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CANADIAN GENERAL ELECTRIC

FOREWORD

These instructions provide descriptive information, suggestions on installation procedures,
installation instruction and tolerances, and some guides on operation and maintenance.
Alternative installation methods and procedures have not been included as site conditions
can vary considerably.

If further information is required, contact the nearest General Electric or Canadian General
Electric Installation and Service representative.

TPP-7528/Rev. 4-84



CANADIAN GENERAL ELECTRIC

SAFETY PRECAUTIONS

I WARNING '

INSTALLATION, OPERATION AND
MAINTENANCE OF ELECTRICAL
MACHINERY SHOULD BE PER-
FORMED BY QUALIFIED PERSON-
NEL. FAMILIARIZATION WITH NEMA
OR EEMAC SAFETY STANDARD FOR
CONSTRUCTION AND GUIDE FOR
SELECTION, INSTALLATION AND USE
OF INTEGRALHP MOTORSAND GEN-
ERATORS, MG2, LATEST ISSUE, IS
RECOMMENDED.

Personnel should be instructed to:
- avoid contact with energized circuits or rotating parts,

TPP-7527/Rev. 4-84

- avoid by-passing or rendering inoperative any safe-
guards or protective devices,

- avoid extended exposure in close proximity to ma-
chinery with high noise levels, and

- use proper care and procedures in handling, lifting,
installing, operating and maintaining the equipment.

Safe maintenance practice with qualified personnel is
imperative. Before initiating maintenance procedures, be
sure that all power sources are disconnected from the
machine and accessories, to avoid electric shock. High-po-
tential insulation test for this equipment is not recommen-
ded; however, should it be required, procedures and pre-
cautions outlined in this instruction should be followed.

Failure to properly ground the frame of this machine may
cause serious injury to personnel. Grounding should be in
accordance with the National or Canadian Electrical Code
and local requirements.



REFERENCE PUBLICATIONS

ANSI/NEMA or EEMAC Standard MG1-1978:
Motors and Generators.

ANSI/NEMA or EEMAC Standard MG2-1977:
Safety Standard for Construction and Guide for Selection,
Installation and Use of Electric Motors and Generators.

ANSI/IEEE Standard 4-1978:
Standard Techniques for High-Voltage Testing.

CSA Standard C22.2 No. 0-M1982:
General Requirements - Canadian Electrical Code, PartIl.

CSA Standard C22.2 No. 0.4-M1982:
Bonding and Grounding of Electrical Equipment (Protec-
tive Grounding). .

CSA Standard C22.2 No. 100-M1982:
Motors and Generators.

ANSI/IEEE Standard 43-1974(R1981):
Recommended Practice for Testing Insulation Resistance
of Rotating Machinery.

ANSI Standard C50.10-1977:
General Requirements for Synchronous Machines.

ANSI Standard C50.12-1981:
Requirements for Salient-Pole Synchronous Generators
and Generator/Motors for Hydraulic Turbine Applications.

ANSI/IEEE Standard 56-1977:
Guide for Insulation Maintenance of Large Alternating-
Current Rotating Machinery (10,000 KVA and Larger).

ANSI/IEEE Standard 95-1977:
Recommended Practice for Insulation Testing of Large AC
Rotating Machinery with High Direct Voltage.

ANSI/IEEE Standard 115-1983:
Test Procedures for Synchronous Machines.

ANSI/IEEE Standard 421B-1979:
High-Potential Test Requirements for Excitation Systems
for Synchronous Machines.

ANSI/IEEE Standard 432-1976:
Guide for Insulation Maintenance for Rotating Electrical
Machinery (5 HP to Less Than 10,000 HP).

American National Standards Institute

1430 Broadway, New York, N.Y. 10018

Canadian Standards Association

178 Rexdale Boulevard, Rexdale, Ontario M9W 1R3

Electrical and Electronic Manufacturers Association of Canada

1 Yonge Street, Suite 1608, Toronto, Ontario M5E 1R1

The Institute of Electrical and Electronic Engineers Inc.

345 East 47 Street, New York, N.Y. 10017

National Electrical Manufacturers Association

2101 L Street N.W., Washington D.C. 20037

TPP-7526/Rev. 11-84



Should you need service.......
Call the CGE Industrial Service Shop near you.

EDMONTON

KAMLODF{S SEPT-ILES
[ ]

¢ BURNABY

BATHURST

WINNIPEG )
e | MONTREAL
PH;B}Qr;oug .

[ )
Buﬂtl)mmw TORONTO
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HEADQUARTERS

Peterborough 107 Park St. N. 705-748-7509
Canadian General Electric Co. Ltd.

Toronto 80 Midwest Rd., Unit 11 416-757-3269
Burfington 1150 Walker's Line 416-335-6301
Winnipeg 2033 Dugald Road 204-224-1661
Edmonton 9449 49 Street 403-465-3305
Kamloops 930 Laval Crescent 604-374-9636
Montréal Armature Company Ltd.

Bathurst Industrial Park 506-548-8848
Montréal 7420 Ouest rue St. Jacques 514-481-0441
Sept-lles 425 avenue Québec 418-962-5538
W.L. Stevens Ltd.

Burnaby, B.C. 7485 19 Street 604-522-5781

Canadian

= (Seneral Electric

TPP-8203 REV. 0



RECEIVING, HANDLING AND STORAGE

RECEIVING

Each shipment should be carefully examined upon arrival. Any damage to
ecither packaging or contents should be photographed and reported to
the carrier and to the nearest CGE office. The generator is shipped
disassembled, with the major components consisting of:

1. stator assembly (weighing approximately 12,000 pounds or 5450 kg
net) complete with air shields.

2. Rotor assembly (weighing approximately 13,000 pounds or 5900 kg
net) complete with the exciter armature.

3. Bearing and pedestal assembly, exciter magnet frame and exciter
cover (weighing approximately 1400 pounds or 635 kg net).

4. Exciter support (weighing approximately 300 pounds or 140 kg net).

5. ©Side and top enclosure (weighing approximately 4300 pounds or
1950 kg net) complete with cooler and make up air system.

All items for one generator are shipped in one semi-trailer, which is
covered by a tarpaulin. Proceed promptly with either installation or
storage in accordance with the following instructions.

HANDLING

The stator and rotor are skidded and packed for shipment. Lifting
points are marked on the packaging. When unpacked, stator lifting
points are shown on the outline drawing. When handling the unpacked
rotor, padded slings may be used around the rotor core; otherwise,
sling around appropriate points of the shaft. Slings or blocking
should never be used around or bearing against the amortisseur rings
or bearing journals. If lifting a stator with the rotor threaded into
it, use non-metallic sheet shimming in the air gap and 1ift by the
stator frame lifting provisions using balancing slings whenever
necessary.

STORAGE

These instructions are offered as a guide to the storing agency that
is responsible for the components at this stage. Any remaining
warranty responsibility of Canadian General Electric Company Limited
will be invalidated by non-compliance.

Outdoor storage is not_permitted because variations in temperature and
humidity can cause condensation, producing rust on unprotected metal
parts and deterioration of the electrical insulation. Therefore, the
following covers the minimum acceptable storage arrangements, in an
unheated but protected environment. It is preferable to use a heated
facility, which would simplify meeting these conditions. When outdoor
storage cannot be avoided, contact CGE for recommendations to minimize
deterioration, giving full particulars of the circumstances.

