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SAFETY PRECAUTIONS

Before operating the generating set, read Operation Manual and
this Generator Manual and become familiar with it and the
equipment.

SAFE AND EFFICIENT OPERATION CAN
BE ACHIEVED ONLY 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.

Observe all WARNING/CAUTION notices.

® Ensure installation meets all applicable safety and local
elactrical codes. Have all installations performed by a
qualified slectrician.

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

s Disable engine starting circuits before carrying out
maintenance.

* Disable closing circuits and/or place warning notices on any
circuit breekers normally used for connection to the mains or
other generators, to avoid accidental closure,




FOREWORD

The function of this book is to provide the user of the Stamford
generator with an understanding of the principles of opsration,
he critaria for which the generator has been designed, and the
stallation and maintenance procedures. Specific areas where
the lack of care or uge of incorrect procedures could lead to
equipment damage andfor personal injury are highlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding 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 Instaillation, operatlon, sarvicing or
replacement of parts can result in severe
personal Injury or death, and/or equipment
damage.

Service personnel must he qualified to
perform electrical and mechanical service.
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ACCESSORIES

REMOTE VOLTAGE ADJUST (ALL AYR TYPES) :
PARALLEL OPERATION

DROCP

SETTING PROCEDURE

ASTATIC CONTROL

MANUAL VOLTAGE REGULATOR (MVR) -
MX341 and MX321 AVR

OVERVOLTAGE DE-EXCITATION BREAKER
SX421 and MX321 AVR

CURRENT LIMIT - MX321 AVR

SETTING PROCEDURE

POWER FACTOR CONTROLLER (PFC3}

SERVICE AND MAINTENANCE

WINDING CONDITION

BEARINGS

AIR FILTERS

CLEANING PROCEDURE

RECHARGING (CHARGING)

FAULT FINDING

SX460 AVR - FAULT FINDING

SX440 AVR - FAULT FINDING

SX421 AVR - FAULT FINDING

TRANSFORMER CONTROL - FAULT FINDING
MX341 AVR - FAULT FINDING

MX321 AVR - FAULT FINDING

RESIDUAL VOLTAGE CHECK

SEPARATE EXCITATION TEST PROCEDURE
GENERATOR WINDINGS, ROTATING DIODES and
PERMANENT MAGNET GENERATOR (PMG)
BALANCED MAIN TERMINAL VOLTAGES
UNBALANCED MAIN TERMINAL VOLTAGES
EXCITATION CONTROL TEST

AVR STATIC TEST

TRANSFORMER CONTROL

RETURNING O SERVICE

REMOVAL AND REPLACEMENT OF COMPONENT ASSEMBLIES
REMOVAL OF PERMANENT MAGNET GENERATOR (PMG)
REMOVAL OF BEARINGS

REMOVAL OF ENDBRACKET AND EXCITER STATOR
REMOVAL OF THE ROTOR ASSEMBLY

SPARES AND SERVICE

RECOMMENDED SPARES
SERVICE

PARTS IDENTIFICATION

TYPICAL SINGLE BEARING GENERATOR
TYPICAL TWO BEARING GENERATOR

TYPICAL TWO BEARING (SERIES 5) GENERATOR
ROTATING RECTIFIER ASSEMBLY




SECTION 1

INTRODUCTION
1.1 INTRODUCTION

The UC22/27 range of generators is of brushless rotating field
desigh, available up to 660V/50Hz (1500 rpm) or 60Hz {1800
rpm), and built to meet B.S. 5000 Part 3 and international
standards,

All the UC22/27 range are self-excited with excitation power
detived from the main output windings, using either the
SX460/SX440/5X421 AVR. The UC22 is also available with
specific windings and a transformer controlled excitation
system.

A permanent magnet generstor (PMG) powerad excitation
system is available as an option using either the MX341 or
MX321 AVR,

Detailed specification sheets are available on request.

1.2 DESIGNATION

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

ucitlz22 4 ¢C 1 34
(.

GENERATOR
TYPE

MACHINE TYPE
I - industrial
M - marine

* SHAFT HEIGHT IN
cm-220r 27

POLES
4 Pole - 50Hz at 1500 rev/min or
60Hz at 1800 rev/min

CORE LENGTH

NO OF BEARINGS
1or2

CONTROL SYSTEM

G - SX460 (Seriez 6)

4 - 8X440 or SX421 (Series 4)

3 - PMG Excitation System MX341 or MX321
5-Series 5




SECTION 2

PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED
GENERATORS
AUTOMATIC

VOLTAGE
REQULATOR

QUTPUT

MAIN
ROTOR

The main stator provides power for excitation of the exciter field
via the SX460 (SX440 or $X421} AVR which is the controlling
device governing the level of excitation provided to the exciter
field. The AVR rasponds to a voltage sensing signal derived
from the main stator winding. By controlling the low powaer of the
exciter field, control of the high powsr requirement of the main
fiald is achieved through the rectified output of the exciter
armature.

The SX4600r SX440 AVR senses average voltage ontwo phases
ensuring close regulation. In addition it detects engine speed
and provides voltage fall off with speed, below a pre-selscted
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to ralieve the
burden on the engina.

The SX421 AVR in addition to the SX440 features has three
phase rms sensing and also provides for aver voltage protection
when used in conjunction with an external circuit breaker
(switchboard mountad).

2.2 PERMANENT MAGNET GENERATOR (PMG)
EXCITED - AVR CONTROLLED GENERATORS

AUTOMATIC ISOLATING
VOLTAQE TAAMSFORMER
REGULATOR (f fittwed)
OUTPUT
PMa
STATOR
EXCITER MAIN
STATOR STATOR
ROTATING
DIODES
SHAFT
MAIN
PMG
ROTOR ROTOR

The permanent magnet generator (PMG} provides power for
excitation of the exciter field via the AVR (MX341 or MX321)
which is the controlling device governing the level of excitation
provided to the exciter field. The AVR responds to a voltage
sensing signal derived, via an isclating transformer in the case
of MX321 AVR, from the main stator winding. By controlling the
low power of the exciter field, control of the high power
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EXCITER [ l MAIN
STATOR ROTATING STATOR

DIODESB

SHAFT

The PMG system provides a constant source of excitation pow:
irespective of main stator leading and provides high moto
starting capability as well as immunity to waveform distortion on
the main stator output created by non linear loads, e.g. thyristor
controlled de motar.

The MX341 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides an adjustable 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 the burden on the engine. It also provides over-excitation
protection which acts following a time delay, to de-excite the
generator in the event of excessive exciter field voltage.

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voitage protection.

The detailed function of allthe AVR circuits is covered in the load
testing (subsection 4.7).

2.3 AVR ACCESSORIES

The SX440, MX341 and MX321 AVRs incorporate circuits which,

when used in conjunction with accessories, can provide for

parallel operation either with 'droop’ or 'astatic’ control, VAR/PF
control and in the case of the MX321 AVR, short circuit current

limiting.

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

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

2.4 TRANSFORMER CONTROLLED GENERATORS

TRANSFORMER
CONTROL

QUTRUT
I___] EXCITER [ MAIN
STATOR  ROTATING STATOR
DIODES
1
U SHAFT
4 e e e — ] e = — —_) — - —
MAIN
EXCITER
ROTOR ROTOR

The main stator provides power for excitation of the exciter field
via atransformer rectifier unit. The transformer combines voltage
and current elements derived from the main stator output to form
the basis of an open-loop control system, which is self regulating
in nature. The system inherently compensates for load current
magnitude and power factor and provides short circuit
maintenance in addition to & good motor starting performance,

Three phase generators normally have a three phase
transformer control for impraved performance with unbalanced
loads but a single phase transformer option is available.
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SECTION 3
APPLICATION OF THE GENERATOR

he generator is supplied as a component part for installation in
generating set. It is not, therefore, practicable to fit 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).

LABEL ‘B
ALL ACCEBE COYERG

POETIONA FOR WARNING LABELS Uc

SDE A

LABEL ‘A’

AEFER TO SERVICE MAHUAL
AprC RIEMGI VN OCVERS

ABMESAEN DEA ABGECGKLININ NUR
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LAREL ‘B LABEL 'C
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is the responsibility of the generating set mamufacturer to
ensure that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum
embient temperature of 40°C. in eccordance with B.S. 5000.

ratings - refer 1o the generator nameplate for rating and ambient,
In the event that the generator is required to operate in an
ambient in excess of the nameplate value or at altitudes in
excess of 1000 metres above sea Isvel, refer to the factory.

