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SAFETY PRECAUTIONS

Befors operating the generating set, read O'pération Manual and
this Generator Manual and become familiar with it and the
equlpment.

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

. . 7
Many accidents occur becauss of failure to follow fundamental
rules and precautions.

ELECTRICAL SHOCK CAN CAUSE

"SEVERE PERSONAL INJURY OR DEATH.

Observe all WAHNINGICAUTION notices.

* Engure installation mests all appiicable safety and local
electrical 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
maintenance.

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




FOREWORD

The function of this book is ta provide the user of the Stamford
generator with an understanding of the principies of operation,
the criteria for which the generator has been designed, and the
instaifation and maintenancs procedures. Specific areas where
the lack of care or use of incorract procedures couid 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
proceseding to fit or use the generator.

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

WARNING !

Incorrect installation, operation, servicing or
replacament of parts can result In severe
personal Injury or death, andior equipment
damage.

Service personnel must be qualified to
parform alectricai and mechanical service.
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1.1 INTRODUCTION

SECTION 1

INTRODUCTION

The UC16/18 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm, 4 pole and 3000
rpm, 2 pole) or 60Hz (1800 rpm, 4 pole and 3600 rpm, 2 pole),
and built to meet B.S. 5000 Part 3 and international standards.

Ali the UC18/18 range are self-excited with excitation power
derived from the main output windings, using either the
SX460/SX440 AVR or transformer controlled excitation system.

Detailed specification sheets are available on request.

1.2 DESIGNATION

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

uoc

GENERATOR —Lr,

TYPE

MACHINE TYPE
| - industrial

M - marine

SHAFT HEIGHT IN

11
L

6 4 A 1 4
-

cm-16or 18

POLES

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

2 Pole - 50Hz at 3000 rev/min or
60Hz at 3600 rev/min

CORE LENGTH
NO OF BEARINGS

lor2
CONTROL SYSTEM

4 - §¥440 (Series 4)
6 - SX460 (Series 6)
5 - Series 5




SECTION 2

PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED in nature. The system inharently compensates for load current
GENERATORS magnitude and power factor and provides short circuit
AUTOMATIC maintenance in addition to a good motor starting performance..
VOLTAQE
REGULATOR

Three phase generators normally-have a three phase
transformer control for improved performance with unbalanced
toads but a single phase transformer option is available.

oUTPUT
‘ I— Mo accessories can be provided with this control system.
ﬁ EXCITER I MAIN
STATCR AOTATING STATOR
DIODES
SHAFT
MAIN
EXCITOR
ROTOR ROTOR

The main stator provides power for excitation of the exciter field
via the SX480 (SX440) AVR which is the controlling device
governing the level of excitation provided to the exciter field. The
AVR responds to a voltage sensing signal derived from the main
stator winding. By controlling the low power of the exciter field,
contral of the high power requirement of the main field is
achieved through the rectified output of the exciter armature.
The AVR senses average voltage on two phases ensuring close
regulation. [h addition it detects engine speed and provides
voltage fall off with speed, below a pre-selected speed (Hz)
setting, preventing over-excitation at low engine speeds and
softening the effect of load switching to relieve the burden onthe
engine.

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

In addition the SX440 AVR incorporates circuits which, when
used in conjunction with accessories, can provide for parallel

operation either with 'droop’ or 'astatic’ control and VAR/PF
control.

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

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

2.2 TRANSFORMER CONTROLLED GENERATORS

TRANSFORMER
GONTROL

QUTPUT

Emm;n MAIN
STATOR  ROTATING STATOR

DYODES [———
(!

EXGITOR
ROTOR

The main stator provides power for excitation of the exciter field
via atransformer rectifier unit. The transformer combines voltage




SECTION 3
APPLICATION OF THE GENERATOR

The genstator is supplied as a component part for installation in
a 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.

LABEL ‘A’
TERMMNAL BOX LID OR
- ALTERNATIVELY APPRIOPRIATE
m'éczss VISIBLE TERMINAL BOX ACCEBS

P.M.A, COVER LABEL 'C'
ADJACENT TO ALL COVERS

POBITIONS FOR WARNING LABELS ue

S1DE ‘A

LABEL'A'

HEFER TOSERVICE MAHUAL
BEPORE REWOVING COVERE

ABNEHIEN DEA ABDECHUNAEN HUR.
BEMAESE HANDEUOH ANWEISUNG

LEQQERE fL MANUALE ] ABYIBTERZA
PR, (H SR UGVERE | SOMERCH

CONAULTAR MANUAL ANTER
DEAETIRAR TAPAS

VOIR MANLIEL DE SERVICE AVANT
TEMEVER LS COUVERCLES

Bha¥ 5 JiE Bl o€ g,

LABEL & LABEL 'C

VNAYAN
V. NIVANA
V. NVANAN

In the event that the generator is required to operata in an
ambient in excess of the nameplate value or at altitudes in
excess of 1000 metres above sea level, 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 does not
exceed that for which the generator has been rated.

The canopy should be designed such that the engine air intake
to the canopy is separated frorm the generator intake, particularly
where the radiator cooling fan is required to draw air into the
canopy. Inaddition the generator air intake o 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 than or equal
to those given below:

Air Flow Additional
Frame (intakefoutlet)
50Hz 60Hz Pressure Drop
3 3
Uc164 0.091m"fsec 0.11m"/sec
{195¢cfmy) (236¢fm)
3 3
0.138m /sec 0.159m"/sec
HC184 I 2escm) (349cfm) Gmm water
3 3 gauge {0.25%
UC162 0.218m"/sec 0.271m"/sec
{466cfm) (579cfm)
3 3
UC182 0.33m" [sec 0.40m"/sec
(706cfm) (856¢fm}

If spacified at the time of ordering, the generator itself may be

. fitted with air filters.

The UCL construction has no fan fitted 1o the generator. The
angine flywheel fan draws air through the generator and
additional restrictions on air flow such as filters on the gsnerator
or canopies are not permissible.

CAUTION!

Reduction in cooling alr flow or Inadequate
protection to the generator can result in
damage and/or failure aof windings,

It is the responsibility of the generating set manufacturer to
ansure that the correct labels are fitted, and are clearly visible,

The genwerators have been designed for use in a maximum
ambient temperature of 40°C. in accordance with B.S. 5000.

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with B.S. 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 r.p.m. 25Hz
. 18C0 r.p.m. 30Hz
2 pole 3000 r.pm. 50Hz
' 3600 r.p.m. B60Hz

Howaever, vibrations induced by the engine are complex and
contain frequencies of 1, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can resuit in
generator 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
bedpilate and mountings are such that the vibration fimits of B.S.
5000 Part 3 are not exceeded.

