre-packed cartridge housings
and should not be dismantied unless absolutsly necessary,
such as for relubrication, replacement of bearings or during &
major overhaul. if bearings are to be refitted, withdrawal force
must not be applied through the rolling elements.

1. The hearings are a press fit on the shaft and can be
removed with standard tooling, i.e. 2 or 3 legged
manual or hydraulic bearing pullers.

2. Remove 4 screws holding bearing cap.

3. Remove cap.

4, Remove circlip (1-bearing machines - non drive end) or
waved washer (2-bearing machines - drive end)

5.  Remove bearing cartridge hdusing complete with
bearing.

When replacing bearings the housings must be flushed out and
refillad as follows:-

Lithium-based Grease Mohilux No.
EP2 or Shell Alvania R3

Recommended lubricant:

Temperature range: -30°C. to + 120°C,

110 ml Orive end and non drive
end bearing.

Quantity:

o



7.5.3.3 MAIN ROTOR ASSEMBLY
SINGLE BEARING MACHINE

NOTE:

On single bearing machines, before removal from, or
re-assembly to the prime mover, position the rator, it possible,
such that a full pole facs is at bottom dead centre.

1. Remove all access covers and terminal box lid.

2. Disconnect exciter leads X and XX and PMG leads
P2-P3-P4 at the auxiliary terminals inside the terminal
box.

3.  Ensure that thess leads are free to come away with the
non drive endbracket when removed.

4.  Remaove the 8 bolts holding the drive end adaptor to the
frame.

5.  With rope sling around drive end adaptor, tap adaptor
: out of its spigot location; guide over fan and remove.

6. Remove the 4 bolts retaining the non drive end bearing
.cartridge in the non drive end endbracket {outer 4 bolts).

Remove the 8 holts securing the non drive endbracket
to the frame.

Supporting the non drive endbracket with a hoist, insert
two M10 bolts in the two holes provided for ‘jacking’
purposes {on the endbracket horizontal centre line).
Screw in the bolts until the endbracket spigot is clear of
the locating recess, lower the whole assembly until the
main rotor is resting in the stator bore.

Still supporting the non drive endbracket, tap the
bracket off the nen drive end bearing cartridge (taking
care that the exciter stator does not foul exciter rotor
windings) and remove.

To withdraw the rotor from the stator the rotor must be
supportad by a rope at the drive end and eased out of
the stator core until half the main rotor is protruding out
of the stator. At this point it is safa to release the weight
from the rope sling.

10, Tightly bind a ropse sling around the rotor core, and,
supporting the non drive end of the rotor, guide it clear
of the stator.

WARNING !

The rope sling may not be at the centre of
gravity of the rotor and guldance at the ends
of the rotor Is assential. As the rotor is fully
wihthdrawn from the stator core, THE FULL
WEIGHT OF THE ROTOR MUST BE
SUPPORTED BY THE CRANE. If the rotor
core is allowed 1o drop more than a few
mililmatres at this point, it will make contact
with the stator windings and may damage
them. '

Re-asgembly is a reversal of the above procedure,

Before assembly of a single bearing rotor into stator housing
chack that the drive discs are not damaged or cracked or
showing any other signs of fatigue. Also check that holes in the

[ L R P AR 4T ST S TN W |

Damaged components must ba replaced.

When refitting discs ensure that 6 plates totalling a thickness of
7.2mm are used and the pressure ring is refitted.

Jorque setting for the disc to coupling hub fixing bolts is 84 kgfm
{B22Nm)}.

Refer to engine manual for torque setting of disc to flywhesl fixing
bolts.

TWO BEARING MACHINES

NOTE:

Position rotor, if possible, such that a full pole face is at bottom
dead cantre, :

Turn rotor until a full pole face is at bottom dead centre,

The procedurs for removal of a two bearing rotor is similar to that
outlined for single bearing machines with the exception of Steps
4 and 5 relating to the drive end adaptor.

For removal of this itam proceed proceed as follows:-

1. Remove the 8 bolts holding drive end adaptor to frame
and 4 boits retaining bearing cartridge in drive end
bracket (outer 4 bolts}.

2. With rope sling arcund the shaft extension, supporting
the rotor weight tap the drive endbracket spigot out of
its locating recess and lower rotor assembly to rest in
the stator bore.

3.  Take the weight of the drive endbracket on the sling
and tap the bracket off the drive end bearing cartridge,
guide aver the fan and remove,

Re-assembly is a reversal of the above procedure.
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Fig. 11.
TYPICAL MV7 SINGLE BEARING GENERATOR
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A.C. GENERATOR WARRANTY
WARRANTY PERIOD:

A.C. Generators:  In respect of a.c. generatars the warranty period is
(i twelve months after the goods have been notified as ready tor despatch
OR (i) provided that the Dealer tests the goods before despatch, twelve maon®
from the date the goods are despatched by the Dealer or eighteen mon
have been notified as ready for despatch by us (whichever is the shorter!

DEFECTS AFTER DELIVERY:

We will make good by repair, or, 8t our oplion, by the supply of a replacement any fault which|
appears in any goods manufactured by us within the warranty period and is found on exami|
solely due 1o defective material and workmanship provided that |

{a} We receive notice in writing of the alleged defect within 30 days of its discovery and t
promptly returned, carriage paid, with all identification numbers and marks intact 1
supplied the goods or, if required by us, to our Works.

{b) We shall be under no liability for defects in any goods which:

(i) have not been stored, installed, used and maintained properly and carefully in
current recommendations; or

{ii} have been used after the defect has been, or ought reasonably 10 have been disco

i

) . . ) |

{iii} have been repaired, adjusted or altered without prior authorisation or by any per
ourselves;

nor in any secand-hand goods, proprietary articles or goods not of our ewn manufactuce, al'thx:\I
such articles and goods being covered by the warranty (if any) given by the separate manufacture

{ct Our ligbility shall be fully discharged by either repair or replacement as above, and in any
shall not exceed the current list price of the defective goods.

{d) Our liability under this clause shall be in lieu of any warranty or condition implied by |z
or fitness for any particular purpose of the goods, and save as expressly provided in this
be under any liabitity, whether in contract, tort or otherwise, in respect of any defect
ar for any damage or loss {whether direct or consequential resulting from such defect
done in connection therewith),

(e) Any claim under this clause must contain full particulars of the alleged defect, the descri
the serial number (as shown an the manufacturers identification plate) or, for spares, t
the date of purchase and the name and address of the vendor.

{f) Our judgement in afl cases of claims shall be final and conclusive and the claimant shalt
on all guestions as ta defects and the exchange of a part or parts. The repaired or replai
delivered by us free of charge ex-Works, We shall not be liable for any expense which
remaoving ar repiacing any part sent to us for inspection or in fitting any replacement sup

MACHINE SERIAL NUMBER
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