1-1



STORAGE FACILITY REQUIREMENTS

The storage facility must provide protection from contact with rain,
hail, snow, blowing sand or dirt, accumulations of ground water,
corrosive fumes and infestation by vermin or insects. There should be
power service for space heaters and illumination. There should be fire
detection and a fire-fighting plan.

The components must not be stored where they are liable to accidental
damage or exposed to weld spatter, exhaust fumes or dirt and stones
kicked up by passing vehicles. If necessary, erect suitable guards or
separating walls to provide adequate protection. Avoid storage in an
atmosphaere containing corrosive gases, particularly chlorine, sulphur
dioxide and nitrous oxides.

TEMPFRATURE CONTROL
Whenever the stator or rotor temperature is equal to or below room
temperature and relative humidity is above 60%, water vapor can
condense on and within the component to promote rapid deterioration.
To prevent condensat.ion, provide space heaters to keep the component
temperature above room temperature by at least 3°C at all times. Note
that the stator is provided with space heaters in accordance with
group 1 of drawing 4003C1109AE. They are connected in series for an
effective output of 1172 watts on a 600 volt, single phase power
supply.
CAUTION

1f a component is boxed or covered in any way

when the space heaters are energized, there

should be thermostatic control and sufficient

surveillance to quickly detect an over-

«temperature condition. Ensure that temporary
packaging does not contact the space heaters.

When electrical windings are sound and their insulation resistance is
well above the formula minimum discussed below, low temperature is not
a problem. However, if the insulation resistance drops, windings can
be permanently damaged by freezing. Therefore, the component
temperature should be kept above the freezing point. The storage
agency is advised to develop whatever assurance systems and records
are necessary to demonstrate compliance with this requirement.

STORAGE RECORD

Maintain a storage record regardless of the storage period. Enter the
following information into the record:

1. Name of the storage agency.

2. lLocation and description of the storage facility.

3. Identification of the stored component, including CGE serial and
model numbers of the generator to which the component belongs.

4. Date and condition of the component when first placed in storage.
5. Date and results of in-storage inspections and tests.

6. Dale and description of storage maintenance operations.
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7.

8.

Component and room temperature and relative humidity records.

Date and condition of the component when withdrawn from storage.

Start the storage record by noting that the requirements of
PREPARATION FOR STORAGE have been met. Record the tests and
inspections described in MONTHILY TESTS AND INSPECTIONS below. This
should be the most detailed and thorough inspection performed during
the storage period since it will establish the standard for evaluating
subsequent inspections and for forming judgements as to changing the
storage facility or component conditions. The record of this
inspection must be as detailed and through as the inspection itself.

PREPARATION FOR STORAGE

1.

Remove the polyethylene shroud, but leave the component mounted on
its skid.

Fnsure that all unpainted machined surfaces (such as the forged
flange and mounting feet) have rust preventaltives in place and in
good condition.

Ensure that there is a moisture barrier (two layers of MIL Spec.
B-121-C, Grade C, Type 1, Class 2 cloth) between the machined fcet
and the skid timbers.

Land Lhe skidded component on firm supports in its normal mounting
postition.

Provide an overhecad cover of polyethylene to protect against:
settling dust, dirt or debris, but ensure that there is adequate
clearance for good ventilation around the component.

Provide sufficient access around each component in storage to
carty out all of the specified tests and inspections.

PROTRCTIVE COATTINGS, SEPARATORS, CLEANERS AND SOLVENTS

1.

1f fire insurance or other ordinance requires fire-proofing of
tL.imbers, e¢nsure that the materials used do not give off corrosive

fumes.

For the moisture barrier, use MIL spec. B-121-C Grade C, Type 1,
Class 2 cloth.

For the cleaning agent, use mineral spirits.

For fingerprint suppressor, use alcohol designated DAG no. 2D by
the Federal Government, CGE material 2088 or Gulf 0Oil Coat T.

For the protective coating of machined surfaces, use CGE material

DQ6C6B1 or Tectyl no. 506 from the Valvoline Company. Toronto,

Ontario.

(a) Before applying, remove all rust with fine emery papers and
polish with Scotch-Brite. On threads, use a wire brush.

(b) While wearing rubber gloves, swab with mineral spirits.
Within five minutes, apply the fingerprint suppressor. Remove

1-3



any excess suppressor with a clean, dry cloth, taking care
not Lo touch the machined surface with bare hands.

(c) Apply a hecavy, even layer of protective coating. Allow to dry
completely (at least four hours).

(d) Check with an Elcometer (deposit measuring gauge) that the
coating is at least 0.003 inches (0.076 mm) thick.
Alternatively, visual inspection should show a uniform dark
brown colour.

(e) 1f the protected surface is to be in contact with a wooden
surface, apply Lwo layers of a moisture barrier between then.

MON'LHILY TESTS AND INSPECTLIONS

These tests and inspections are designed to reveal deteriorations or
failures of protective systems (shelter, coalings and temperature
control) or of the component itself or both. Correct any
deteriorations or failures without delay. Inspect the storage area to
the criteria specified above and inspect the stored component for:

1. Physical damage.

2. Cleanliness.

3. Signs of condensation.

4. 1Integrity of protective coatings.
5. Condition of paint.

6. Signs of vermin or insect activitly.

7. Satisfactory space heater operation. It is recommended that an
alarm system be in place to operate on interruption of power to
the space heaters. Alarms should be responded to immediately.

8. Measure and record the ambient temperature and relative humidity
adjacent to the component, the winding temperature and the
insulation resistance. Record all readings. The stator winding
Lemperature is taken by its RTD's with the space heaters on. The
rot.or winding temperature is calculated from its resistance, also
with the space heaters on.

WINDING INSUILATION RESISTANCE MEASUREMENT

Use a 500 volt insulation resistance meter and apply for one minute.
Record this reading and correct it to a 40°C bhasis using the graph of
instruction TPP-8501. If this corrected value is less than 1.6
megohms, check first for possible causes of an erroneous reading. For
further detail, see ANS1/1EEE standard 43-1974 "Recommended Practice
for Testing Insulation Resistance of Rotating Machinery".

REMOVAIL: FROM STORAGE

1. Disconnect the space heaters and remove any associated storage
provisions.

2. Remove the polyethylene dust covers.
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1f the component is to be transported over a considerable distance
to the installation site, package it suitably for the particular

mode of transport.

A copy of the storage record is to accompany the generator
components to the installation site.

Whenever the generator is shipped assembled to the diesel engine,
protect the generator bearing in accordance with drawing

A001A1176EB.
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GENERATOR DATA

APPLICATION:

TYPE:

MODEL:

SERIAL NO.:

KW:

KVA:

VOL'TS/PHASE/HERTZ:

FULL LOAD AMPERES:

POWER FACTOR:

SPEED:

SKERVICE FACTOR:

TEMPERATURE RISES:
- STATOR (Class F Insulated):
- ROTOR (Class F Insulated):

ENCLOSURE:

EXCITATION:

MOUNTING:

Main power generating scls;
diesel-driven.

ATI Synchronous Generator with one
insulated pedestal sleeve bearing
(oil-lubricated) and integrally-forged
half coupling.

EN-139530

1044808, 1044809 and 1044810

2100

2625

600/3/60

2526

0.80 Leading

900 RPM

1.10 for 2 hours

85°C by RTD at rated output.

85°C by resistance at rated output.
Totally enclosed, water-to-air cooled.
AC Brushless Exciter EN-139482 and
Basler Regulator (see Part 7 of this
manual).

By Bombardier (See outline drawing

4005E1203CR for the generator and
exciter components only).