In standby applications where the running time is fimited 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 hase for
accurate alignment. Close coupling of engine 1o 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 genseratar adaptor interface should not
exceed 500f.1b. (70 kgm). A flexible coupling, desighed to suit
the specitic engine/generator combination, is recommended 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
500ft.Ib. (70 kgm),

Single bearing generators redquire a substantial bedplate with
engine/generator 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 occur in all engine-driven shaft systems and
may be of a magnitude to cause damage at certain critical
speeds. It 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 ars included.

The terminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminats 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 connectlons are made on the
generator and reference to site regulations
for esarthing must be madsa. Incorrect
earthing or protection arrangements can

result In personal Injury or death.

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

WARNING !

Incorrect Installation, service or
replacement of parts can result in severe
personal injury or death, and/or aquipment
damage. Service personnel must be
quallfied to perform electrical and
mechanical service.

CAUTION!

Torslonal Incompatibility and/or excessive
vibration levels can cause damage ot failure
of generator and/or engine components.




SECTION 4

INSTALLATION - PART 1

4 ALIFTING

WARNING !

Incorrect lifting or inadequate lifting
capacity can result in severe parsonalinjury
or equipment damage. MINIMUM LIFTING
CAPACITY REQUIRED IS 250Ky, Generalor
lifting lugs should NOT be used for lifting

the complete generator set,

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 ta 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 while lifting. Care is therefore
needed to avoid personal injury or equipment damage. The
correct lifting arrangement is shown on the fabel attached to the

lifting eye. (See sample below).

IMPORTANT

REFER TO SERVICE MANUAL
BEFORE REMOVING COVERS.
I7 1S THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TC FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOQK

192 Kgs MAX

-:”_L_ - H—_H_——“**——. —r 1 S

Single bearing generators other than frame UCL are supplied
fitted with a rotor retaining plate at the non drive end.

This plate must be removed and replaced with the bearing cover
plate supplied tied to the generator terminal links.

1.  Removethree screws holding the plate to the end bracket.

2. Remove central bolt holding the shaft to the plate and
remmove plate.

3. Fit plate supplied using the three fixing screws removed
in 1),

UCL generators have no fan to support the drive end and are
supplied fitted with a transit strap clamping the coupling hub to
the drive end adaptor ring.

Once the retaining plate or transit strap are removed 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.

4.2 ASSEMBLY TQ ENGINE :
4.2.1 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accuirdance
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 generator/engine assembly is complets.
Open coupled sets require a suitable guard, to be provided by
the set builder.

WARNING !

Incorrect guarding and/or generatot
alignment can result in personal Injury
and/or equipment damage.

4.2.2 SINGLE BEARING GENERATORS

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

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

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing mating
face. This should be within 0.8mm of neminal dimension.
This is necessary to ensure that a thrust is not applied to
the a.c. generator bearing or engine bearing.

2. Check that the bolts securing the flaxible plates to the
coupling hub are tight and locked into position. Torque
tightening is 10kgm (88Nm; 72 Ib 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
spiget. This can be adjusted by the use of tapersd wooden
wedges between the fan and adaptor. Alternatively the
rotor can be suspended by means of a rope sling through
the adapter opening.

5. Offer the a.c. generator 1o 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 flywhee| bolts.

8.  Tighten coupling disc to flywheel, Refer to engline manual
for torque setting of disc to flywhesl! bolts.

7. Remove wooden wedges.




4.2.3 TAPER SHAFT ARRANGEMENTS

This arrangement is used on both UCA and UCL styls
generators.

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

The following procedure shoutd be adopted to assemble the
generator to the engine:-

1. Remove central protective cover 'G" from non drive
endbracket "H' and M10 hex. nut "D" from shaft securing
stud "AA". Remove fransit bar "E" and withdraw
stubshaft/shaft securing stud assembly "A"/"B* from rotor.

2. Ensureallalternator, engine flywhesl and flywheel housing
locating spigots, faces and recesses are free from paint
or preservatives.

3.  lLocate stub shaft/shaft securing stud assembly "AB" on
" engine flywheel spigot and secure with studs "J*, M12 hex.
nut °L" or bolts. Refer to sngine marual for torque settings.

4.  Ensure both tapers are clean and free of burrs, oil or
grease. Slide alternator complete with rotor towards
engine, ensuring that shaft securing stud "A’ enters central
hole in rotor shaft. Refer to engine manual for torque
settings.

5. Secure alternator adaptor "F" to engine flywheel housing.
Tap adaptor into place before tightening. Refer to engine
manufacturer for torque setting.

6.  Fit M10 Binx nut "DD" to profruding shaft securing stud
"AA". M10 Binx nut tightening torque 45,0Nm (33.0 |bs.ft}

7. Fitcentral protective cover "G" to non drive endbracket "H".

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

ENGINE FLTWHERL

WARNING !

Incorrect guarding and/or generator
allgnment can rasult in personal injury
and/or equipment damage.

4.3 EARTHING

set bedplate. If antivibration mounts are fitted between the
generator frame and its bedplate a suitably rated earth
conductor (normally one haif of the cross sectional area of the
main line cables) should bridge across the antivibration mount.

WARNING !

Refer to Iocal 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 compieting
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 betwean neutral
and earth and megger an output lead terminal U, V or Wto earth.
The insulation resistance reading should be in excess of 5MQ
to @arth, Should the insulation resistance be less than SMQ 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 consequent
reduction In operating llife. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be
carrled out at reduced voltage levels i.e.

{TestVoltage=0.8 (2 X Rated Voltage + 1000}

4.4.2 DIRECTION OF ROTATION

All machines are fitted with a radial bladed fan and ars suitable
for running in either direction of rotation. The generator is
supplied to give a phase seguence of U VW with the generator
running clockwise looking at the drive end (unless otherwiss
specified at the time of ordering). If the generator phase rotation
has to be roversed after the generator has been despatched
apply to factory for appropriate wiring diagrams.

4.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency levels required for the
generating sat application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out
reconnectable 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

Tomake AVR selections and adjustments remove the AVR cover
and referto4.4.4.1 or 4.4.4.2 depending upon type of AVR fitted.
Reference to the generator nameplate will indicate AVR type
(SX460 or SX440),

Most of tha AVR adjustments are factory set in positions which
wlll give salisfactory performance during initial running tests.