The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors unless
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
ambient temperature of the cooling air to the generator doas not
exceed that for which the generator has been rated.

The canopy should be dasigned 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 2 stage filter.

The air intake/outlet must be suitable for the air flow given in the
following table with additional pressure drops less then or squal
to thoss given below:

Air Flow Additional
Frame (intake/outlet)
50Hz 60Hz Pressure Drop
UGz 0.23m°fsec | 0.2711m%sec | 6mm water gauge
(480cfm) (570cfm} (0.25")
UG27 0.39m"/sec 0.46m°sec | 6mm water gauge
(830cfm) {975¢cfm) (0.25"

If specified at the time of ordering, the generator itself may be
fited with air filters. These are oil charged gauze filters and
require charging during installation. Refer to INSTALLATION
Part 2 (SECTION 5).

CAUTION!

Reduction In coollng air flow 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 B.S. 4999
Part 142,

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

4 pole 1500 r.p.m. 25Hz

' 1800 r.p.m. 30Hz
However, vibrations induced by the engine are complex and
cantain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration, These induced vibrations can result in
genarator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the




In standby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than
specified in B.S. 5000 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 gensrator can
 increase the overall rigidity of the set. For the purposes of

establishing set design the bending moment at the engine
ftywheel housing to generator adaptor interface should not
exceed 1000ft.Ib. (140 kgm). A flexible coupling, designed to
suit the specific engine/generator combination, is
recommendad to minimise torsional effects.

Alignment of single bearing generators Is critical and vibration
can occur due to the flexing of the flanges between the engine
and generator. As far as the generator is concerned the
maximum bending moment at this point must not exceed
1000ft.Ib. {140 kgm). A substanial bedplaie with
engine/generator mounting pads is required.

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

Torsional vibrations occur in all engine-driven shaft systerns and
may be of & magnitude to cause damage at certain critical
speads, It is therefore necessary to consider the torsional
vibration affect on the generator shaft and couplings.

{tis the respansibility 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.

Fault current curves {decrement curves), together with
generater reactance data, are available on request to assist the
systern designer to select circuit breakers, calculate fault
currents and ensure discrimination within the load network.

WARNING !

Incorrect instaliation, service or
replacement of parts can result in savere
personal injury or death, and/or squipment
damage. Service parsonnel must be
quallfied to psriorm slecirical and
mechanical service.

CAUTION!

Torsional Incompatibllity and/or excessive
vibration levels can cause damage or failure
of generator and/or engéine components.

The terminal box is constructed with removable panels for easy

-adaptation to suit specific glanding requirements. 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 feet,

The neutral is NOT connected to the frame.

The main stator winding has 12 leads brought outtothe terminals
in the terminal box.

WARNING !

No earth connections are made on the
generator and reference to site regulations
for earthing must ba made. Incorrect
earthing or protaction arrangements can
result in personal Injury or death,




SECTION 4

INSTALLATION - PART 1

4.1LIFTING

Two lifting lugs are provided for use with a shackle and pin type
lifting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design
restrictions it Is not possible to guarantes that the generator
frame will remain horizontal while lifting. Care is therefore
needed to avoid persenal injury or equipment damage. The
correct lifting arrengement is shown on the label attached to the
lifting lug. (See sample below),

IMPORTANT

REFER TQ SERVICE MANUAL
BEFORE REMOVING GOVERS.

T 15 THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TG FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR, THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOOK

Single bearing generators are supplied fitted with a rotor
retaining bar at the non-drive end of the shaft.

To remove retaining bar:

1) Remove the four screws holding the shest metal cover at
the non drive end and remove cover

2) Remove central bolt helding the retaining ber to the shaft
3) Refit sheet metal cover.

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.
Generators fitted with & PMG excitation system are not fitted with

retaining bar. Refer to frame designation to verify generator type
{subsection 1.2)

4.2 ASSEMBLY TO ENGINE
4.2.1 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accordance
with the coupling manufacturer's instruction.

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 require a suitable guard, to be provided by
the set builder.

4.2.2 SINGLE BEARING GENERATORS
Alignment of single bearing generators is critical. If necessary
shim the generator fast to ensure alignment of the machined

surfacas,

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

WARNING !

Incorrect guarding and/or gensrator
alignment can result In persenal injury
and/or equipment damage.

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywhesl housing mating
face. This shouid be within +/-0.5mm of nominal
dimension. This is necessary to ensure that a thrust is not
applied to the a.c. generatar bearing or engine bearing.

2. Check that the bolts securing the flexible plates to the
coupling hub are tight and locked into position. Torque
tightaning is 10kgm (9&8Nm; 72 |b ft).

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

4. Check that coupling discs arae 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 a.c. 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 flywheel bolts.

6.  Tighten coupling disc to flywheel. Refar to engine manual
for torque setting of disc to flywhes| bolts.

7. Remove wooden wedges,

WARNING !

Incorrect litting or Inadequate lifting
capacily canresult in severa personal Injury
or equipment damage. MINIMUM LIFTING

WARNING !

Incorrect guarding and/or generator
alignment can result In personal injury

and/or equipment damage.
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CAPACITY REQUIRED IS 750Kg. Generator




4.3 EARTHING

The generator frame should be solidly bonded to the generating
sot bedplate. If antivibration mounts are fitted between the
generator frame and its bedplate a suitably rated earth
conductor {normally one half of the cross sectional area of the
main line cables) should bridge across the antivibration mount.

WARNING !

Refer to local regulations to ensure that the
correct earthing procedure has been
followed.

4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

Before starting the generating set, both after completing
assembly and after installation of the set, test the insulation
resistance of windings.

The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used,
Disconnect any earthing conductor connected between neutral
and earth and megger an output lead terminal U, V or W to earth.
The insulation resistance reading should ba In excess of 5MQ
to earth. Should the insulation resistance be less than SMi the
winding must be dried out as detailed in the Service and
Maintenance section of this Manual.

WARNING !

The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consaquent
reductlon in operating life. Should it be
nacessary to demonsirate H.V. testing, for
customer acceptance, the tests must be
carrled out at readuced voltage levels i.e.

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

4.4.2 DIRECTION OF ROTATION

All machines are fitted with a radial bladed fan and are suitable
for running in either direction of rotation. The generator is
supplied to glve a phase sequence of U VW 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 voltage end frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generaters normally have a 12 ends out
reconnactable winding. If it is necessary to reconnect the stator
for the voltage required, refer to diagrams in the back of this
manual.

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remaove the AVR cover
and refer to 4.4.4,1, 4.44.2, 4443, 4444 or 4445
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Most 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
performance of the set under operating conditions. Refer to
‘Load Testing' section for details,

4.4.4.1 TYPE SX460 AVR

The following ‘'jumper connections on the AVR should he
checksd to ensure they are correctly set for the generating set
application.

Refer to Fig. 1 for location of selectian links.

1.Frequency sslection

50Hz operation LINK C-50
60Hz operation LINK C-80
2.External hand trimmer selection
No external hand trimmer LINK 1-2

REMOVE LINK -2 and
conhnect trimmer acros:
terminals 1 and 2.

External hand trimmer raquired -

3.AVR Input Selection

High voltage (220/240V)Input NO LINK
Low voltage {1101120V)Input LINK 3-4
Refer to diagram in the back of this manual to determine
wiring.

Oj[efw x s 7 _ej[0
]

| o |

[E I = | avRnpuT
« | BELECTION
E

SX460

O INDICATOR LED
BOHx

[E |2 rrecuency
[g | o | seLecTioN
|8

O O

Fig. 1




4.4.4.2 TYPE SX440 AVR

The following ‘jumper’ connections on the AVR should be
checked to ensure they are comrectly set for the generating set

application.

Refer to Fig. 2 for location of selection links,

1.Frequency selection terminals
50Hz operation
60Hz operation

2.Stabliiity selection terminals
Frame UC22
Frame UC27

3. Sensing selection terminals

4.4.4.3 TYPE SX421 AVR

LINK C-50
LINK C-60

LINK A-C
LINK B-C

LINK 2-3
LINK 4-5
LINK 6-7

LINK K1-K2

The following ’jumper’ connections on the AVR should be
checked to ensure they are comrectly set for the generating set

application.