NOTE

Also see Part 4 of this manual and the test

data in Part 10.



Stator Winding RTD's (6):

Bearing RTD (1):

Bearing Temperature
Indicator (1):

Air Temperature RTD (1):

Air Temperature
Indicators (2):

Water Leak Detector (1l):

Lighting System (1):

Make Up Air System (1l):

ACCESSORIES

100 ohm platinum resistance temperature
detectors embedded in the stator winding, two
per phase. See instruction TPP-8402 in Part 8
of this manual for the resistance-
temperature data.

Minco model S53, 100 ohm platinum resistance
temperature detector in a model F113 holder
and with a model F102-2T terminal head; to
CGE drawing 4001A1176BS; assembled in
accordance with part 20 of drawing
4004D1025HT.

Teston thermometer to part 1 of CGE drawing
4002B1142PH; assembled in accordance with
part 21 of drawing 4004D102SHT.

Minco model S51, 100 ohm platinum resistance
temperature detector in a model F122 fitting:
to part 6 of CGE drawing 4002B1154AD;
assembled in accordance with part 14 of
drawing 4005F1200EA to detect the temperature
of air going into the cooler.

Teston thermometers; one to CGE drawing
4002B1142PM, assembled in accordance with
part 16 of drawing 4005E1200EA to indicate
the temperature of air going into the cooler
and one to group 2 of CGE drawing
4002B1142PL, assembled in accordance with
part 15 of drawing 4005K1200EA to indicate
the temperature of air coming out of the
cooler.

Barksdale catalog no. DIT-H2 pressure switch
to CGE drawing 4002B1114BA, assembled in
accordance with group 5 of drawing
4005E1200EA (part 50).

Two light fixture assemblies in accordance
with group 1 of CGE drawing 4002B1427HM and
one Kondu catalog no. V-3120 switch,
assembled in accordance with group 7 of
drawing 4005E1200EA (parts 17 and 18).

Novenco model LM-4A blower driven by a CGE
model 31102FAll motor and complete with a
Novenco model LM-4 inlet filter in accordance
with part 3 of CGE drawing 4001A1128GF,
assembled in accordance with group 3 of
drawing 4005E1200FA.



ACCESSORIES (Cont'd)

Space Heaters (4): Chromalox catalog OT-2475 strip heater

elements, each rated 750 watts, 240 volts;
connected in series for an effective output
of 1172 watts on a 600 volt, single phase
power supply.

Current Transformers (3): 50/5 ampere ratio; CGE type BR to group 1l of

specification 31467. See drawing 497HAl46 for
secondary excitation characteristics.

NOTE
Connections for all of the above items
are given on CGE drawing 4004D1O01NW.

0il Level Gauge (1): Gits style CW-20, item no. 04035.

SPECIAL FEATURES

Each generator is designed for marine application, including:

(a)
(b)

(c)

(4)
(e)

(£)
(g)

Internal lighting in accordance with group 7 of drawing
400K 1200EA.

The painting described in instruction TPP-8401 is modified.
Item 4 of EXTERNAL PAINT FINISH becomes two coats of ANSI no.
61 light grey and the inner surfaces of the enclosure are
treated as if they were external surfaces and are finished
with no. S-800 white carboline epoxy paint.

The covers are watertight to the bottom of the shaft when the
underside of the generator is sealed by others.

A separate cooler is provided in the bearing pedestal.

A relay is provided in the make up air circuit in accordance
with part 11 of drawing 4005E1200EA.

shaft grounding in accordance with drawing 4002B1114RG.

Shaft jacking in accordance with part 19 of drawing
4004D1025HT.

A bearing wear-down gauge is provided in accordance with group 2 of
drawing 499C696PP.

An air gap (lifting) shim is provided for use when 1ifting the
stator with the rotor threaded into it.



CGE

CANADIAN GENERAL ELECTRIC COMPANY LIMITED

BRUSHLESS SYNCHRONOUS GENERATOR CONTROL DATA SHEET

cusTomer.. 1100 NAVAIDS - Marine Tndustries Itd. Roquinon 92807250-200
GENERATOR........... Eng's Notice. .. 239530 . .. seriai N0, 1044806,-07,-08 T
EXCITER  Eng.Notice.. 133482 .. ... sertar No, 1044812, -13,-14

RATING

voe. BLL  pows...8..... kw. 2100 KVA..2..6.?.5.....R 380 vors 800 Phases .. ... .. ..
we. 80 e, 008 Amps. 2928 Temperature risa......... 75, o by, RS
overioad......... 0. wror........ 2....Moun omvenwy.BoMbardier 16 Cyl. Diesel . . . .. .

*Including 12-0HM

EXCITER FIELD DATA External Resistor.

Field amps at rated load . . .3.% 3........... Resistanceat 28°¢. 29: 1% Ohms

Rated Excitation Voits.. , .1.1.6 ........... Celling Volts .. .,.... 3 .6.0 .'.*.' ...........

Minimum Fielg amps T ... 5240, . ... Minimum Field voits (cold) . ar* .

Overtoad field al:nps ceasan 3' .5 .......... Overload Fleid volts (hot). . . 12 .3* .......
Limit Field Amp to Limit IAC on 3-phase short circuit to 3.5% for

30 sec.

REGULATOR DATA
Basler Electric

L L L A L -

Tyee.. . AVR SR230H3 . ... PAR'L CT BE11976-001 . . . ... ... ...
....... CBS. 377 MIN/MAX Excitation Limiter ...
.......SBS BE14032001(2) . ... ... UV.Relay BELI-27(2) .

............................................................................................................

.............................

xa...2380, xnq. 2086 xrquaty 2082 x0 1036 x,..-086 . ser..1:92 .
T'do..5.‘.0.3 sec Tdeenes H 78 sac T"d..% 031 €  Ta0.......einiirnnn sec
SRR T er i N
# o T T Y
X Ratio = X"d = 21,1 . . ... ... 780 BN N
...R........-......E.a.... ..................................................... 3m 5\.\.

......................................................................................
................................................................................................

.........................................................................................

Notes: T Minimum excitation volts is that required to give 80% rated AC voits at no |oad rated speed with cold f)
requirement Is stated.

* Allreactances and time constants are for, unsaturated conditions uniess otherwise noted.
- C anggs since ast 1ssue.
** Based on 40 C ambient cooling alr and temperature rise by RTD, at full or S.F. load whichaver Is greater

Prepared DY . . o oo v i iooerovonss sPeooos 1o0esssasoasscas oosonnononnanse = 1 R
APP 4647 1/78




STANDARD EXTERNAL PAINT
FINISH

1. Prepare the surfaces by removing all rust, weld spatter, oil, chips and dirt. Gross
surface imperfections (such as cavities, sharp edges, burrs, poor quality welds and
heavy epoxy) must be repaired before any finishing is done.

2, Mask or remove whatever is not to be painted.

3. Prime paint the entire exterior (except finish-machined surfaces) with one coat of
7635 red primer).

4. Finish paint all primed surfaces with one coat of 4339 medium light-grey paint.

STANDARD INTERNAL
PAINT FINISH

1. Prepare the surfaces as in item 1 above.

2. After fabrication and grit-blasting, but before any machining, prime-paint the entire
interior (except buttress punchings, space blocks and oil reservoirs) with one coat of
7635 red primer. On buttress punchings and space blocks, use one coat of 7046
aluminum high-temperature varnish. Note that vacuum-pressure impregnation
with an epoxy varnish is inherent in the manufacture of wound stators.