Ciibhooarmiort acAitiatriess] 113017 e reett re el i e b iomt s b v e




pefformance 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 be
checked to ensure they are corractly set for the generating set
applicatiorn.

Refer to Fig. 1 for location of selection links.

1.Frequency selection

50Hz operation LINK C-50
60Hz operation LINK C-80
2.External hand trimmer setection
Mo external hand trimmer LINK 1-2

External hand trimmer required - REMOVE LINK 1-2 and
connect trimmer across
terminals 1 and 2.
3.AVR Input Selection
High Voltage {220/240V)

Low Voitage (110/120V)

INPUT
INPUT

No Link
LINK 3-4

Refer to diagrams in the back of this manual to determine
wiring.
ollele > s 7 L0
|
el

| @} AVRINPUT
+ SELECTION
_

5X460

O woicator LED

a0Hz [g | g | FREQUENCY
[g | o] I
| 84

O @)

Fig. 1

50Hz

SELECTION

4.4.4.2 TYPE $X440 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 selectlon

50Hz operation LINK C-50
60Hz operation LINK C-60
2.Stabillty selection
LINK A-C
3. Sensing selection
LINK 2-3
LINK 4-5
LINK 6-7

=

5X440 52,
i

M
M

|8l
FREQUENGY

SELECTION
/STAB'LITY SELECTION
[0]olelincwlE] [osal
SOHZU u

B0Hz

m CI‘ D
SENSIMG SELECTION

Fig. 2
4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit & as the last digit
of the frame size quoted on the nameplate.

The excitation controlis factory set for the specific voltage shown
on the nameplate and requirgs no adjustment.

4.5 GENERATOR SET TESTING

WARNING !

During testing it may be necessary to
remove covers to adjust controls exposing
live' terminals or components,

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

4.5.1 TEST METERING/CABLING

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

Minimum instrurmentation for testing should be line - fine 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 cables for load testing
purposes, ensure cable voltage rating Is at
least equal to the generator rated voltage.
The load cable termination shduld be placed
on top of the winding lead termination and
clamped with the nut provided.

WARNING !

Check that all wiring terminations for
Internal or external wirlng are secure, and fit
all tarminal box covers and guards. Falture

to secure wiring and/or covers may result In




4.6 INITIAL START-UP

4.7 LOAD TESTING

WARNING !

During testing it may bs necessary to
remove covers to adjusi controls exposing
'live’ terminals or components. Only
personnel qualiied to perform elactrical
service should carry out testing and/or
adjustments. Refit all access covers after
adjustmants are completed.

On completion of generating set assembly and befors starting
the generating set ensure that all engine manufacturer's
pre-running procedures have been completed, and that
adjustment of the engine governor is such that the generator will
not be subjected to speeds in excess of 125% of the rated
speed. :

CAUTION!

Overspeeading of the generator during initial
satting of the speed governor can result in
damage 1o the generator roiating
components.

In addition remove the AVR access cover (on AVR controlled
generators} and turm VOLTS control fully anti-clockwise. Start
the generating set and run on no-lcad at nominal frequency.
Slowty turn VOLTS control potentiometar clockwise until rated
- voltage is reached. Refer to Fig. 3a or 3b for control
potentiometer lacation.

CAUTION!

Do not Increase the voliage above the rated
generator voltage shown on the generator
nemeplate.

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. 3a or 3b for control potentiometer location and proceed
as follows:-

1. Runthe generating set on no-load and check that speed
is correct and stable

2. Turn the STABILITY control potentiometer clockwise, then
turn slowly anti-clockwise until the generator voltage starts
to become unstable. The correct setting is slightly
clockwise from this position {i.e. where the machine volts
are stable but close to the unstable region}.

WARNING !

During testing It may be necessary to
remove covers to adjust contrels exposing
‘live’ terminals or components. Only
petsonnel qualifled to perform electrical
service should carry out testing and/or
adjustmants. Refit all access covers after
adjustments are completed.

4.7.1 AVR CONTRCLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. 3a or 3b for control potentiometar locations.

Having adjusted VOLTS and STABILITY during the initial start-up
procedure, the AVR control function UFRO should not normally
need adjustment.

i however, poor voltage regulation on-load is experienced, refer
to the following paragraph to a} check that the symptoms
observed do indicate adjustment is necessary, and b) to make
the adjustment correctiy.

o] % 5 5[0

VOLTS

LINKED FOR 1
NORMAL
OPERATION | ol

||

« SX460
(.
UFRO

O wokaronte
50Hz i
ooHe [E | FREQUENCY
[E | @1 seeeTion

| 8l
STABILITY
O O
Fig. 3a
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SX440 [s2
1
VOLTS I2 ;]é
lsl E
13151 8
] =
3 e
fel @
FREQUENCY

SELECTION
UrHO / STABILITY  SELECTION
[o]o[ElincwlE]l joual
soHz T_T Y

60Hz

Fig. 3b

4.7.1.1 UFRO (Under Frequency Roli Off)

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

Clockwise Antlclockwize
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Fig. 4

The UFRO control potentiometer sets the "knee point”.

Symptoms of incorract setting are a) the light emitting diode
{LED) indicator, just above the UUFRO Control potentiomster,
being permanently lit 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 lowars the frequency (speed) setting of
the “knee point® and extinguishes the LED. For Optimum setting
the LED should illuminate as the frequency falls just bslow
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a
60Hz generator.

4.7.2 TRANSFORMER CONTROLLED GENERATORS
- TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-lead
voltage and/or on-load voltage be unacceptable, adjustment of
the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally

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 a 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 rmounting bolts. Switch load
‘on' and 'off’ two or three times. Application of load will normally
raise the voltage sefting skightly. With the load 'off' recheck the
no-load voltage.

Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

CAUTION!

Failure to refit covers can resull in operator
personal injury or death.

4.8 ACCESSORIES

Refertothe "ACCESSORIES" - Section 6 of this Manual for setting
up procedures related to gensrator 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.




The extent of site installation will depend 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 tarminals . 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 relating to connecting up
the generator should be noted.

5.1 GLANDING

The terminal box is most conveniently glanded on gither the right
or left hand side. Both panels are ramovable for
drilling/punching to suit glands/or glanding boxes. If single core
cables are taken through the terminal box side panel an
insutated 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 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 cabla.

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 SMQ the windings must be
dried out as detailed in the Service and Maintenance section 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!

To avold the possibility of swarf entering
any electrical components In the terminal
box, panels must be removed for drliling. -

5.2 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. 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 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 gensrating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

CAUTION!