Refer to Fig. 3 for location of selection links,
1.Frequency selection terminals
50Hz operation
60Hz cperation

2.Stabllity selection terminals
Depending upon kW output

4.4.44TYPE MX341 AVR

LINK C-50
LINK C-60

LINK B-D
or LINK A-C
or LINK B-C

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

application.
Refer to Fig. 4 for location of setting links.
1.Frequency selection terminals

50Hz operation
60Hz operation

2.Stabliity selection terminals
Frame UC22
Frame UC27

3.Sensing selection terminals *

LINK 2-3
LINK 1-3

LINK A-C
LINK B-C

LINK 2-3
LINK 4-5
LINK 6-7

LINK K1-K2

K1-K2 Unhed for
narmal operafen,
AL
[ke k1 P2 P3 Pe 20X X 3 2 @
8]
A2
§ s
SX440 (82,

Kl
2
H
4
M
¢
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LY LY Ly
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| 3]
FREQUENCY
SELECTION
STABILUTY  BELECTION
[o]a[@liwswl[e] foaal
50Hz T UNDER 00KW
soHz LY QOKW - BS0KW
Fig. 2
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Fig. 3

K1-K2 Linked for
normal operation,

MX341 82,
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4.4.4.5 TYPE MX321 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 for location of setting finks.

1 .Frequericy selection terminals

50Hz operation LINK 2-3
60Hz operation LINK 1-3
2.Stability selection terminais
Frame LJC22 LINK A-C
Frame UC27 LINK B-C
(0] Teireml(Ofmax x ol 7 & 2[5 [©]
G Tk 4Pmdx
A A #PMOHz
FRECGUENCY
E 2 E’ SELECTION
MX321

STABILITY
SELECTION

/ U v aw
[o][efe & srwio]lole saRigE 3% Slele]o]
¥___Y UNDER voKw
Rl g SOKW - SS0KW

Fig. 5

4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system Is identified with the digit 5 as the last digit
of the frame slze quoted on the nameplate.

The excitation control is factory set for the specific voltage shown
on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

WARNING !

During testing It may be necessary to
remove covers to adjust controls axposing
"live’ tarminals of components.

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

4.5.1 TEST METERING/CABLING

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

Minimum instrumentation for testing should be line - line or line
to neutral voltmeter, Hz meter, load current metering and kW
meter. If reactive load is used a power factor meter is desirable.

CAUTION!

When fitting power cablas for load testing
purposes, ansure cable voltage rating is at
least equal to the generator rated voltage.

The load cable termination should be placed
on top of the winding tead terminatien and

clamped with the nut provided.
WARNING !

' . Check that all wiring terminations for

Internal or external wiring are secure, and fit
afl terminal box covers and guards. Failure
to secure wiring and/or covars may result in
personal injury and/or equipment faliure.

4.6 INITIAL START-UP

WARNING !

During testing It may be nacessary to
remove covers to adjust controls exposing
'live’ tarminals or components.

Only personnel qualified to perform

electrical service should carry out testing
and/or adjustments. Refit 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
adjustmaent of the engine governor is such that the generator will
not be subjected to speeds in excess of 125% of the rated
speed.

CAUTION!
Overspaeding of tha genarator during inltlal
setting of the speed governor can rasult in
damage to the generator rotating
components.

In addition remove the AVR access cover [on AVR controlled
generators) and tum VOLTS control fully anti-clockwise. Start
the genserating set and run on no-load at nominal frequency.
Slowly turn VOLTS control potentiometer clockwise until rated
voltage is reached. Refer to Fig. 6a, 6b, 8¢, 6d or 6e for control
potentiometer location.

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

The STABILITY control potentiometer will have been pre-set and
should normally not require adjustment, but should this be
required, usually identified by oscillation of the voltmeter, refer
to Fig. 6a, 6b, 8¢, 6d or 66 for control potentiometer location and -
procead as follows:-

1) Run the generating set on no-load and check that speed
is correct and stable

2}  Turnthe STABILITY control potentiometer clockwise, then

P N T ] T




The correct setting is slightly clockwise from this position (i.e.
whera the machine volts are stable but close to the unstable

region).

| f SX460

UFROQ

O iNDICATOR LED

M |
2! FREQUENGCY
l o | seLECTION

|8,
STABIUTY
@) @)
Fig. 6a

K1-K2 Linked for

pormmal opstation.
AL
fe xy

INDICATOR
LED

SX440 (82,
vours [3] |2 [> 8
'OLTS 2
15138
4 ]
|s| ;]E
8
gaisl:
N z
FREQUENCY
SELECTION

UFHO_ r T
[olblelmcwl[E] [o5al

gl
s1]

STABILITY SELECTION

S0Hz T_T

¥ Y UNDER ooKw
60Hz T_T SOKW - BIOKW

Fig. 6b

SXaz1

OVERY

[o|[efe &ami[o]

[0) fewreeelOJmw x5 &2 18] [0

-3

INDIGATOR K71 S0
LED FRO 1 " soHz
\0@ 50 G ed FREQUENGY
2 T sELEOTION
DIP
=r
@smaluw
STABILITY
SELECTION
DROOP TAIM

Ec EA' EsaEAJ 8je li]

T ¥ UNDER40KW
T__Y A0KW - GOKW
y DOKW - ES0KW

K1-K2 Linked for
m“-mjopordun.
L
fka k1 P2 P2 Pa XX X 3 2 1]
)
| A2
(6] st
MX341 = Lee,
3
vote [o] | 2 #
o 335
4
lsl ;:Im
.y oP EXC TRIP | :I Q%
b
FREQUENCY
TgncAToH SELECTION ssor?sf:g)
UFRO STABILITY  SELECTION
[o]alels 2 1B josal
4P/80Hx UNDER 90KW
YY  4pmoHr POKW - BE0KW
Fig. 6d

[©]

151

INDIGATOR
LED \Gu A 4prsoHe
T, 4PmoHz

FREQUENGY

Ez_Tl,SELEGTION

MX321

wriml O 51 G T (O]

STABILITY
SELECTION

Ty
[o][8Te & simi[ o ][6lfe o AR 3 X2 GloJe] 0]

T Y UNDER 90KW
Ty POKWY - S5oNw

Fig. Ge

4.7 LOAD TESTING

WARNING !

During testing it may be necessary to
remove covers to adjust controis exposing
'live’ tarminals or componenta.

Only personnel qualified 1o periorm
olectrical servica should carry out testing
and/or adjustments. Reflt all access covers
after ad]usiments are completed.

4.7.1 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. Ba, 6b, 6¢, 6d or Ge for contral potentiometer
locations.

Having adjusted VOLTS and STABILITY during the initial start-up
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If however, poor voltage regulation on-load or voltage coliapse
is experienced, refer 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.

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
Types SX460, SX440, SX421, MX341 and MX321)

The AVR incorporates an underspeed protection circuit which
gives a voltage/speed {Hz) characteristic as shown:

Clockwise Anticlockwiae
‘MIMM Knee Adiustment
Point
H I y
100
" / Sope
w / e
/ "
s
80
75 a0 RS -] 25 100
% Speed {Hz)
Flg. 7

The UFRO control potentiometer sets the 'knee point”.

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

Clockwise adjustment lowers the frequency (speed) setting of
the "knes point” and extinguishes the LED. For Optimum setting
the LED should illuminate as the frequency falls just below
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a
60Hz generator,

CAUTION!
With AVR Types MX341 and MX321.
If the LED Ig Numinated and no output
voltage |s present, refer to EXC TRIP and/or
OVER/V sactlons below.

4.7.1.2 EXC TRIP (Excltation Trip)
AVR Types MX341 and MX321

An AVR supplied from a parmanent magnet generator inherently
delivers maximum excitation power on a line to line or line to
neutral short circuit or large overload. In order to protect the
generator windings the AVR incorporates an over excitation
circuit which detects high excitation and removes it after a
pre-determined tims, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator ocutput
collapses on load or small overload, and the LED is permanently
iflurninated.

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

4.7.1.3 OVER/V (Over Voltage)
AVR Type SX421, MX321

Over voltage protaction circuitry is included in the AVR toremove
generator excitation in the event of loss of AVR sensing input,
The MX321 has both internal electronic de-excitation and
provigion of a signal to operate an external circuit breaker.

The SX421 only provides a signal to operats an external breaker,
which MUST be fitted if over voltage protection is required.