3. On oil reservoirs, use one coat of self-priming, oil-resistant 7047 aluminum paint.
On all other surfaces (exgept shaft extensions and bearing journals), use one coat of
5668 tan epoxy.

Material Spec. Approved Vendor Vendor's Designation
4339 CGE - Chemical Materials G2218
5668 GE - Insulating Material Dept. 74004 plus 74010
7046 Mobil Chemical Canada Ltd. 37-A-10 Aluminum Varnish
7047 Matcote Inc. PH6297
7635 CGE - Chemical Materials G7635

TPP-8401






INSTALLATION INSTRUCTIONS

This generator is shipped disassembled. It is designed for indoor
operation. Before the generator is put into service at any time.
ensure that the requirements of the notes on outline drawing
4005E1203CR are fulfilled.

BOLTED JOINTS

Refer to drawings 4004D1009DA and 4004D1041BH. Examine the rotor for
loose nuts or bolts. Correct any deficiencies and ensure that each nut
is locked with either lockwashers or a turned-up corner of a locking
plate. It is recommended that a corner be turned up only once to
minimize the possibility of a failure in service. With two corners
available for locking, the locking plate should be replaced on the
third assembly or second re-tightening of that joint. Unless otherwis
specified, the torque values to be used are given in table 1 of
instruction TPP-751%5 in Part S of this manual.

INSTALLATION PROCEDURE

1. Prepare the base (supplied by others).

2. Inspect the pedestal and bearing. Ensure that they are clean
internally and that the mounting surfaces are also free from dirt
and burrs. Position the pedestal on the base using the materials
identified in group 1 on drawing 4003Cl119MC. Partially tighten
the pedestal hold-down bolts. Ensure that the insulation
resistance to ground (by multimeter) of the pedestal is at lecast
20,000 ohms. All electrical and mechanical connections must be
electrically insulated from this pedestal. Apply an oil film on
the bearing spherical seat to prevent rusting and to facilitate
bearing alignment. Remove the slushing compound from the shaft and
lubricate the journal with oil. Position the lower half of the
bearing in place.

3. Remove the air shields from both ends of the stator. Measure the
insulation resistance of the stator winding. If the value is less
than 1.6 megohms when corrected to 40°C, maintenance is required
in accordance with Part 5 of this manual.

4. Measure the insulation resistance of the generator rotor and the
exciter armature winding as described in Part 7 of this manual. If
the reading is equal to or less than 1.4 megohms when corrected to
40°C, isolate the various system components to locate the faulty
one. Refer to Part 5 of this manual if maintenance is required.

5. To facilitate air gap measurements at a later stage, remove any
excess epoxy paint from each end at the centre of one field pole
and from each end of the stator core tooth nearest the top
centerline and at 90° intervals around the inner bore of the
stator.

6. The rotor may be carried in the stator when the lifting shim
(supplied) is in the air gap. Thread the rotor carefully into the
stator. Take care to avoid damaging the stator winding, core,
rotor winding and exciter armature.
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10.

Place the estimated requirement of stator foot shims on the
cleaned base. Lift the stator and rotor onto the base, carefully
guiding the shaft journal onto the lower bearing half. Place the
rotor in the bearing so that the face of the shaft flange is in
the proper axial position with respect to the flywheel (assuming
that the flywheel is supported by the diesel engine, which should
also contain the fixed bearing for the set). Move the bearing
pedestal so that the clearance at each end of the bearing is

0.20 inches (5.1 mm).

Move the bearing pedestal transversely so that the flange is
aligned in the horizontal plane. Ensure that the lower half of the
becaring is axially in line with the shaft journal by measuring the
clearance between the shaft and the four top corners of the
bearing half.

Adjust the number of shims under the pedestal to obtain alignment
in the vertical direction. Normally, the shaft should be
horizontal within 0.010 inches (0.25 mm), with the outboard end
raised slightly to compensate for shaft deflection. This
mecasurement should be taken from the top of the shaft journal. An
allowance for generator shaft movement from ambient to running
temperature should be calculated using a temperature coefficient
of linear expansion of 0.0000114 per °C for the pedestal.

Alignment should be checked in accordance with instructions by the
engine manufacturer.

Couple the generator to the flywheel in accordance with
instructions by the engine manufacturer.

Refer to drawing 4004D1025HT. Pour a small amount of oil over the
shaft journal. Assemble the top half of the bearing. Assemble the
bearing pedestal cap, which has a locating dowel. Fill the
pedestal chamber to the centre of the gauge -0 + 0.4 inches (10 mm
- approximately 5 Imperial gallons or 23 liters) with oil that
meets CGE specification DQ6B6B. This material specification is met
by Imperial Oil Teresso 68 Gulf Harmony 68, Shell Turbo 68, Texaco
Regal 68 or Sunoco SW-931. The oil is to be free of water,
sediments, resin., soaps or detergents. It can contain corrosion
and rust inhibitors. Do not use automotive engine oil or oil
containing high-pressure or slippery additives. The oil should be
filtered through a 10 micron filter as it goes into the reservoir.

The air gap is measured at each end between the centre of one
field pole and a stator tooth in 90° intervals in the areas that
were scraped ahead of time. Rotate the rotor by manual means to
use the same pole. Equalize the air gap on each end separately so
that the top measurement is the same as the bottom one and the two
side measurements are equal. The stator should be set to obtain
these measurements as close as practical. A difference in the
diametrically-opposite readings of 5% from their average is a good
setting. The maximum difference between any pair of diametrically-
opposite readings should not exceed 0.015 inches (0.38 mm).

Final measurements should be taken with the stator feet hold-down
bolts tightened. When the air gap is properly adjusted. the stator
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11.

12.

13.

14.

15.

16.

18.

feet and the pedestal should be dowelled to the base in accordance
with groups 3 and 1 respectively of drawing 4003C1119MC.

Refer to drawing 4004D1041BH. Remove the covers from the exciter
magnet frame. Ensure that the field leads at both terminal blocks
near the split in the magnet frame are connected. Measure the
insulation resistance of the exciter field winding (F1,F2). If the
value is less than 1.1 megohms when corrected to 40°C, maintenance
is required in accordance with Part 5 of this manual.

Mount the support for the exciter in accordance with group 2 of
drawing 4003C1l119MC.

Refer to drawing 4004D1041BH. Disconnect the field leads at the
two terminal blocks at the split in the magnet frame. Split the
magnet frame, then mount it around the armature and on the exciter
support to align their cores and to equalize the air gap
(nominally 0.100 inches or 2.54 mm). Connect the loose ends of the
F1,F2 leads to their terminal block on the magnet frame. Assemble
the exciter covers. Dowel the magnet frame feet to the base in
accordance with instruction TPP-7529 or equivalent.

Refer to drawing 4002B1114BG. Remove the brush (part 2) from its
holder (part 3). Remove the shipping wrapping from the shaft and
thoroughly clean the shaft. Install the brush in its holder in
accordance with the drawing.

Assemble the stator shields at both ends of the generator, leaving
the upper half off at the exciter (connection) end.

Refer to drawing 400S5E1200EA. Make the Tl through Té connections
between the stator winding and the conduit box and insulate them
for 5000 volts in accordance with instruction TPP-7536 or
equivalent. Mount the remaining half of the stator shield.