Refarence to local electticlty regulations or
safety rules should be made to ensure
correct earthing procedures have been

SECTION 5
INSTALLATION - PART 2

5.3 PROTECTION

It is the responsibitity 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.

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 fauli current calculations to be made.

WARNING !

Incorrect installatlon and/or protective
systemns can result in personal injury andior
equlpment darmage.

Installers must be qualified to perform
electrical installation work.

5.4 COMMISSIONING

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

The generator AVR controls will have been adjusted during the
generating set manufacturar’s tests and shoutd normally not
require further adjustment.

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



SECTION 6
ACCESSORIES

Generator control acceassories 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 book shows the connections.
When the options are supplied separately, fitting instructions are
provided with the accessory.

Accessories available are droop transformer for parallel
operation, applicable to generators with 3X440 AVR only, and
short circuit current control which can be appfied to generators
with both SX460 and SX440 AVR.

NOTE:
None of the accessories can be fitted with a transformer
controlied generator.

6.1 REMOTE VOLTAGE ADJUST (SX460 and $X440
AVR)

A remote voltage adjust (hand trimmer} can be fitted

$X460 AVR
Remove link 1-2 on the AVR and connect adjuster to terminals 1
and 2,

S$X440 AVR
Remove link 1-2 on the auxiliary terminals and connect adjuster
to terminals 1 and 2.

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 parallel with other generators or
the mains, itis essential that the phase sequence of the incoming
generator matches that of the busbar and also that all of the
following conditions are met before the circuit breaker of the
incoming generator is closed on to the busbar {or operational
generator},

1. Frequency must match within close limits.
2, Voltages must match within close limits.
3. Phase angle of voltages must match within close limits.

A variety of techniques, varying from simple synchronising
lamps to fully autornatic synchronisers, can be used to ensure
these conditions are met,

CAUTION!

Fajlure to meet conditions 1, 2, and 3 when
closing the cricult breaker, will generate
excesslve mechanlcal and electrical
stresses, resulting in equipment damage.

Once connectad in parallel a minimum instrumentation level per
generator of voltmetar, ammeter, watimeter (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,

Itis important to recognise that

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

N 3

2. kVAr are derived from the ganerator, 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 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 (C.T.) which provides a signal dependent on current
phase angle (i.e. power factor) to the AVR. The current
transformer has a burden resistor on the AVR board, and a
percentage of the burden resistor voltage is summed into the
AVR circuit. Increasing droop is obtained by turhing 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 Gen No. 2
No.2 /
7/
e
KW [ N, 1 /
e
/
kVa
No. 1 Droop Greatsr
than No. 2 Droop
Ne.2
kw
No. 1
o

KVA

No. 1 Droop lsss than
Ne. 2 Droop

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

If the droop accessory has been supplied with the ger{erator it
will have been sat to a nominal 5% droop at full load zero power
factor current, and diagrams will be included inside the back
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Although nominal droop sstting may bs factory set it is advisable
to go through the setting procedurs below.

6.2.1.1 SETTING PROCEDURE

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

0.8P.F. LOAD
OP.F. LOAD

{at full load current) SET DROOPTC 3%
(at full load current) SET DROOFP TO 5%

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

Run each generator as a singte 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 'DROOP’ control potentiometer to give droop in line with
above table. Clockwise rotation increases amount of droop.
Refer to Fig 3b, for potentiomaeter location.

Note 1) Reverse polarity of the C.T. will raise the generator
voltage with load. The polarities S1-52 shown on the wiring
diagrams are correct for clockwise rotation of the generator
locking at the drive end. Reversed rotation requires $1-52 to be
reversed.

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

Note 3) A generator operated as a single unit with a droop circuit
set at rated load 0.8 power factor is unable to maintain the usual
% regulation. A shorting switch can be connected across 51-52
to restore regulation for single running.

6.2.2 ASTATIC CONTROL

6.3 CURRENT FORCING CONTROL UNIT

This unit consists of a current transformer, sensing stator cutput
current, operating in conjunction with an slectronic contral unit
to give a controlled level of short circuit current. Normally the
unit will be set when supplied fitted to the generator, and no
further adjustment will be necessary.

Should it be necessary to change the setting the following
procadure must be adopted.

WARNING !

The setting up procedure for this accessory
aexposes the installer to electrical shock
hazards. Only qualified personns! should
instail this unit.

WARNING !

LOSS OF FUEL to an engirne 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
result in large current osclllations with
consequent damage to generator windings.
Excltation loss detection equipment shouid
be fitted to trip malin circult breaker.

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

This feature is only supplied from the factery 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 shorting
switch for the droop current transformer secondary.

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

The setting procedure is exactly the same as for DROOP.
(Subsaction 6.2.1.1).

CAUTION !

When using this connection arrangement a
shorting switch isrequired acrosseach C.T.
burden'{ierminals S1 and $2.)

The switch must be closed a) when a

generatlng set Is not running and b) when a

o vt 1o contloermisasd Fos oilmeoals

1. Remove louvred side panel

2. Connectthe SETTING LINK on the current forcing controt
board ag shown to terminals B and A and turn LEVEL
contral potentiometer fully anti-clockwise. Refer to Fig. 5
for link and potentiomeater location,

Lever|[e] F1a™ 72 T1 "x _xE
INDICATORLEOD g0~~~ —

B o]

CURRENT

FORCING

CONTROL
UNIT

o] &3 A[o]
NORMALT T
TESTT Y

3.  Run set up to speed adjusting AVR VOLTS control
potentiometer if necessary.

4, Load generator to full load current.

5. Adjust LEVEL control potentiometer carefully in a
clockwise direction until the LED just goes out.

6. Stop the set, remove SETTING LINK from terminals B and
A and replace on parking terminals B and C.

7. Refit louvred side panel.

WARNING !

Failure to reflt covers can result in operator
personaly injury or death.




SECTION 7

SERVICE AND MAINTENANCE

WARNING !

Service and fault finding procedures
present hazards which can result in severe
personal injury or death. Only personnel
quallfied to perform elactrical and
mechanlcal service should carry out these
procedures.

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

No routine maintenance procedure is required on the standard
generator but periodic attention to winding condition
{particularly when generators have been idle for a long peried)
and bearings is recommended. (Refer to subsections 7.1 and
7.2 respectively),

Whan generators are fitted with air filters regular inspection and
filter maintenancs is required. (Refaer 1o subsestion 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. 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 a fan
heater or similar apparatus into the generator air inlsts andfar
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. A d.c. supply is connected to the leads X and XX (X
must be connected to the positive of the d.c. supply and XX to
the negative of the d.c. supply). The d.c. supply must be
variable from O - 24 volts and capable of supplying 1.0 amp. An
a.¢. current clip-on ammeter or sirmilar instrument is required to
measure the winding lead current.