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

The correct setting is 300 volts +/-5% across terminals E1, EO.
Clockwise adjustment of the OVER/V control patentiometer will
increase the voltage at which the circuit operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS
AVR Types SX421, MX341 and MX321

The additional function controls of DIP 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 responss, in
cohjunction with the gensrator characteristics.

It is not possible to adjust the level of voitage dip or recovery
independently from the engine psrformance, and there will
always be a 'trade off’ betwesn fraquency dip and voltage dip.

DIP
AVR Types SX421, MX341 and MX321

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee pointas shown
below: )
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DWELL
AVR Type MX321

The dwell function introduces 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 enly functional below the "knes 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.
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The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator
and engine governor performance. A typical generating se’
load switching frace is shown overleaf.




TYPICAL PERFORMANCE OF 175kVA GENERATING SET WITH 125kW STEP LOAD APPLIED.
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4.7.2 TRANSFORMER CONTROLLED GENERATORS
- TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-load
voltage endfor on-load voltage be unacceptable, adjustment of
the transformer air gap can be made as follows. ,
Stop the generator. Remove transformer cover box. (Mormally
left hand side of the terminal box when viewed from the non drive
end).

Slacken the three transformer mounting bolts along the top of
the transformer. .

Start the set with & voltmeter connected across the main output
terminals.

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage on
no-load. Slightly tighten the three mounting bolts. Switch load
‘on' and 'off’ two or three times. Application of load will normally
raise the voltage setting slightly. With the load 'off recheck the
no-load voltage.

Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

CAUTION !

Fallurs to rafit covers can result in opsrator
personal injury or death.

4.8 ACCESSORIES

Refer to the "ACCESSORIES" - Section 6 of this Manual for setting
up procedures ralated to generator mounted accessories,

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




SECTION 5

INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generatoer 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 reference 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 left hand side. Both panels are removable for
drilling/punching to suit glandsfor glanding boxes. If single core
cables are taken through the terminal box side panel an
insulated or non-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 atight 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.

Before making final connections, test the insulation resistance
of the windings. The AVR should be disconnected during this
test.

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5M2 the windings must be
dried out as detailed in the Service and Maintenance sectlon of
this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and clamped with the nut provided.

CAUTION!

Referance to local electricity ragulations or
sefety rules should be made to ansure
corract earthing procedures have been
fellowed.

5.4 PROTECTION

It is the responsibility of the end user and his
contractors/sub-contractors to ensure that the overall system
protection meets the neads of any inspectorate, local electricity
authority or safaty rules, pertaining to the site location.

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

WARNING !

Incorrect Installatlon end/or protective
systems can result in personal Injury and/or
equipment damagse.

Installers must be quaitfled to perform
electrical installation work.

CAUTION!

To avold the possibllity of swarf entering
any electrical components In the terminal

bex, panels must be removed for drilling.

5.3 EARTHING

The neutral of the generator is not bonded to the gsnerator frame
as supplied from the factory. Anearth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be
required to operate with the neutral earthed a substantial earth
conductor {normally equivalent to one half of the section of the
line conductars) 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 raquired to be connected to the site
earth system.

5.5 COMMISSIONING

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

Generators fitted with air filters should have the filters 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
7.4},




SECTION 6

ACCESSORIES

Generator control accessories may be fitted, as an option, in the
generator terminal box. I 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.

The follawing matrix indicates availability of accessorias with the
differing AVRs.

Note the SX460 is not suitable for cperation with accessories.

Parallel
AVR -ing \h;; ?&ui VAr/PF | Current
Model | Droap or 1 ulagtor Control Limit
Astatic 9
5X440 wl — ¥ —
SX421 ) — ) -
MX341| v v —
MX321 i v Y l

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)
A remota voltage adjust (hand trimmer) can be fitted.

8X460 Remove link 1-2 on the AVR and connact

adjuster to terminats 1 and 2.

£X440, 5X421
MX341 and MX321

Remove fink 1-2 at the auxiliary terminals

6.2 PARALLEL OPERATION

Understanding of the following notes on parallel operation is
useful before attempting the fitting or setting of the droop kit
accessory. When operating in paralls! with other generatars or
the mains, it is essentialthat 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
jncoming 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.
Avariety of techniques, varying from simple synchronising

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

CAUTION!

Faliure to meat conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive meaechanical and electrical
stresses, resulting in equipment damage.

Once connected in parallsl a minimum instrumentation level par
_generator of voltmeter, ammeter, wattmeter {measuring total
power par generator), and frequency mater is required in order
to adjust the ehgine and generator controls to share kW in
ralation to engine ratings and kVAr in relation to generator
ratings.

and connect adjuster to terminals T and 2.

It is important to recognise that:

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

2}  kVArarederived fromthe 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.

6.2.1 DROOP

The most commaonly used mathod 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 (C.T.) which provides a signal dependent on current
phase angle (i.e. power factor) to the AVR.

The curent transforrner has a burden resistor on the AVR board,
and a percentags of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtained by turning the
DROOP control potentiometer clockwise.

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

Load at pf cos &

Gen No. 1 GenNo. 2
No.2 /
/7
s
kW Ne. 1 /
v
4
kVA
No, 1 Drocp Qreater
than No. 2 Droop
No.2
kw
No. 1




Generally 5% droop at full load current zero p.f. is sufficient to
ensure KVAr sharing.

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

Although nominal droop setting may be factory set itis advisable
to go through the se'ting procedure below.

6.2.1.1 SETTING PROCEDURE

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

SET DROOP TO 3%
SET DROOP TO 5%

08P.F.LOAD
OPF. LOAD

{at full load current)
{at full load current}

Satting the droop with low power factor load is the mostaccurate.
Run each generator as a single unit at rated fraquency or rated
frequency + 4% depending upon typs of governor and nominal
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP’ control potentiometer to give droop in line with
above 1able. Clockwise rotation increases amount of droop.
Refar to Fig 9a, 9b, 9¢ or 9d for potentiomster locations.,

Note 1)

Reverse polarity of the C.T. will raise the generator voltage with
load. The polarities $1-32 shown on the wiring diagrarns are
correct for clockwise rotation of the generator looking at the
drive end. Reversed rotation requires 51-S2 to be reversad.

Nots 2)
The most important aspect is to set all generators equal. The
precise lovel of droop is less critical,

Note 3)

A genaerator operated as a single unit with a droop circuit set at
rated load 0.8 power factor is unable to maintain the usual
+{-0.5% regulation. A shorting switch can be connected across
$1-82 to restore regulation for single running. ‘

WARNING !

LOSS OF FUEL to an englne can cause its
generator to motor with consequent
damage to the generator windings. Reverse
power relays should be fitted to trip main
circult breaker.

LOSS OF EXCITATION to the generator can
rasult In targe current osclllatlons with
consaquent damage te generator windings.
Excitation loss detection equipment should
be fitted to trip maln clircuit breaker.

6.2.2 ASTATIC CONTROL

The 'droop’ current transformer can be used in 2 connection
arrangement which enables the normal regulation of the
generator to be maintained when operating in paratiel.

This feature is only supplied from the factory as a fitted droop
kit, however, if 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 sherting
switch for the droop current transformer secondary.

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

The setting procedure is exactly the sams as for DROOP.
{Subsection 6.2.1.1)

CAUTION'!

When using thls connactlon arrangement
shorting switch isrequired across each C.T.
burden (terminals S1 and 52.)

The swilch must be closed a} when a
generating set I8 not running and b} when a
generating set Is sefacted for single
running.

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341
and MX321 AVR

This accassory is provided as an 'emergency’ excitation system,
in the event of an AVR failure.

Powered_from the PMG output the unit is manually set, but
automatically controls the excitation current, independent of
generator voltage or frequency.

The unit is provided with "MANUAL', "OFF", '"AUTC' switching
facility.

'MANUAL'’

- position connects the exciter field to the MVR output. Generator
output is then controlied by the operator adjusting the excitation
current.

OFF
- disconnects the exciter field from both MVR and the normal
AVR.

AUTO’
- cannects the exciter field to the normal AVR and the generator
output is controlled at the pre-set voltage under AVR control.

Switching mode of operation should be carried cut with the
generator set stationary to avoid voltage surges on the
connectad load, although neither the MVR nor AVR will be
damaged should the switching be carried out with the set
running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
5X421 and MX321 AVR.

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or
internal AVR faults including the output power device.