Refer to drawing 4005E1200DW. Mount the top hat assembly above the
stator frame and fasten it with parts 42, 48 and 103. Assemble the
enclosing covers except those for the conduit box and the upper
end of the stator at the connection end. Check to ensure that all
gasketing is in good condition. If repairs are necessary, use
closed cell, adhesive-backed sponge neoprene in the following
sizes:

(a) part 38 is 1/4 by 1 inch (6 by 25 mm).

(b) part 39 is 1/4 by 1 1/2 inches (6 by 38 mm).

(c) part 40 is 1/2 by 1 inch (13 by 25 mm). ~

Ensure that all covers mate flush with the mounting surfaces. If
any gaps are apparent where there may not be a gasketing seal,
fill the gap with RTV. Use Loctite on the threads of capscrews for
covers that are to maintain watertight enclosures.

Refer to drawing 4004D10O1NW. Make the connections from the leads
bundled on the stator into the conduit box for the excitation
(FL,F2), space heaters (H1,H1A,H2,H2A) and six stator RTD's. Note
that this should complete the internal connections so that the
remaining stator covers may now be assembled but not the conduit
box covers.
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MANUAL ROTATION

Rotate the rotor by manual means to ensure that it does not rub or
scrape. If possible, ten revolutions are recommended.

ENCLOSURE _AND VENTILATION

The assembled generator components are totally enclosed water-to-air
cooled, watertight to the bottom of the shaft and splashproof from
above when all covers, closures and seals are in place. Provide water
to the generator and bearing coolers in accordance with notes 5 and 6
on the outline drawing. Note that the water lines to the bearing
cooler are insulated from the pedestal by a gasket (part 22 of drawing
4004D1025HT). Condensation drainage from the generator cooler is
provided in accordance with drawing 4003C1119LW.

ACCESSORY CONNECTIONS
Refer to drawing 4004D1001NW.

1. Connect the 600 volt, single phase power cables for the 1172 watt
space heaters.

2. Connect the stator winding RTD's to the instrumentation. Suggested
settings are to alarm at 120°C and to trip at 130°C.

3. Connect the bearing temperature detector to its instrumentation.
Suggested settings are to alarm at 80°C and to trip at 90°C.

4. Connect the air temperature detector to its instrumentation.
Suggested settings are to alarm at 78°C and to trip at 85°C.

5. Connect the secondaries of the current transformers to the
metering.

6. Connect the 600 volt, three phase power cables for the 1/4 HP make
up blower motors.

7. Connect the 120 volt, single phase power cables for the 100 watt
lighting circuit.

8. Connect any other accessories that may have been supplied by
others.

9. Make the interconnections for the excitation circuit in accordance
with separate instruction manual PGEI-11514.

CONNECTING TO LOAD, EXCITATION AND GROUNDING

1. FEnsure that the main conduit box is grounded to the frame and the
frame is connected to the vessel ground.



Ensure that the circuit breaker to the power line or load is open.
Make the T1,T2,73 connections to the circuit breaker and insulate
them for 5000 volts in accordance with instruction TPP-7536 or
equivalent.
NOTE

Due to the vibration (particularly when the diesel engine

is started up) of the flexibly mounted generating set, it

is recommended that the power cables from the generator

conduit box to the switchgear have flexing capability.

Ensure that the excitation connections F1,F2 have been made in
item 9 above.

Generator and switchgear connections, overload protection and
grounding should be done in accordance with local electrical codes.

INSPECTION PRIOR TO INITIAL START

This check-list procedure should also be followed after any lengthy
shutdown.

1.

2.

10.

11.

12.

13.

14.

15.

16.

Ground connections are in place to the stator frame.
Rotor has been rotated by manual means.
Generator and driving equipment have been aligned.

Generator and exciter magnet frame feet, pedestal and exciter
support have been dowelled.

Generator and exciter magnet frame mounting bolts are torqued.
Instrumentation connections are made.
All covers are in place and secured.
0il level in the pedestal is correct.

Stator winding insulation resistance is greater than 1.6 megohms
when corrected to 40°C.

Space heaters are connected:

(a) Power switch is OFF.

(b) 1Insulation resistance is higher than 1 megohnm.
Water flow is correct in both coolers.

Pedestal insulation resistance is higher than 20,000 ohms.

Generator field insulation resistance is higher than 1.4 megohms
when corrected to 40°C.

Exciter field insulation resistance is higher than 1.1 megohms
when corrected to 40°C.

Excitation connections F1,F2 are made.
The make up air system is operating.
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17.

18.

19.

20.

21.

The lighting system is operational.
The water leak detector is operational.
Condensation drains are in place.

Connections are insulated in accordance with applicable electrical

codes.

To serve as a reference for bearing wear-down, measure and record

the initial condition as follows:

(a) Refer to drawing 4004D1025HT. Open up the sight hole by
removing parts 15, 16, 17 and 104. Lift out the oil scraper
(part 11).

(b) Refer to group 2 of drawing 499C696PP. Select and mount in
the depth gauge (part 2) the rod that is appropriate to reach
from the sight cover flat to the top edge of the oil disc.
Use the guide lines on the bar (part 3) to position the gauge
on the flat.

(¢) Record the rod used and the distance to the top of ‘the oil
disc.

(d) 1f possible, rotate the rotor 180° by manual means and make a
second measurement.



CANADIAN GENERAL ELECTRIC

LIQUID DOWEL INSTRUCTIONS

I53A7629
CANADIAN GENERAL ELECTRIC COMPANY LIMITED

LIQUID DOWEL INSTRUCTIONS

DoweELL I NG S

(1) ALIGN COMPONENTS ON BASE USING THE CHISEL MARKS PROVIDED ON SIDE OF FEET AT DOWEL
HOLE LOCATIONS.

(2) CHECK ALIGNMENT PER INSTRUCTION $00K.
(3) WIPE ANY EXCESS OIRT FROM DOWEL HOLES IN FEET.
(4) SEAL GAP BETWEEN FOOT AND BASE WITH THE SEALER PROVIDED, AS SHOWN,

(5) APPLY A RELEASING AGENT TO DOWEL. USE A VERY THIN FILM OF WAX, OIL, OR GREASE, AND
WIPE WITH A CLOTH AFTER APPLYING.

(6) INSERT DOWEL INTO HOLE. THREADS OF DOWEL MUST EXTEND ABOVE FOOT, AS SHOWN, (T MAY
BE DESIRABLE TO TAMP SEALER AFTER INSERTING DOWEL SO AS TO PROVIDE A FLAT BED FOR THE
Liquin).

(7) Cut asour I1/4" FROM TOP OF PLASTIC BOTTLE TO PROVIDE POURING SPOUT.

(8) PRePARE LIQUID. POUR CONTENTS OF GLASS BOTTLE (HARDENER) INTO CONTENTS OF PLASTIC
BOTTLE (RESIN MiX) AND STIR, THOROUGHLY.

(9) Pour LIQUID INTO ANNULAR SPACE BETWEEN DOWEL AND FOOT, AS SHOWN, LIQuiO SHOULD BE
POURED IMMEDIATELY AFTER MIXING AS IT WILL HARDEN IN |5 To 20 MINUTES. IN CONTAINER,

(10) Do NOT DISTURE DOWEL FOR AT LEAST 8 HOURS.

SeaLeRr

DowEeL

Liquio

———— /8" 0" + 1/16"

E7¢/ { E;i ' FooT
L o - S Snims
NN ,‘4&\\ N\ Base

REDOWELL 118G 2

TO CORRECT A MISALIGNMENT OR TO INSTALL A SPARE MACHINE, THE SAME DOWELS AND REAMED HOLES
CAM BE USED. THE PLASTIC IS EASILY CHIPPED FROM THE HOLE OF A FOOT AND THE DOWEL REPOURED.