Set the d.c. supply voltage to zero. Start the generating set and
slowly increase the d.c. 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.

WARNING !

The short circuit must not be applied with
the AVR connected In circuit. Current In
excess of the rated generator current will
cause damags o the windings.

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

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

Separate the neutral leads

Ground VandW phase and megger U phase to ground
) U and W T - v )
' UandV ot - w *

if the minimum vafue of 1.0M£2 is hot obtained, dryihg out must
be continued and the test repeated.

7.2 BEARINGS

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

7.3 AIR FILTERS

The frequency of filter maintenance will depend upon the
sevarity of the site conditions. Regular inspection of the
slements 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 detergent agent until the
element is clean. Dry elements thoroughly befora refitting.




7.4 FAULT FINDING

Three excitation control systems can be fitted to the range of
generators covered by this manual, identified by the tast digit of
the generator frame size designation. Refer to the nameplate
then proceed to the appropriate subsection as indicated below:-

7.4.3 $X460 AVR - FAULT FINDING

Ma voltage build-up when
starting set

Check speed

Check residual voltage - Refer
to subsection 7.4.4.

Follow separate excitation

SERIES EXCITATION CONTROL SUBSECTION
4 $X440 AVR 7.41
5 Transformer control 7.4.2
6 SX460 AVR 7.4.3
CAUTION!

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

7.4.1 5X440 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 valtage on-lead

Check link K1-K2 on AVR
terminals

Check speed

Check residual voltage - Refer
to subsection 7.4.4.

Follow separate excitation
procedure to check generator
and AVR.

Chack speed stability.
Check stability setting - refer to
subsection 4.6, '

Check speed.

Check that generator load is
not capacitive {leading power
factor}.

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

Check speed.

Check UFRO setting - Refer o
subsection 4.7.1.1,

Follow separate excitation
procedure to check generator

7.4.2 TRANSFORMER CONTROL - FAULT FINDING

No voltage build-up when
starting set

Low voltage

High voltage

Excessive voltage drop
on-load

Check transformers ractifiers.
Check transformer secondary
- winding for open ¢ircuit.

Check speed.

Check transformer air gap
setting - Refer to subsection
4.7.2

Check speed,

Check transformer air gap
sotting - Refer to subsection
4.7.2.

Check transformer secondary
winding for short circuited
turns,

Chechk speed drop on-load.

Check transformer rectifiers,
Check transformer air gap
sotting - Refer to subsection

procedure to check generator
and AVR. Refer to subsection
7.5.

Unstable voltage either on
ne-load or with load

Check speed stability.
Check stability setting - refer to
subsection 4.6.

High voltage either on no-load
or with load

Check speed.

Check that generator load is
not capacitive (leading powsr
factor). :
Low voltage no-load Check speed.

Check link 1-2 or external hand
trimmer leads for continuity.
Low voltage on-load Check speed.

Check UFRO setting - Refer to
subsection 4.7.1.1.

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

7.4.4 RESIDUAL VOLTAGE CHECK

This procedure is applicable to generators with sither SX460 or
5X440 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 SX440 AVR. Aminimum 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. battery as a supply clip leads from battery
negative to AVR terminal XX, and from battery positive through
a diods to AVR terminal X. Ses Fig, 6.

CAUTION !

Failure to use a blocking dlode as shown
betow will desiroy the AVR.

B ayr [C
!EE] XX
1000V r.-I - X
1A DIODE
o] o]
AR 3=

12 Volt Battery




Restart the set and note output valtage from main stator, which
should be approximately nominal voltags, or voltage at AVR
terminals 7 and 8 on SX460, or P2-P3 on SX440 which should ba
betwaen 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 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 procedure.

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

2. Connect a 60W 240 volt household lamp to AVR terminals
X and XX. {Only required for ssction 7.5.2.1).

3. Connect a 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:

7.5.1GENERATOR WINDINGS AND ROTATING DIODES, and

7.5.2 EXCITATION CONTROL TEST.

CAUTION!

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

locse connections.

The resistances quoted apply to a standard winding. For
generators having windings ot voltages other than those
specified refer to factory for details. Ensure all disconnected
leads are isolated and free from earth.

7.5.1 GENERATOR WINDINGS AND ROTATING
DIODES

This pracedure 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 main output terminals U, V and W.

These should be balanced and within  10% of the generator
nominal voltage.

7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

it all voltages are balanced within 1% at tha 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
procedure.

if voitages are balanced but low, there is a fauit in the main

" excitation windings or rotating diode assembly. Proceed as

follows to identify:-
Rectlfier Diodes

The diodes on the main rectifiar assembly can be checked with
amultimeter. The flexible leads connected to each diode shoutd
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 diraction, 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 electronic digital meter a healthy diode will give a low
reading in one direction, and a high reading in the other,

Replacement of Faulty Diodes

" The ractifier assembly is split into two plates, the positive and

negative, and the main rotor is connected across these plates.
Each plate carries 3 dicdes, the negative plate carrying negative
biased diodes and the positive plate carrying positive biasad
diodas. 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 tightening is 4.06 -
4.74Nm (36-42Ib 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 dicdes. This
device is not polarised and will show a virtually infinite reading
in both directions with an ordinary resistance meter. If defactive
this will be visible by inspection, since it will normally fail to short
circuit and show signs of disintegration. Replace if faulty.

Main Excltatlon Windings

If after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then the
main rotor, exciter stator and exciter rotor winding resistances
should be chacked (see Resistance Charts), as the fault must
be in one of these windings. The exciter stator resistance s
measured across leads X and XX. The exciter rotor is connected
1o 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 helow:-

TRANSFORMER CONTROLLED GENERATORS

Frame Main Exciter Stator Exciter
Size Rotor Type 1 | Type 2* | Type 3** Rotor
UC184A| 0.44 19 26 110 0.26
UC184B| 0.48 19 26 110 0.26
UC1B84C| 052 19 26 110 0.26
UctiedD| 056 19 26 110 0.26
UC184E| 084 20 27 115 021
UC1e4F | 074 22 30 127 0.23
uCci1B4G| 0.83 22 30 127 0.23
Uc1e2A 3.0 18 1B - Q.26
UcCts2B 3.2 18 18 - 0.26
uciezC | 3.4 18 18 - 0.28
Uc1e2D 38 19 19 - 0.27
uC182E 4.1 20 20 - 0.21
uc1szF 4.4 20 20 - 0.21
ucis2G 5.1 20 20 - 0.21

“ Used with 1 phase transformer controlled 3 phase or 1 phase
generators

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

Incorrect rasistances indicate faulty windings and component
replacernent is necessary. Refer to removal and replacement of
component assemblies, subsection 7.5.3.