With the SX421 it is ESSENTIAL to include this accessory if over
voltage protection is required.
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6.5 CURRENT LIMIT - MX321 AVR

These accessories work in conjunction with the AVR circuits to
provide an adjustment to the level of current delivered into afault.
One current transformer (CT) per phase is fitted to provide
current lirmiting on any line to line or line to neutral fauit,

Note: The W phase CT can also provide "DROOP". Refer to
6.2.1.1 for setting droop independsnt of currant limit,

Adjustment means is provided with the "I/LIMIT" control
potentiometer on the AVR. Refer to Fig. 9d for location. If current
limit transformers are supplied 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 nead to be adjusted, refer to the setting procedure
given in 6.6.1.

6.5.1 SETTING PROCEDURE

Run the generating set on no-load and check that engine
governor is set to control nominal speed.

Stop the generating set. Remove the link between terminals
K1-K2 at the awdliary terminal block and connect a 5A switch
across.the terminals. K1-K2,

Turn the "/LIMIT* control potentiometer fully anticiockwise. 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 open start the generating set.

Close the switch across K1-K2 and turn the "I/LIMIT" 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 procedurae, the
internal protective circuits of the AVR will have operated. In this
event shut down the set and opan the K1-K2 switch. Restart the
set and run for 10 minutes with K1-K2 switch open, to cool the
generator windings, before attempting to resume the setting
procedure.

CAUTION!

Fallure to carfy out the correct COOLING
procedurs, may cause overheating and




6.6 POWER FACTOR CONTROLLER (PFC3)

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

Protection against loss of mains voltage or gensrator excitation
i not included in the unit and the system designer must
incorporate 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 manual show the
conections and the additional instruction leaflet provided gives
details of setting procedures for the power factor controller
{PFC3).

The unit monitors the power factor of the generator current and
adjusts excitation to maintain the power factor constant.

This mede can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cables. Refer to the factory for appropriate details.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.




WARNING !

Service and fault finding proceduras
present hazards which can result in severe
persaonal Injury or daath. Only personnel
guaiified to perform slectrical and
mechanical service should carry cut these
procedures.

Ensure engine starting circults are disabled
before commancing sarvice aor maintenance
procedures. Isolate any antl-condensation
heater supply.

No routine maintenance procedurs 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 raspactively).

When gensrators are fitted with air filters regular inspection and
filker maintenance is required. (Refer to subsection 7.3),

7.1 WINDING CONDITION

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

The AVR should be disconnected during this test and the
resistance temperature detector leads grounded. A 500V
'Megger' or similar instrument should be used.

The insulation resistance to earth of all windings should be in
excess of 1.0MQ.

Should the insulation resistances be less than these values,
drying out of the generator windings is essential.

Drying out may be carried out by directing warm air from & fan
heater or similar apparatus into the generator air inlets and/or
outlets.

Alternatively, the alternator main stator windings may be short
circuited with & bolted 3 phase short at the main terminals and
the generating set run with the AVR disconnected atterminals X
and XX. A d.c. supply is connected to the leads X and XX (X
must be contected to the positive of the d.c. supply and XX to
the negative of the d.c. suppiy). The d.c. supply must be
variable fram O - 24 volts and capable of supplying 1.0 amp. An
a.c. current clip-on ammeter or similar instrument is required to
measure the winding fead current.

Set the d.c. supply voltage to zero. Start the generating set and
slowly increass the d.c. voltage to pass current through the main
stator winding. The current leve! should not exceed the rated
current of the generator.

Normally 30 minutes is sufficient to dry out windings by this
method.

WARNING !

The short clrcult must not be applled with
the AVR connected In clrcuit. Current In
excess of the rated generator current wiil

SECTION 7
SERVICE AND MAINTENANCE

After drying out, the insulation resistances should be rechecked
to verify minimum resistances quoted above are achigved.

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

Separate the neutral leads

Ground VandW phase and megger U phase to ground
» U and W L] L] L] V L] L] L]
L] U and V n L] L] W L] L] L]

If the minimum value of 1.0M£2 is not obtained, drying out must
be continued and the test repeated.

7.2 BEARINGS

All bearings are sealed for maintenance free operation. During
major overhaul, howsver, it is recommended that seals are
checked for wear or loss of grease. Bearings showing
excessive leakage of grease should be replaced. Periodic
checks for overheating or noise during the life of the bearing are
recommended.

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

7.3 AIR FILTERS

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

DANGER !

Removal of filter eilements enables access
10 LIVE parts.
Only remove elements with the generator
out of service.

cause damage to the windings. |

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

As an alternative procedure a high pressure water hose with a
flat nozzle can be used. Swesp the water spray back and forth
across the slement from the clean side {fine mosh 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 element can be inspected for cleanliness by icoking through
the filter towards the light.

When thoroughly clean, no cloudy areas will be seen. Dry
elaments thoroughly before attempting to carry out the
recharging pracedure.

7.3.2 RECHARGING (CHARGING)

Charging is best done by totally immersing the dry element into




lubricating oil SAE 20/50. Qils of higher or lower viscosity are
not recommended. .

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

CAUTION!

It is essentlal to charge fliters properly for
effectlve oparation.

Total drylng of cleanad eiements Is
essentlal before recharging.:

7.4 FAULT FINDING

Four types of excitation control system, involving four types of
AVR, can be fitted to the range of generators covered by this
manual. The systems can be identified by a combination of AVR
type, whera applicable, and the last digit of the generator frame
size designation. Refer to the genarator nameplate then proceed
to the appropriate subsection as indiceted below:-

DIGIT EXCITATION CONTROL SUBSECTION
6 SX460 AVR 7.4.1
4 SX440 AVR 7.4.2
4 5X421 AVR 7.4.3
5 Transformer control 7.4.4
3 MX341 AVR 7.4.5
3 MX321 AVR 7.4.6
CAUTION!

Before commencing any fault finding
procedure examine all wiring for broken or
loose conectlons.

7.4.1 SX460 AVR - FAULT FINDING

Cheack speed

Check residual voltage. Refer
to subsection 7.4.7.

o Follow separate excitation test
procedure to check generator
and AVR.

No voltage build-up when
starting set

Unstable voltage either on
no-load or with load

Check speed stability.
Chack stability setting. Referto
subsection 4.6.

High voltage sither on no-load | Check speed.

or with load Check that generator load is
not capacitive (leading power
factor).

Low voltage no-load Check speed.

Check link 1-2 or external hand
trimmer leads for continuity.

Check speed.

Check UFRQ setting. Refer to
subsection 4.7.1.1.

Follow separate excitation
procedure to check generator
and AVR. Refer to subsection
7.5.

Low voltage on-load

7.4.2 SX440 AVR - FAULT FINDING

No voltage build-up when
starting set

tInstable voltage either on
no-load or with load

High voltage sithar on no-load
or with load

Low voltage no-load

Low voltage on-load

Check link K1-K2 on auxiliary
terminals

Check speed

Check residual voltage. Refer
to subsection 7.4.7.

Follow separate excitation tes!
procedure to check generator
and AVR. Refer to subsection
7.5.

Check speed stability.
Chech stability setting. Refer to
subsection 4.6.

Check spead.

Chack that generator load is
not capacitive (leading power
factor).

Check speed.
Check link 1-2 or external hand
trimmer leads for continuity.

Check speed,

Cheack UFRO setting. Refer to
subsection 4.7.1.1.

Follow separate excitation
procedure to check generator
and AVR. Refer to subsection
7.5.

7.4.3 SX421 AVR - FAULT FINDING

No voltage build-up when
starting set

Unstable voltage either on
no-load or with load

High voltage either on no-load
or with load

Low voltage no-load

Low voltage on-load

Excessive voltagefspeed dip
on load switching

Check link K1-K2 on auxiliary
terminals or external circuit
breaker operation

Check speed

Check residual valtage. Refer
to subssaction 7.4.7.

Follow separate excitation test
procedure to check genserator
and AVR. Refer io subsection
7.5

Check speed stability.
Check stability setting. Referto
subsection 4.6.

Check spesd.

Check link 1-2 or external hand
trimmer leads for continuity.
Check continuity of leads 7-8
and P3-P2 for continuity,
Check that generator load is
not capacitive (leading power
factor).

Check speed.
Checklink 1-2 or external hand
trimmer leads for continuity.

Check speed.

Check UFRO sstting. Refer to
subsection 4.7.1.1,

Follow separate excitation
procedurs to check generator
and AVR. Refer to subsection
7.5.