SAFETY PRECAUTIONS?

SKIN CONTACT WITH LIQUID AND I NMALATION OF FUMES SHOULD BE AVO!DED. IF CONTACT OCCURS WASH
AFFECTED AREAS THOROUGMLY WITH SOAP AND WATER.

" ATTENTION: THIS PROCESS HAS BEEN PATENTED. IT 1S NOT TO BE EMPLCYED WITH REFERENCE TO
OR APPLIED TO ANY MACHINERY, EQUIPMENT, OR APPARATUS OTHER THAN THAT SUPPLIED
sy CAmNADIAN GEMgmAL ELecTric CompaNy, LiMiTED™, PAT. NO, 713,284

TPP-7529/Rev. 2-78
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OPERATION

GENERAL

For a description of cycloconverter variable speed drive systems, see
separate instruction manual PGEI-11514. Refer to instructions
PGEI-5174 and PGEI-11480 in Part 7 of this manual for data on the
exciter and the automatic voltage regulator.

STARTING

1.

With the load breaker open, open the field circuit and bring the
generator up to speed. Observe whether the oil scraper is
directing oil to the bearing. If not, shut the generator down

.immediately and correct the problem.

With the generator at rated speed, increase the field current
until the terminal voltage is approximately equal to the bus
voltage.

Use the voltage regulator to control the generator voltage.
Adjust the terminal voltage until it is equal to the bus voltage.

Vary the speed of the generator until the generator voltage and
the bus voltage are in phase.

With the generator and bus voltages equal and in phase, close the
circuit breaker that connects the generator to the bus.

To increase the power (kW) output of the generator, increase the
power output of the prime mover.

To increase the reactive (kVAR) output of the generator, increase
the field current by increasing the voltage setting of the
regqulator.

RUNNING ACCEPTANCE CRITERIA

Deviations from these nominal or rated values should be recorded for
future reference, but are not detrimental as long as they are below
alarm values.

1.

Operating temperatures (ambient plus rise) for all thrce generator
stator phases are to be below the alarm value of 120°C by RTD.
Shutdown is recommended at 130°C.

The insulation resistance of the generator stator winding
(measured by a 500 or 1000 volt megger) is to be a minimum of 1.6
megohms when corrected to 40°C.

The insulation resistance of the generator rotor (field) winding

(measured by a 500 or 1000 volt megger) is to be a minimum of 1.4
megohms when corrected to 40°C.
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4. Measure the pedestal and frame vibration and compare them to the
vibration values in instruction TPP-7515 in Part 5 of this manual,.
when measured relative to the base. The limit for absolute
vibration is 0.010 inches (0.25 mm).

5. Operating temperature (ambient plus rise) for the bearing is to be
below the alarm value of 80°C. Shutdown is recommended at 90°C.

6. Proper oil level is centered on the sight gauge, -0 +0.4 inches
(10 mm).

7. ‘''he cooling water requirements for the air cooler are given in
note 5 on the outline drawing.

8. The cooling water requirements for the bearing cooler are given in
note 6 on the outline drawing.

9. The water leak detector switch should be set to actuate at
2 inches (50.8 mm) of water column.

10. The air circuit temperature detector should be instrumented to
alarm at 78°C and trip at 85°C.

11. The permissable bearing wear (before re-babbitting or replacement)
is recommended at 0.007 to 0.010 inches (0.18 to 0.25 mm).

STOPPING

1. Reduce the prime mover output until the kilowatt output of the
generator is almost zero. This will require a simultaneous
reduction of the field current to prevent overvoltage.

2. Continue to reduce the field current until the stator current is
almost zero. ‘

3. Trip the stator circuit breaker.

4. Reduce the prime mover output to minimum.

5. Reduce the field excitation to zero.

GENERATOR PERFORMANCE DATA

Additional data on generator performance will be found in the test
data in Part 10 of this manual as well as in figures 4-1 through 4-4,
which follow.
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TROUBLESHOOTING

Frequent careful inspection of machines during operation is cssential
to detect any improper operation that may in time result in a serious
failure. Some operating difficulties that may occur (and their causes)
are given below and should be corrected as soon as discovered.

EXCESSIVE VIBRATION

An unusual amount of vibration or an increase in generator vibration
should be investigated immediately.

If the vibration occurs without the excitation, check for evidence of
misalignment or parts rubbing on the rotating element before shifling
any balance weights. If the unbalance occurs only when the excitation
is applied, check for grounds and for short-circuited turns in the
field winding. Refer to ROUTINE MAINTENANCE (instruction TPP-7515) in
Part 5 of this manual.

OVERHEATING

The temperature rise of the windings is given on the nameplate. If
there is any doubt about the safe operating temperature, take the
temperature and confer with the nearest office of Canadian General
Flectric Company Limited. Give full details, including all nameplate
information.

Stator windings will overheat from excessive current, which may be
from an overload, an unbalanced voltage that creates unbalanced phase
currents, shorted field coil turns or from a wrong polarity pole.
Other reasons for over-temperature may be excessive ambient,
resl.ricted ventilation, excessive dirt on the winding, clogged
ventilation ducts and excessive water temperature. The sleeve bearing
may overheat from improper fitting, end thrust, improper oil grade,
jnsufficient oil in the pedestal reservoir, sticking scraper,
excessive vibration, misalignment, excessively worn bearing or from
shaft currents.

O1L_LEAKS

0il leaks may be caused by too much oil in the pedestal reservoir or
excessive air velocity over the pedestal from a disturbed end shield
or shaft seal.

I.OW INSULATION RESISTANCE

The most likely cause for low insulation resistance (if the surge
capacitors have been disconnected) is excessive moisture or moisture
with dirt on the winding.

BKARING WEAR

A periodic check should be made to determine the amount of bearing
wear. To do this, proceed as in item 21 on page 3-5.



For a new bearing with a nominal journal diameter of 7 inches
(1/8 mm)., the diametric clearance should be from 0.010 to 0.013 inches
(0.25 to 0.33 mm).

The bhearing is considered to be worn out (in need of replacement or
re-babbitting) when the clearance reaches 0.020 inches (0.51 mm).
Since the bearing wear is all concentrated in the downward direction,
the wear is directly expressed as an increase in the dimension from
the sight cover flat to the top of the oil disc. Thus, the bearing is
worn out when the increase in that dimension is from 0.007 to 0.010
inches (0.18 to 0.25 mm).
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ROUTINE MAINTENANCE

Inspect the unit regularly, carefully and in an
orderly way to detect unusual conditions which
may in time result in a breakdown., Inspections
should be carried out as often as operating con-
ditions require and permit. It is beneficial to keep
a log of this work so that problem areas can be
detected quickly.

Measurements of vibration should be taken regularly.
Acceptable levels are given in the following section.
Observations on bearings, lubrication and collectors
are also given in following sections.

The air gap and alignment should be checked at
frequent intervals initially after installation andthen
during regular maintenance schedules.

Examine the rotating parts for looseness and check
the tightness of bolts on fans, poles and cable covers
according to table 1. Visual inspection of bolts
locked with a locking plate is usually adequate,
except for amortisseur joints.

Inspect the amortisseur bolted joints for evidence
of overheating, sparking and for bolt tightness
after 6 months to a year of operation, and then
periodically.

Pole pieces with dovetails have tapered keys in the
dovetail slots. These should be checked for tightness

with a 3 1b. hammer. Avoid hitting the rotor coil.
If any looseness is observed, inspect for damage
and worn parts.