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 noticeabls
load increase on the engine when excitation is applied.
Disconnect the main cables and saparate the winding feads
U1-U2, Us-Us, V1-V2, V5-V8, W1-W2, WE-WE to isolate each
winding section. (J1-L1, U2-L4 on single phase generators).

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

AVR CONTROLLED GENERATORS
FRAME SIZE " SECTION RESISTANCES
Winding 11 | Winding 05 | Winding 06
UG164A 0.81 0.41 031 |
UCc164B 0.51 0.30 0.19
ucis4cC 0.36 0.21 0.13
uc164D 0.30 032 0.21
UC184E 0.20 0.20 0.13
UC184F 0.13 0.14 0.09
UC184G 0.1 0.11 0.07
UC162A 0.81 0.41 0.28
UC162B 0.54 0.27 0.18
uc1ez2C 0.4 0.20 0.14
uc162D 0.23 0.105 0.075
UC182E 0.15 0.075 0.05
UG182F 012 0.055 .04
Uc182G 0.08 0.040 0.025

SECTION RESISTANCES

1 PHASE
FRAME WINDINGS

SIZE | 380V | 400V | 415V | 416V | 460V | 240V | 240V
50Hz | 50Hz | 50Hz | 50Hz | 60Hz | 50Hz | 50Hz
ucieda| 2.4 | 256 | 262 | 198 | 236 | 0.37 | 0.25
UC1e4B| 168 | 1.75 | 1.81 | 1.36 | 1.7 | 0.26 | 0.17
UC164C| 1.16 | 1.19 [ 1.21 | 091 | 1.16 | 0.17 | 0.12
UC164D| 0.83 | 084 | 087 | 0.74 | 093 | ©.28 | 0.22
UC1B4E| 059 | 0.6 | 063 | 048 | 061 | 0.16 | 0.12
UC184F | 0.41 | 0.43 | 0.45 | 0.35 | 0.43 | 0.15 | 0.08
UC184G| 0,33 | 0.34 | 0.36 | 0.26 | 0.33 | 0.09 | 0.07

3 PHASE WINDINGS

Measure insulation resistance between sections and each
section to earth. '

Unbalanced or incorract 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

Both SX460 and 5X440 AVR can be tested with this procedure.
LINK K1-K2 rmust be in place on 5X440 AVR 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 patentiometer turned fully clockwise, start the
setand run at rated spesd. Check that generator output veitage
is within 10% of the rated voltage.

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440
AVR should be hetween 170 and 250 volts, If the gensrator
output voltage is correct but the voltage on 7-8 {or P2-P3) is low,
check auxiliary leads and connections to main terminals.

The lamp connected across X-XX should glow continuously.
Turn the VOLTS control potantiometer fully anti-clockwise and
the lamp should turn off.

Should the lamp fail to light the AVR is faulty and must be
replaced.

CAUTION!

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

7.5.2.2 TRANSFORMER CONTROL

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

Single phase transformer

Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3 and T2-T4. These will be a low value but should
be balanced, Check that there is resistance in the order of 8
ohms between leads 10 and 11. Check insulation resistance of
each winding section to earth and to other winding sections.




or shortcireuited winding sections, indicates the transfarmer unit
should be replaced.

Three phase transformer

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

Examine 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, 7-11 and 8-12
and in the order of 18 ohms.

Check insulation resistance of each winding section to earth and
to other winding sections.

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

Rectifler units - Three phase and single phase

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

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

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

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

Refit all terminal box coversfaccess covers and reconnect any
heater supply.

WARNING !

Fallure to refit all guards, access covers and
terminal box covars can result in personal
injury of death.

7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES

Metric threads are used throughout.

WARNING !

When lifting single bearing generators, care
Is needed to ensure the generator frame Is
kipt In the horizontal plane. The rotor is free
to move In the frame and can slide out if not
correctly lifted.

7.5.3.1 REMOVAL OF BEARINGS

NOTE:

Removal of bearings may be effected either after the rotor
assembly has been removed or simply by removal of
endbrackei(s).

Refer to main rotor assembiy section 7.5.3.2,

he hearinae ara nra-rnarked with arease and sealad for life

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

2. Remaove circlip from shaft at non drive end (only fitted on
single bearing machines).

When 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,
7.5.3.2 MAIN ROTOR ASSEMBLY
Single Bearing Generator

NOTE:

On single bearing generators, before removal from or
re-assembly to the prime mover, position the rotor, if possible,
such that a full pols face is at bottem dead centre.

1. Remove three screws securing sheet metal cover at non
drive end and remove cover.

2. Remove the screws and covers on each side of adaptor.
3. Ensure that rotor is supported at D.E. on a sling.

4, Tap the rotor from non-drive end bearing housing to push
the bearing clear of the endbracket and its retaining "0’
ring.

5. Continue to push rotor through stator bore, gradually
moving sling along rotor as it is withdrawn, to ensure full
supportt at all times.

Two Bearing Generator

1. Remove one screw holding sheet metal cover around the
drive end adaptor and remove cover.

2, FRemove six bolts securing the adaptor to the drive
endbracket.

3.  Tap off adaptor after supporting weight with sling.

4. Remove the screens and louvres (if fitted) on either side
of drive endbracket. Turn roter until a full pole face is at
the bottom dead centre.

5. Remove six bolts and special washers securing drive
endbracket to stator bar assembly {164/162 only)
or
Remove six bolts securing drive endbracket to adaptor
ring (184/182). The boltheads face towards non-drive
end.

6. Tap off drive endbracket from stator bar assembly
{164/162 only)
or
Tap off drive endbracket from adaptor ring ( 184/182 only).
A separate sling or hoist may be required to guide
endbracket over fan.

~

Support rotor at drive end with a sling.

8. Remove three screws securing sheet metal cover at
non-drive end and remove cover.

9 Tap the rotor from non-drive end bearing housing to push
the bearing clear of the endbwrackat and its 1elaining 'O°




10.. Continue to push rotor through stator bore, gradually
moving sling along rotor, as it is withdrawn, to ensure full
support at all times.