Check governor response,
Refer . tg_ g_erj_g_fgting_ set




7.4.4 TRANSFORMER CONTROL - FAULT FINDING

No voltage build-up when
starting set

Low voltage

High voltage

Excessive voltage drop
on-load

Check transformers rectifiers.
Check transformer secondary
winding for open circuit.

Check speed.

Check transformer air gap
setting. Refer to subsection
4.7.2.

Check speed.

Check transformer air gap
sefting. Refer to subsection
47.2.

Check transformer secondary
winding for short circuited
tums.

Check speed drop on-load.
Check transformer rectifiers,
Check transformer air gap
setting. Refer to subsection
472

7.4.5 MX341 AVR - FAULT FINDING

No voltage build-up when
starting set

Loss of voltage when set
running

Generator voltage high
followed by collapse

Voltage unstable, sither on
no-load or with load

Low voltage on-load

Excessive voltage/speed dip
on load switching

Sluggish recovery on load
switching

Check link K1-K2 on auxiliary
terminals. Follow Separats
Excitation Test Procedure 1o
check machine and AVR.
Refer to subsection 7.5.

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

Check sensing leads to AVR.
Refer 1o Separate Excitation
Test Progcedure. Refer to
subsection 7.5.

Check speed stability.

Check "STAB" setting. Refer to
Load TYesting section for
procedure. Refer to
subsection 4.6.

Check speed.

If correct check "UFRO’
satting. Refor to subsection
4711,

Check governor response.
Refer to generating set
marnual. Check "DIP" setting.
Refer to subsection 4.7.1.4.

Check governor response.
Refer to generating set
manual.

7.4.6 MX321 AVR - FAULT FINDING

No voltage build-up when
starting set

Loss of voltage when set
running

Generator veltage high
followed by collapse

Voltage unstable, sither on
no-load or with load

Low voltage on-foad

Excessive voltage/speed dip
on load switching

Sluggish recovery on |oad
switching

Check link K1-K2 on auxiliary
terminals. Follow Separate

Excitatlon Test Procedure to .

check machina and AVR.
Refer to subsection 7.5,

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

Check sensing leads to AVR.
Refer to Separate Excitation
Test Procedura. Refer to
subsection 7.5,

Check spseed stability.

Check "STAB' setting. Refer to
Load Testing section for
procedure. Refer to
subsection 4.6.

Check speed.

If correct check "UFRO*®
setting. Refar to subsection
47.1.1.

Check governor response.
Refer to generating set
manual.Check ‘DIP" setting.
Refer to subection 4.7.1.4.

Check governor response,
Refer to generating set
manueal. Check "DWELL"
setting. Refer to Load Testing
section4.7.1.4.




7.4.7 RESIDUAL VOLTAGE CHECK

This procedurs is applicable to generators with either SX460 or
§X440 or SX421 AVR.

With the generator set stationary remove AVR access cover and
leads X and XX from the AVR.

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on 5X440 or $X421 AVR. A minimum level
of 5 volts is required at these terminals. If the voltage is less than
5 volts, stop the set. Replace leads X and XX on the AVR
terminals. Using a 12 volt d.c. battary as a supply clip leads from
battery negative to AVR terminal XX, and from battery positive
through a diode to AVR terminal X, See Fig. 10.

CAUTION!

The reslstances quotad apply o a standard
winding. For generators having windings or
voltages other than those specilfied refer to
factory for details. Ensure all dlsconnecte
leads are isolatad and free from earth.

7.5.1 GENERATOR WINDINGS, ROTATING DIODES
and PERMANENT MAGNET GENERATOR (PMG)

This procedurs is carried out with leads X and XX disconnected
at the AVR or transformer control rectifier 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 AVR terminals P2, P3and P4: These
shouid be balanced and within the following ranges:-

50Hz generators - 170-180 volts
680Hz generators - 200-216 volts

O avr [
— ] XX
—_El:l X
10600V
1A DIODE : [0 @
—T —
12 Volt Battery

Fig. 10

Restart the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 7 and & on SX460, P2-P3 on $X440 or 3X421 which
should be between 170 and 250 volts.

Stop the set and unclip battery supply from terminals X and XX.
Restart the set. The generator should now operate normally. If
no voltage build-up is obtained it can be assumed a fault exists
in either the generator or the AVR circuits. Follow the SEPARATE
EXCITATION TEST PROCEDURE to check generator windings,
rotating diodes and AVR. Refer to subsection 7.5.

7.5 SEPARATE EXCITATION TEST PROCEDURE

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

1)  With the genserating set stationary remove AVR access
cover and leads X and XX from the AVR or transformer
control rectifier bridge.

2)  Connecta 60W 240 volt EOUSehold lamp to AVR terminals
X and XX. (Only required for section 7.5.2.1).

3) Connecta 0-12 volt, 1.0 Amp d.c. supply to leads X and
XX. The positive of the d.c. supply is connected to the
lead marked X and the negative to the lead marked XX.
The procedure is simplified by dividing into two sections:

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and
PERMANENT MAGNET GENERATOR (PMG)

7.5.2 EXCITATION CONTRCL TEST.

CAUTION!

Incorrect speed seiting wlll glve
proportional error In voltage output.

Measure the voltages at the main output terminals U, Vand W,
if voltages are balanced and within +/-10% of the generator
nominal voltage, refer to 7.5.1.1.

Type MX321 AVR controlled generators - check voltages at A
terminals 6, 7 and 8, These should be balanced and betwes
175 - 240 volts.

If voltages at main terminals ars balanced butvoltage at6, 7 and -.
8 are unbalanced, the transformer unit is faulty and must be
replaced.

If voltages are unbalanced, referto 7.5.1.2.

Should the voltages bs unbalanced stop the sat, remove the
PMG sheet metal cover from the non drive endbracket and
disconnect the multipin piug in the PMG output leads. Check
leads P2, P3, P4 for continuity. Check the PMG stator resistances
between output leads. These should be balanced and within
+/-10% of 2.3 ohms. If resistances are unbalanced andjor
incorrect the PMG stator must be replaced. If the voltages are
balanced but low and the PMG rotor winding resistances are
correct - the PMG rotor must be replaced.

7.5.1.1 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 7.5.2 for test
procedurea.

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

Rectitier Diodes
The dicdes on the main rectifier assembly can bs checked with

a multimster. The flexible leads connected to sach diode should
ha disconnectad at the tarminal end. arnd tha forward anmed




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 directione with the test meter on the
10,000 ohms scale, or an infinity 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 cther,

Replacement of Faulty Diodes

The rectifier assembly is spiit 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 negative
biased diodes and the positive plate carrying positive biased
diodes. Care must be taken to ensure that the correct polarity
diodes 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 tightaning is 4.06 -
4,74Nm (36-421b in).

Surge Suppressor

The surge suppressor is a metal-oxide varistor connected
acroas the two rectifier plates to prevent high transient reverse
voltagies in the field winding from damaging the diodes. This
device is not 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 shart
circuit and show signs of disintegration. Replace if faulty.

Main Excitation Windings -

If after establishing and correcting any fault on the rectifier
assernbly the output is still low when separately excited, then the
main rotor, exciter stator and exciter rotor winding resistances
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 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 before taking the
readings.

Resistance values should be within +/-10% of the values given
in the table below:-

Frame | Main Exciter Stator Exciter
Slze Rotor Type 1 | Type 2* | Type 3** Rotor
uczaCc 0.59 21 28 138 0.142
uczzD 0.64 21 28 138 0.142
UCcz22E 0.69 20 30 135 0.156
uczeF 0.83 20 30 135 0.156
ucz2G 0.94 20 30 135 0.156
ucz7c 1.14 20 - - 0156
uc27D 1.25 20 - - 0.156
UCZ7E | 1.4 20 - . 0.182
UC27F 1.8 20 - - 0.182
UCcz7G 1.76 20 - - 0.182
ucz7H 1.92 20 - - 0.182

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 circult 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 winding leads
U1-U2, Us-Us, V1-V2, V5.V6, W1-W2, W5-W6 to isolate each
winding section. {(U1-L1, U2-L4 on single phase generators).