Whenever parts are dismantled from a rotor, mark
them so that they can be replaced in the same
position. This particularly applies to high speed
units with dovetailed poles and co-operating spider
covers with integral fans. Furthermore, the axial
position of poles affects the dynamic balance. Before
a dovetailed pole is removed, record the position of
the center line of the pole punching iron. If all
poles are removed record the position of the pole
center lines with respect to the shaft or spider.

Check the bolt tightness on stationary parts also.

VIBRATION CAUSES AND LIMITS

VIBRATION CAUSES
Excessive vibration may be caused by one or more
of the following:

{1) Misalignment;
{2) Unbalance in the electrical machine, its

coupling and/or in the driven or driving
machine;

{3) Transmitted vibration from the driven or
driving unit;

BOLT PEDESTAL & ROTOR AMORTISSEUR COIL
DIA. STATOR FEET POLES JOINTS BRACKETS
3/8 _ —_ 25 25
172 —_ — 60 60
5/8 — —_ 120 120
374 200 200 200 200

1 500 500 — 500

1-1/4 700 300 — 1000

1-1/2 1200 1500 - -

Table 1 Torques for Unlubricated Bolts

TPP-7515-1



(4) An electrical fault in the electrical machine
rotor coils.

(5) Support structure inadequate.

Refer to the rotor coil diagnostic instructions if the
rotor is suspected to be faulty.

VIBRATION LIMITS

Usual vibration limits for uncoupled units run at
rated voltage and excitation are given in table 2.
These limits are for the pedestal vibration measured
in the horizontal direction, perpendicular to the shaft.

Coupled units under load, depending upon the charac-
teristics of the driven or driving equipment, may
exceed the above values by 50%.

Rebalancing which requires the addition
of weights must be approved by the
factory to ensure adequate attachment.

CLEANING INSTRUCTIONS

Excessive accumulation of dirt, oil and other con-
tamination on the core and windings will decrease
the air flow through the unit and increase the
temperature rise, thereby tending to decrease the
winding life. The windings and core may be cleaned
by vacuuming or by blowing with dry air. Suction
is preferred because it avoids the danger of moist
air and the possibility of blowing dirt into insulation
crevices or areas where it becomes more difficult
to remove. If dry air is used observe safety prac-
tices, and regulate the pressure so as notto damage
the insulation.

Remaining oil or dust should then be removed by
wiping with a clean cloth. Do not scrape the in-
sulation with sharp edged metal tools or other
devices which could cause cuts or abrasions. If
necessary, cloths dampened with a suitable cleaning

fluid may be used. The cleaning fluid should be
used sparingly to avoid saturation of windings.
Extremely dirty windings may be cleaned with a low
pressure steam jet and then dried out as described
later.

Chlorothene (Inhibited 1, 1, 1-Trichloroethane) man-
ufactured by Dow Chemical Co., Midland, Michigan,
is recommended for cleaning as it is relatively
non-toxic, non-flammable and does not leave an
oil film.

Although the safety hazard involved in the use of the
above cleaning fluid has been minimized by the
vendor, the following practices are recommended:

1. Use the smallest quantity of cleaning fluid as
practical, and clean one small area at a time.
The use of excess quantities of the fluid in-
creases the fume concentrations and results
in a greater hazard.

2. Good ventilation is essential. Be sure that all
existing ventilating equipment is operating pro-
perly.

3. Because high concentration of fumes is haz-
ardous, respiratory equipment must be used
to protect the health of the employees per-
forming the cleaning. The type of respiratory
equipment selected for use will depend upon the
concentration of the fumes expected to be
encountered,

4. However small the exposure may be to cleaning
solvents, it is considered good practice to rotate
the workmen.

5. Smoking on the job should be prohibited to
lessen the fire hazard, and other sources of
ignition must be avoided.

6. At least two twenty-pound carbon dioxide fire
extinguishers should be part of the equipment
of every cleaning crew.

Speed Range Pedestal Horizontal Vibration Limit

RPM Double Amplitude Peak-to-Peak, Mils
100 - 425 2.5
426 - 760 2.0
761 -1250 1.3
1251 -1850 1.0

Table 2

7515-2



After the windings have been thoroughly cleaned and
dried, a finish coat of varnish may be applied, if
necessary. The varnish may be sprayed while observ-
ing every precaution to minimize the fire hazard.
Spray a small test area first to be sure that the
cleaned area provides a good bonding surface for
the varnish. All insulating varnishes have a low
flashpoint and ignition may be caused by a spark,
flame or excessive heat. Possible causes of ignition
include a short circuit, switching, or electrostatic
discharge. The hazard from these sources may be
minimized by grounding all metal parts toa common
point, including those to be sprayed and the spraying
apparatus.

A recommended room temperature cured varnish is
GE Cat. No. 74004.

DRYING OUT WINDINGS

New machines should not require drying out unless
they have become wet during transportation, storage,
or installation. However, all windings should be
meggered before connecting to the power system as
indicated earlier in the operation section.

To remove moisture, windings must not be heated
above 90°C, measured by resistance or by embedded
temperature detector or 759C by externally mounted
thermometer. The heating rate should be controlled
so that this temperature is not reached in less than
two hours. This procedure allows entrapped moisture
to be removed slowly without damaging the insulation.

The short circuit method of drying out is appli-
cable only on generators or other units which can
be mechanically driven. Operate the machine at
rated speed with all phases of the armature winding
short circuited. Excite the field to give the short
circuit armature current necessary to heat the
winding as noted above (usually between 60 to 100
percent of rated armature current).

The drying out should be continued at this tem-
perature until the insulation resistance attains a
satisfactory value as described in the section on
insulation resistance measurements.

Direct current method of drying out is applicable to
all types of AC machines and is done with the
machine stationary. A low voltage, high current
source of DC power (such as a welding generator)
is necessary for drying out armature windings. The
armature terminals may be connected in series or
multiple to best suit the source of power. It is best
to have balanced current in each phase but on Y-
connected machines with only three leads out it is
necessary to connect two phases in parallel and in
series with the third phase. In any case, the maximum
current in any phase should be limited to that
necessary to give the temperature time relation
noted above, and since the machine is stationary
this current will usually be between 25 and 50
percent of rated value.

7515-3
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Field windings can be dried out by applying a
separate source of DC power to the windings. Do
not use brushes to carry the field current, but
connect the leads to the terminals on the collector.

The external heat method employs calrod elements,
heat lamps or space heaters to heat the unit or part
of the unit in a temporary enclosure. This enclosure
must be ventilated to allow the moisture to escape
with the heated air.

For drying out brushless exciters refer to the
appropriate section in the exciter instruction.

GROUND INSULATION RESISTANCE
TESTING INSTRUCTIONS

GENERAL

The insulation resistance of a winding is a function
of the type and assembly of insulating material and
of machine size and voltage. In general, it varies
directly with the thickness of the insulation and
inversely with conductor surface area.

METHOD

To determine insulation resistance, a DC voltage
(usually 500 volts) is applied to the winding for a
period of one minute, during which time the current
is monitored. The insulation resistance is the quotient
of the applied voltage divided by the current. If the
polarization index is to be determined, the DC voltage
is applied for a second period of ten minutes and
the two sets of readings compared (see figure 5).