Tapered Shaft Generator (UCA/UCL)

SNGING FL EL

1. Remove central protective cover 'G’ from non drivae
endbracket 'H'.

2. Remove M10 "BINX" self locking nut ‘DD" and shaft
securing stud "AA",

3. Locate a steel rectangular bar (or similar), with a central
15mm. hole, flush with rear vertical face of non-drive
endbracket 'H'. Ensure that hole is-aligned with tapped
hole in shaft end.

4. Insert M14 X 25 hex. bolt through barhole and screw into
shaft end.
The rotor will be drawn towards non-drive end thus
releasing contact with engine taper stb shaft.

5. Remove M14 X 25 hed. hd. bolt.

6. Remove adaptor screens, louvres (if fitted), lifting lug, top
cover and bottom cover from drive-end adaptor (UCA
only}.

7. Remove 8 bolts (UCA only) or 10 bolis {UUCL only) securing
adaptor to engine.

8.  Withdraw generator from engine.

9. Ensure rotor is supported at D.E. on a sling.

1Q. - Tap the rotor from non-drive end bearing housing to push
the bearing clear of the endbracket and a retaining 'Q’
ring.

11.  Continue to push rotor through stator bore, gradually
moving sling along rotor as it is withdrawn, to ensure full
support at all times,

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

Before commencing re-assembly, components should be
checked for damage and bearing(s) examined for loss of
gregse.

Fitting of new bearing(s) is recommended during major

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

Ensure that threa disc plates are fitted and that the dise to hub
bolts are fitted with the heavy gauge washers and are torque
tightened to the following levels:-

Uuc1e -
uc1s -

56 Nm
98 Nm

(41 |bs ft)
(72 Ibs ft)

Taper shaft drive end arrangements should be checked for
damage to the taper. ensure both tapers are clean and free from
oil.

Refer to 4.2.3 for assembly to sngine.

NOTE:

The M10 "BINX" nut should always be renewed. Tightening
torque 45MNm (331bs.ft).

Damaged or worn components must be replaced,

WARNING !

When lifting single bearing gensrators, care
is needed to ensute the generator frame s
kept in the horizontal plane. The rotoris free
to move in the frame and ean sifide out Iif hot
correctly lifted.

Incorrect lIfting can cause serious personal
injury.

WARNING !

When major components have been
replaced, ensure that gll covers and guards
are securely fitted before the generator |s
put into sarvice.




SECTION 8

SPARES AND SERVICE
8.1 RECOMMENDED SPARES

Service parts are conveniently 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 generator.

8.1.2 AVR CONTROLLED GENERATORS

1. Diode Set (6 diodes with surge suppressor) RSK 1001

2. SX440 AVR E000 24030
5X460 AVR EQ00 24600
3. Non drive snd Bearing 051 01048
4, UC16 Drive end Bearing a51 01048
UC 18 Drive end Bearing 051 01032

5. 3 Phase Sensing Unit (whan applicable for
5X440) E000 22035

8.1.3 TRANSFORMER CONTROLLED GENERATORS

1. Diode Set (6 diodes with surge suppressor) RSK 1001
2. Diode Assembly E000 22001
3. Non drive end Bearing 051 01048
4. UC16 Drive end Bearing 051 01048
UC18 Drive end Bearing 051 01032

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

Orders and enquiries for parts should he addressed to:

Newage International Limited
Nupart Department

F O Box 17, Barnack Read
STAMFORD

Lincolhshire

PE9 2NB

ENGLAND

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




iojginBay abejjoA SlieuloiNy HAY
101el8us) 1ouliepy JusuBwWIAd DN
pu3z 8ALQ 34'd
pu3z Al UON IaN

pJemIO - A|Quiassy Jaliioay UB e

19x0eIg BUNUNOW HAY €2

[pued opIS cc

HAY e

"IJ'A'N feuedpu3 0z

J'q teuedpul

pI X0g [eulli® |
Usa10g 191U JIy

do] 18A00) dleld
LIONOY JBADD) allel

6l

g1

Ll

gl

Gl

1004 14"

pms Jeys J0loy et

anH Buydnod 4!

ued Ge [BUEd BpIS oXxElu| JIY L1

1IBuWioID) 123 19qoelg '3'd 01

AU [BUiULID | (% ‘3 QN dijoan Buueeg 6

|BUBd [BUIWIS | UIBA Z¢E ‘J'q'N Buuesg 8

pn)s Bulinoses pnig Jojoy Le ‘J'a'N Buy O, Buuesg /

"3'Q°'N - Bn Buyr 0g "F'Ad'N 48800 9

"3'Q - Bn7 Bumn 62 1oxoeIg ‘I AN S

AlLIB|Od 9518A8Y - 8p0IQ 9z i0¥eI1S J9)10X3 ¥

AlLe|0d plemiod - spoiI[d LS I0]0Y 18]10X3 )

I0ISLIBA 92 JO10Y z

BSI8A8Y - A|QUUDSSY J8Y1108Y UBA Gz 01818 L
uonduiasaqg 19y aield uonduosaqg "JoY de|d

(19N/voN) INIWIADNVHHY LIVHS HIdVL1 - HOLVHINID ONIHVIE FTONIS TVOIdAL

1817 S1Uvd




ve

T4
8¢

LS

(A

9i
I
L
¢C
4>

£g
0¢

A3LVHLSNTTI HOLVHIANID GITIOHLNOD HAV ¥9119N
HOLVHANAD ONIUVIA ITONIS TVIIdAL
"L "Big

Ot

o
N

NN
™

0 O .




HAY

loeinBay abeljoA onelICINY
Jojelaust) Joube JUsSUBLLIGY BN
pu3y 8ALQ 330
pu3 8Al(Q UON ‘IJAN
PIBAIOS - A|QUISSSY 1811108y ure e
AlQUIasSsyY Jai1i108Yy |0J1u0) 07
18A0D) Jawliojsuel | 2e
A|lQuiassy (G $o11eS) |oNUOY) JaWolsues | WA
‘J'Q'N 1euedpul 0c
"3'Q 18uedpUl 6l
pIT xog [eulwio} gl
Usa10g 18jU| Iy Ll
do| 48A0D aweld al
LoN0og JBACY) aWerl- o1
1004 Pl
lfog Bundnod el
osiq Budnon Al
ueeiog '3'q Ll
ue4 G 18MorIg '3'Q o]
19O Ve ‘3’ diyosy Buueeg 6
HUM [BUILID ] £e ‘ "3'a'N Buueeg 8
|[BUBd [BUILID | U A FJa'N Buy 0. Buueag /
"IN - B Buyn 0¢ ‘AN IBA0D 9
'3g - Bn7 Buyn 62 1eMoeIg ‘I O'N S
AlIB|0d 85J8A8Y - 9p0oi(] 87 101B)S Jejox3 ¥
AIB|04 piemiod - apoIQ /Z J010Y Jo10x3 oy
I0ISUBA 9z 10104 Z
9SIBABH - AQLUSSSY JS1I1100Y LB Ge iolels L
uonduosaqg 12y a1eld uonduosseq "]9Y dleid