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

AVR CONTROLLED GENERATORS

FRAME SECTION RESISTANCES
SIZE Winding 11|Winding 17 |Winding 05| Winding 06

uC22C 0.09 0.14 0.045 0.03
Uc22D 0.065 0.10 0.033 0.025
UC22E 0.05 0.075 0.028 0.020
UC22F 0.033 0.051 0.018 0.012
uczeq 0.028 0.043 0.014 0.010
ucerc 0.03 0.044 - -
uce7d 0.023 0.032 - -
UC27E 0.016 0.025 - -
UC27F 0.012 0.019 ) -
Uc27G 0.011 0.013 - -
UC27H 0.08 0.014 . -

TRANSFORMER CONTROLLED GENERATORS
SECTION RESISTANCES, 3 PHASE WINDINGS

* Used with 1 phase transformer controfled 3 phass or 1 phase
generators.

**Lsad with 3 phase transformer controlled 3 phase generators.

F‘;&'“QE 380V | 400V | 415V | 418V | 460V

50Hz 50Hz 50Hz 50Hz 60Hz
uczazc 0.069 0.078 0.0a82 0.055 0.059
ucz2D | 0.054 0.056 0.057 0.049 0.054
UCz22e | 0.041 0.05 0.053 0.038 0.041
UuczzerF | 0.031 0.031 0.033 0.025 0.031
Uc2eG | D.022 0.026 0.028 0.021 0.022

Measure insulation resistance between sections and each
section to earth.

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 subsection 7.5.3.

7.5.2 EXCITATION CONTROL TEST
7.5.2.1 AVR STATIC TEST

Types SX460, SX440, SX421, MX341 and MX321 AVRs can be
tested with this procedure. Connect a 60W 240 volt household
tamp to AVR terminals X and XX. (Only required for section
7.5.2.1). LINK K1-K2 must be in place on 5X440, MX341 and
MX321 AVRS and the lamp connected to AVR terminals X-XX.

With the 12 volt d.c. supply connected to leads X and XX and
the VOLTS control potentiometer turned fully clockwise, startthe
setand run at rated spesd. Check that generator cutput voltage
is within 4+/-10% of the rated voltage.




Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440
or SX421 AVR shouid be between 170 and 250 voits, If the
generator output voltage is correct but the voltage on 7-8 {or
P2-P3) is low, check auxiliary leads and connections to main
terminals,

Voltages at P2, P3, P4 terminals on MX341 and MX321 should
be as given in 7.5.1.

The lamp connected across X-XX should glow. In the case of
the SX460, SX440 and SX421 AVRs the lamp should glow
continuously. In the case of the MX341 and MX321 AVRs the
lamp should glow for approximately 8 secs. and then turn off.
Failura to turn off indicates faulty protection circuit and the AVR
should be replaced. Tuming the "VOLTS" control potentiomater
fully 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.

7.5.3 RETURNING TO SERVICE

After rectification of any faults found, removae all test connections
and reconnect all control system |eads.

Restart the set and adjust VOLTS control potentiometer on AVR
controlled generators by slowly tfuming clockwise until rated
voltage is obtained.

Refit all terminal box covers/access covers and reconnect
heater supply.

CAUTION!

Fallure torefitall guards, access covers and
terminal box covers can result In personal
Injury of death.

CAUTION!

After this test turn VOLTS control
potentiometer fully antl-clockwise.

7.5.2.2 TRANSFORMER CONTROL

The transformer rectifier unit can only be checked by continuity,
resistance checks and insulation resistance measurement.

Single phase transformer

Separate primary leads T1-T2.T3-T4 and secondary leads
10-11, Examine windings for damage. Measure resistances
acrosg T1-T3 and T2-T4. These will be a low value but should
bs balanced. Check that thers is resistance in the order of 8
ohms between leads 10 and 11. Chseck insulation resistance of
each winding section to sarth and to other winding sections.
Low insulation resistance, unbalanced primary resistance, open
or short circuited winding sections, indicates the transformer unit
should be replaced.

Three phase transformer

Separate primary leads T1-T2-T3 and secondary leads 6-7-8
and 10-11-12.

Examina windings for damage.. Measure resistances across
T1-T2, T2-T3, T3-T1. These will be low but should be balanced.
Check that resistances are balanced across 6-10, 7-11and8-12
and in the order of 18 ohms.

Chack insulation resistance of sach winding section to earth and
to other winding sections.,

Low insulation resistance, unhalanced ptimary or secondary
winding resistances, open or short circuited winding sections
indicates the transformer unit should be replaced.

Rectifier units - Three phase and single phase

With the leads 10-11-12-X and XX removed from the ractifier unit
{lead 12 is not fitted on single phase transformer rectifier units),
check forward and reverse resistances between terminals 10-X,
11-%, 12-X, 10-XX, 11-¥X and 12-XX with a multimeter.

A low forward resistance and high reverse resistance should be
read between each pair of tarminals. If this is not the case the
unit is faulty and should be replaced.




7.5.4 REMOVAL AND REPLACEMENT OF

COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHQUT

WARNING !

When lifting single bearing generators, care
Is neaded to ensure the generator frame Is
kept In the horizontal plane.,

The rotor Is frea to move in the frame and
cen slide out If not correctly fifted. Incorrect
Iifting cen cause sarious personel injury.

7.5.4.1 REMOVAL OF PERMANENT MAGNET
GENERATOR (PMG)

1.  Remove 4 screws holding the sheet metal cylindrical
covar at the non-drive end and remove the cover.

2.  Disconnect the in line connector from the PMG stator (3
wires go to this connector). It may be necessary to cut off
the nylon cable tie first.

3. Remove the 4 threaded pillars and clamps holding the
PMG stator onto the end bracket.

4.  Tapthe stator out ofthe 4 spigots and withdraw. The highly
magnetic rotor will attract the stator. Take care to avoid
contact which may damags the windings.

5. Remove the bolt in the centre from the rotor shaft and pull
off the rotor. It may be necessary to gently tep the rotor
away. Take care to tap gently and evenly - the rotor has
¢eramic magnets which are easily broken by shock.

CAUTION!

The rotor assembly must not be dismantled.

Replacement is a reversal of the above procedure.

7.5.4.2 REMOVAL OF BEARINGS

7.5.4.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1. Remove exciter leads X+, XX- at the AVR,

‘2. Slacken 4 bolts (2 each side) situated on horizontal centre

line holding the terminal box.

3. Remove 2 bolts holding lifting lug, at the non-drive end,
and remove lug.

4, Hemove sheet metal cylindrical cover (4 screws) over
PMG (if fitted)
or
Remove shallow sheet metal cover {4 screws} at the
non-drive end.

5. Ease up the terminal box and support clear of the
non-drive endbracket,

6. Remove 6 boits holding the non-drive endbracket to the
stator bar assembly. The endbracket is now ready for
removal.

7. Replace the lifting lug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

8. Tap the endbracket around its perimeter to release from
the generator. The endbracket and sxciter stator will come
away as a single assembly.

9. Remove the 4 screws holding the exciter stator to the
endbracket and gently tap the exciter stator to releass it.
Replacement is a reversal of the above procedure.

7.5.4.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7.5.4.1

or

Remova the four screws holding the sheet metal cover atthe non
drive end and remove cover.

CAUTION!

Position the main rotor so that a tull pole
face of the main rotor core Is at the bottom
of the stator bore.

CAUTION!

With the PMG rotor remaved single bearing
generator rotors are free to move in the
frarne. Ensure frame Is kept in the horlzontat

plane when iliting.

NOTE: Removal of the bearings may be effected either after the
rotor assembly has been removed OR more simply by removal
of endbracket{s). Refer to 7.5.4.3. and 7.5.4.4,

The bearings are pre-packed with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft
with 3 leg or 2 leg manual or hydraulic bearing pullers.

SINGLE BEARING ONLY: Bsfore trying to pull off the bearing
remove the small circlip retaining it.

hen fitting new bearings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place
ensuring that it contacts the shoulder on the shaft.

Refit the retaining circlip on single bearing generators.

TWO BEARING GENERATORS

1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover,

2. Remove the bolts holding the adaptor to the endbracket
at the drive and.

3. Tap off the adaptor, It may be preferred to sling the
adaptor first depending on its size and weight.

4. Remove the screens and louvres {if fittad) at each side on
the drive end.

Now ensure that the rotor is positioned with a full pole face at the
bottom centre line. This is to avoid damage to the bearing
exciter, or rotor winding, by limiting the possible rotor downward
movemeant to the air gap Iength.

5. Remove € bolts holding drive endbrackat onto adaptor
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6.  Tap the drive endbracket away from the adaptor ring DE
and withdraw the endbracket.