HOLVvHINTY (S ST1HIS) DNIHVIE TTYNIS TVIIdAL
1SI7 S1dvd




gmq-.h-oom ™ o

d3aLlvHisSNTII HOLVHINID QITT10HLNOD HIWHOISNYHL (S mm.:mmw 912N
HOLVHIANID (S STIHIS) DNIHVYIE TTONIS TVIIdA .
-m -m_.u_— -




i018InBay abejjoa suewoIny HAY
JojesauaL) 1oubey JusuBWISY 5Ad
SEERAE 33
pu3 8Aud UON ‘FaON
PIEMIOH - AJQLUISSSY 1911108y UIB e
1ex0e1g BUUNOW HAY £e
|sued SpIg ac
HAY ¥4
"3'A'N [8UedpUT O¢
'3'@ leuedpu3 6l
P xog Jeuildle] 81
U99J0G 19|U| MY /L
do] 1aA00) awei4 9l
WwioNog Jan0y) aueid Gl
1004 4!
Aoy Jeus el
"3'q bulesg zl
ue GE uealds '3’ Ll
JCIRVIIVIes Ly 122 19Moelg '3'g Ol
MU [BUILLIG | ce 'J'Q sJ4eysep, aaep, Buleeg &
euey BUlLLIS | UIBN ¢t "J'Q'N Buueag B8
(AluQ 81oN) Buy soldepy \e "3'a'N Buly 0, Buueeg L
J'g'N - 6n7 Buiy 0e "3'Q'N 18A0D 9
'3°Q - 6n7 Buy 62 1orIg '3 AN G
AB|04 8s1ardYy - apoi( QC J0IBIS J81oxg ¥
AlLIBI0d plemiod - 8poig 2 10j0y JopIX3 £
JOISUBA 92 10104 2
9si1anay - AQUIBSSY Jau10ay U GZ j0ye1g L
uonduossag ‘Joy aleld uonduosag "JoY 9le|d

HOLVHINTD DONIHV3H OML TVOIdAL

LSIT SLUVd




3
Q3LVHLSNTI HOLVHINIAD GITTOHLNOD HAV $810N
HOLVYHUINID Gz_ﬁﬂwﬂ OML TVOIdAL
"6 "bid




AUD 1BIDEINUBL 3UQ

Wi0J) SOPOIR 8SUCWOD 1SNW AIGWAasse 131j12al v ¢
B VA N
CO°7 JO peo| enbit) g of pausiybn ag ol sepoiq ¢
‘spean)t
apoip 8yl o3 pandde aqg j0u SNW punGdiucd
SIYL EZHZSW 3GA1 PUNDTUIOD MUIS jeEH, SUDDYIS

PUBIPIN YL PEIBRUIS B4 0) SBPOIP }

o apisiapun L

sapoiq jo Buniy

'SILON
Z MAING TXH Ql
L 101518 A, B
g JBuseM T DS 8
8 1BYSEM “id L
g 1NN X4 9
g MBIDG XH q
£ (na4) apoIQ v
£ {pany) BPOIO £
z Uty 4
{ anH |

AD uonduasaq | "} #eid

‘0t “big

ATEHWNISSY HAI4dIL03H DNILV1OH

W - Y uoioag dessg

AjQuiassy pea apoid qu,r

e
L
' W_F “A|GUIBSSE U0 UMDYS SB pallly Spea
= J_. m‘__ J0I0Y X3 g SPEIT ap0I(]
b
P
F--
speaT 40104 ‘X3 ll,w.Mi




A.C. GENERATOR WARRANTY
WARRANTY PERIOD: -

A.C. Generators: Inrespect of a.c. generatars the warranty periad is
(i} twelve months after the goods have been notified as ready for despatch by us
QR (i1} pravided 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 eur 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

solety 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
pramptly returned, carriage paid, with all identification numbers and marks intact to the Dealer who
supplied the goads or, if required by us, 1o 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 accordance with our
current recommendations; or

(i) have been used after the defect has been, or pught reasonably to have been discovered; or
{iii) have been repaired, adjusted or altered without prior authorisation or by any person except
ourselves;

nor in any second-hand goaods, 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 ranufacturers,

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

{d} Chur liability under this clause shall be in lieu of any warranty or condition implied by law as to the quafity
ar fitness for any particular purpose 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
ar for any damage or loss (whether direct or conseguential resuiting from such defect or from any work
done in connection therewith).

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

(f) Our judgement in all cases of ¢laims shall be final and conclusive and the claimant shall accept our decision
an all questions as to defects and the exchange of a part or parts, The repaired or replacement part wili be
delivered by us free of charge ex-Works. We shal! not be liabie for any expense which may be incurred in
removing or replacing any part sent to us for inspection 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

PE9 2ZNB ENGLAND

Telephone: 0780 62552
Fax: 078051617
Telex: 32268

SUBSIDIARY COMPANIES

1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED
29 Victeria Avanue, Castle Hill, P.O. Box 746,
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Fax: {02} 680 1545
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3 GERMANY: NEWAGE ENGINEERS G.m.b.H.
Archenholzstr 69, 2000 Hamburg 74,
Telephone: Hamburg (040) 712 2044/2045
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Telaphene: Jakarta (21) 471 3043/
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Fax: (21) 489 66564
Telex: 48804

5 ITALY: NEWAGE ITALIA Sr.l.

Vlale Fulvio Testi 56, 20125 Milan.

Telaphone: Milan (02) 642 0868/643 6602

NORWAY:

SINGAPORE:

SPAIN:

U.S.A:

MNEWAGE NORGE A/S
Staalfjera 12, 0975, Osle 9.
Telephone: Oslo (02) 25 1635
Fax: {02) 25 1393

Telex: 78835

NEWAGE (FAR EAST) PTE LIMITED
Ghim Moh, P.O. Box 1016,
Singapore 8127,

Telaphone: Singapore 469 1631
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P.O. Box 103, 3 Independance Court,
Folcroft Industrial Park,
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