7.  Ensure the rotor is supported at the drive end on a sling.

8. Tap the rotor from the non-drive end to push the bearing
clear of the endbracket and its position within an ‘0’ ring.

9, Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to
ansure that it is fully supported ali the time.

SINGLE BEARING GENERATORS

1.  Remove the scraws, screens and louvres (if fittad) at each
side on drive end adaptor.

2. Remove 6 bolts holding the adaptor at the drive end. It
may be preferred to sling the adaptor on a hoist. The bolt
heads face towards the non-drive end. The top bolt
passes through the centre of the lifting lug.

3. Tap the adaptor away from stator bar adaptor ring.
4. Ensure the rotor is supported at drive end on a sling.

5. Tap the rotor from tha non-drive end to push the bearing
clear of the endbracket and its position within an 'O’ ring.

6.  Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to
ensure that it is fully supported at all times.

Replacement of rotor assambliss is a reversal of the procedures
above.

Before commencing re-asgsembly, components should be
chacked for damage and bearing(s) examined for loss of
grease.

Fitting of new bearing(s) is recommended during major
overhaul.

Before replacement of a single bearing rotor assembly, check
that the drive discs ara not damaged, cracked or showing other
signs of fatigue. Also check that the holes in the discs for drive
fixing screws are not elongated.

Demaged or worn components must be replaced.

WARNING !

When major components have been
replaced, ensure thet all covers and guards
are securely fitted, before the genarator Is
put Into service.




8.1 RECOMMENDED SPARES

SECTION 8

SPARES AND SERVICE

Service parts are convenisntly packaged for easy identification.
Genuine parts may be recognised by the Nupart name.

We recommend the following for Service and Maintenance. In
critical applications a set of these service spares should be held

with the gensrator.

AVR Controlled Generators

1. Diode Set {6 diodes with surge suppressor)
2. SX440 AVR
SX460 AVR
X421 AVR
MX321AVR
MX341AVR
3. Non drive end Bearing
4. Drive end Bearing

Transformer Controlled Generators

Diode Sel (6 dicdes with surge suppressor)
Diode Assembly

MNon drive snd Bearlng

Drive end Bearing

AN~

RSK
EQ00
EQ00
E00O0
E0DO
E000
051
051

RSK
EDDD
051
051

2001

24030
24600
24210
23210
23410
01032
01044

2001

2200
01032
01044

When ordering parts the maghine serial number and type should
be guoted, together with the part description. The seriel number
is stamped on the nameplate and on the drive-end of the shaft,

Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

P O Box 17, Barnack Road
STAMFORD

Lincolnshira

PEDQ 2NB

ENGLAND

Telephone: (0) 780 62552. Telex: 32268 Cables Newage

Stamford
Fex: (Q) 780 66074

Or any of our subsidiary companies listed on the back cover.

8.2 SERVICE

A full technical advice and on-site service facility is available
from our Service Department at Stamford or through our
Subsidiary Companies. A repair facility is also available at our

Stamford Works.
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Fig. 11
TYPICAL SINGLE BEARING GENERATOR
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Fig. 12.
TYPICAL TWO BEARING GENERATOR
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Fig. 13.
TYPICAL TWO BEARING (SERIES 5) GENERATOR




£0O 7 10 peop antial v ot pauaybiy wg o) $8paig
"SRRI

gz abed ses ||y a0iales Jaynosl pednp 1o

NN ZE T

apoip a8yl 0} paidde ag 30U IS punoduiod
SIY ] REGr Sy 8dAl punodion xuig leeH, auodfig
QURIPIA YA B2IEDUS 80 O] sapoip (0 asispul

sapag 10 Buniy
'SILON

L

(o VI o VENE o5 SN p JER o K (o B o o BN o B S O

MBIDS XH
JOlSLIB A,
BUSEM/T DS
JBUSEAA I
N XA
MBIDS XY
(Aau) apoQ
(P} apatq
vid

any

—

— oS 0w~ 00RO

z
o

uonduasag

JoY HNk|d

8°'2'9'SG
¥ -y uooeg dens
Alquassy pean) 8pold 3
et
—
_
L
@ .@\ H\,_.].._.T} "AlqLiesse Uo umoys se peply spee
. = : ‘_.r.t.? J IOJOY 1e)0XT @ §PBET BpoIQ
A § s
Lo

speeT ooy JeN0x] |w.,|h_._

ATENISSY HIAIH1L03H ONILV.LOH

‘v “Big




A.C. GENERATOR WARRANTY
WARRANTY PERIOD:

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

DEFECTS AFTER DELIVERY:

We will make good by repair, or, at our option, by the supply of a replacement any fault which, under proper use,
appears in any goods manufactured by us within the warranty period and is found on examination by us to be
solely due to defective material and workmanship provided that

{a) We receive notice in writing of the alleged defect within 30 days of its discovery and the defective part is
prompily returned, carriage paid, with all identification numbers and marks intact to the Dealer who
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, instailed, used and maintained properly and carefully in accordance with our
current recommendations; or

{ii} have been used after the defect has been, ar ought reasonably to have been discavered; or

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

nar in any second-hand goods, proprietary articles or goods not of our own manufacture, although supplied by us,
such articles and goods being covered by the warranty (if any) given by the separate manufacturers.

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

{d} Qur l1ability under this clause shall be in lieu of any warranty or condition implied by law as to the quality
or fitness for any particular purpase of the goods, and save as expressly provided in this clause we shall not
be under any liability, whether in contract, tort or otherwise, in respect of any defect in goods delivered
or far any damage or loss {whether direct or consequential resulting from such defect or from any work
done in cannection therewith).

(e) Any claim under this clause must contain full particulars of the alleged defect, the description af the goods
the serial number (as shown on the manufacturers identification plate) or, for spares, the order reference
the date of purchase and the name and address of the vendor.

’

{f) Cur judgement in all cases of claims shall be final and canclusive and the claimant shall accept our degision
on all questions as 1o defects and the exchange of a part or parts. The repaired or replacement part will be
delivered by us free of charge ex-Works. We shall not be liable for any expense which may be incurred in
remaving ar replacing any part sent to us for ingpection or in fitting any replacement supplied by us.

MACHINE SERIAL NUMBER
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NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS:
PO BOX 17

BARNACK ROAD

STAMFORD

LINCOLNSHIRE

PES 2NB ENGLAND

Telephone: 0780 62552
Fax: 0780 51617
Telex: 32268

SUBSIDIARY COMPANIES

1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED
29 Victoria Avenue, Castle Hill, P.O. Box 748,
New South Wales 2154,
Telephone: Sydney (02) 680 2299
Fax: (02) 680 1545

2 CANADA: NEWAGE EQUIPMENT LIMITED
P.O. Box 427, Islingtan, Ontario M9A 4X4.
Telephone: Toronta (416) 259 3741
Fax: (418} 269 7167

3 GERMANY: NEWAGE ENGINEERS G.m.b.H.
Archenhclzstr 69, 2000 Hamburg 74,
Telephona: Hamburg {040) 712 2044/2045
Fax: {040) 712 5544
Telex: 2174397

4  INDONESIA: P.T. NEWAGE ENGINEERS INDONESIA
P.O. Box 1070/JAT,
JI. Pulogadung 21,
Kawasan Industrl Pulogadung,
Jakarta 13010,
Telephone: Jakarta (21) 471 3043/
460 1685 / 460 1687
Fax: {21) 489 6654
Telex; 48804

5 [TALY: NEWAGE ITALIA S.r.l.

Vlale Fulvic Testl 56, 20125 Milan.

Telephone: Milan {02) 642 0BB8/643 6602
Eav: {1 £41 T1R0

MNEWAGE MORGE A/S
Staalfjera 12. 0975, Oslo 9.
Talephene: Oslo {02) 25 1635
Fax: (D2) 25 1393

Talex: 78835

NEWAGE (FAR EAST) PTE LIMITED
Ghim Moh, P.O. Box 1016,
Singapore 9127,

Telaphona: Singapore 469 1631
Fax 466 2765

Talex: 33404

STAMFORD IBERICA S.A.

Paseo de la Castellana 62, E28046 Madrid
Telaphene: Madrid (31) 261 8558/8566
Fax: (91) 4112858

NEWAGE LIMITED

P.O. Box 103, 3 Indapendsnce Court,
Folcroft Industrial Park,

Folcroft, Pannsylvania 19032,
Telephane: Phitadalphia (215} 534 8500
Fax: (215) 534 0505

Telex: 845276 |

© 1991 Newage International Limited. ,