The insulation resistance of a given winding varies,
depending upon the temperature, moisture in or on
the winding, cleanliness, age, value and duration of
test voltage. Properly interpreted insulationresis-
tance readings, while not a definite measure of
insulation dielectric strength, afford a useful indica-
tion of the suitability of a winding for operation or
over-potential testing.Tocorrelate periodic readings,
it is necessary that they be taken at a definite
temperature, voltage and length of time.

For specific details on methods and procedures, refer
to IEEE Publication 43: 'Recommended Guide for
Testing Insulation Resistance of Rotating Machinery'.

| WARNING I

FOR SAFETY OF PERSONNEL CON-
DUCTING THE TEST, THE MACH-
INE MUST BE AT STANDSTILL, ALL
WINDINGS DE-ENERGIZED, ANDTHE
WINDING TO BE TESTED GROUNDED
FOR SUFFICIENT TIME TO REMOVE
ALL RESIDUAL CHARGE PRIOR TO
TESTING.




CAUTION |

To avoid damage to the windings, note
that the voltage used constitutes a
voltage test and the value should be
selected accordingly, particularly for
low voltage, dirty or wet machines.

INTERPRETATION

The standard value of insulation resistance of a
rotating machine winding is the least value which
a winding should have after cleaning and drying out,
or before an appropriate overpotential test is to be
applied to the winding. The standard value is not
necessarily the minimum value for operation of
machinery since a dry winding, as it becomes
dirty in operation, will have a lower value of
insulation resistance. It is recognized that it is
possible to operate machines with insulation resis-
tance approximately 1/10 the standard value.

Insulation resistance varies inversely with the
amount of moisture in the insulation and the amount
of solvent left in the bonding varnish of the con-
nections if thermoplastic end connection materials
are used. From this standpoint, the insulation
resistance should increase gradually with age if the
machine is operated in a clean dry place. Where
thermoset or fully reactive-cured binders are em-
ployed {epoxy, polyesters, etc), the resistance ofthe
stator winding should be of a higher value and less
change will be experienced in dryout.

Insulation resistance varies with the length of time
of voltage application; usually it increases during
the first 10 minutes. This variation (dielectric
absorption) makes the measurement of a very high
insulation resistance somewhat difficult.

Duplicate machines may have widely different in-
sulation resistance. This should not necessarily be
considered cause for concern.

A high value of insulation resistance does not
necessarily give assurance that the insulation is in
good condition and free from defects which eventu-
ally may result in a failure. A winding that has
failed on the end portion, although clean and dry,
may have a relatively high insulation resistance.
A machine that has a relatively low insulation
resistance may have sufficient dielectric strength
to operate satisfactorily for a long period of time.

The current that flows through the insulation and the
leakage current that flows along the surface of the
end winding and connections determine the insulation
resistance. A low value of resistance, therefore,
does not indicate whether the insulation itself has
deteriorated or whether the surface leakage is
excessive. A decrease over a long period of time,
however, may be significant.

A winding requires considerable time to absorb
moisture; a low insulation resistance is the result
of several months of moisture accumulation. A
machine that operates continuously will have higher
insulation resistance than a machine that operates
intermittently.

Measurement of insulation resistance of a winding,
where the end winding and connections are encased
with dirt, will give a false impression of the insula-
tion. In this case, the insulation may be in good
condition, but excessive end leakage may condemn
the winding.

A coil may show a high resistance when checked by
itself. The insulation resistance may then drop off
when it is put into the circuit and the whole circuit
checked as a unit. This is due to paralled connection
of the coils.

STATOR WINDINGS
The standard values of insulation resistance (Ri)
for stator windings of AC machines are:

1 - 999 KVA inclusive:

Ri = (Ratedogoltage . 1> megohms

1000 KVA and Up
The standard value varies with rating, and winding
temperature, see figure 4.

POLARIZATION INDEX

The ratio of insulation resistance values obtained
by a ten minute and one minute application of voltage
is the polarization index (P.l.). This is useful in
determining when the drying process may be ter-
minated or in determining the condition of windings
on which no previous data is available. For specific
details on methods and procedures, refer to IEEE
Publication 43: 'Recommended Guide for Testing
Insulation Resistance of Rotating Machinery'. Figure
5 shows how the polarization index can vary with
insulation condition.

ROTOR WINDINGS

The standard value of insulation resistance for
Class B field windings of a-c machines should be
of the order of one megohm for winding tem-
peratures up to 75°C.

DIELECTRIC TESTING INSTRUCTIONS
FOR WINDING GROUND INSULATION

Units with complete windings which have not been in
service do not require high potential dielectric
tests.

No winding should be given dielectric tests before a
complete visual inspection of the winding has been
made and the insulation resistance indicates the
winding to be clean and dry. Disconnect surge
capacitors and/or lightning arrestors.

7515-4
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I WARNING I

PROPER PRECAUTIONS SHOULD BE
TAKEN SO THAT NO ONE WILL COME
IN CONTACT WITH ANY PART OF
THE CIRCUIT OR APPARATUS WHILE
THE HIGH POTENTIAL TEST ISBEING
MADE.

FOLLOW THE INSTRUCTIONS FOR
USE OF THE TEST EQUIPMENT.
AFTER THE TEST, THE TESTED
WINDING SHOULD BE DISCHARGED
TO GROUND BEFORE IT ISTOUCHED
BY PERSONNEL.

A-C DIELECTRIC TESTS

The test voltage to be applied should be an A-C
voltage of the RMS value specified below. The test
voltage should be relatively free from harmonics
and subject to stable control over the entire range
required. During the test, the voltage should be
rapidly built up to the required level, held for
one minute, and then rapidly reduced to zero. A
sphere gap calibration is recommended with the gap
opened 15% and left in the circuit to protect against
overvoltage.

NOTE
A variable voltage supply should be
used. Full voltage should not be applied
or removed by closing or opening a
line switch.

To apply high potential tests to a complete winding
of any synchronous machine, connect all terminals
of the same rated voltage together and apply the
specified test voltage between these terminals and
ground, withterminals of all other windings grounded.
No leads are to be left unconnected during this
test as this may cause an extremely severe strain
at some point in the winding. Repeat this procedure
with each winding of different voltage rating.

To apply a high potential test to a phase or to a
section of any winding, both ends of that phase or
section must be isolated and voltage applied between
both ends and ground. All other phases, sections
and windings are to be grounded.

For further information refer to publication IEEE
#51 'Guiding Principles for Dielectric Tests'.

The following A-C high potential test voltages are
the maximum test voltages recommended for the
service condition specified and should not be ex-
ceeded, except for special cases where other values
have been accepted by contract specifications. In
the following, E is the rated voltage of the particular
winding to be tested (equals rated line to line voltage
for an A-C winding).

A complete new winding, which has not been in
service and has not previously been tested should,
after complete installation, receive the following:

Field Winding

Generator: 10E, but not less than 1500 volts

Motor: 10E, but not less than 2500 volts

Stator Winding: 2E + 1000 volts
Embedded detectors: 500 volt megger, resis-

tance should be greater
than one megohm.

Machines received with windings completely as-
sembled will have successfully passed the above
test before shipment. If further tests are required
before putting the machine in service, it is recom-
mended the test voltage be 75% of the above values.

A winding in service before repair or installation
of a partial set of coils:

Synchronous machine field winding:

Generator, 125-volt field: 1000 volts
Generator, 250-volt field, or 1500 volts.
any motor:
Stator winding: 160% E,

A winding in service after repair or installation
of a partial set of coils:

Synchronous machine field winding:

Generator, 125-volts field: 1000 volts
Generator, 250-volt field,
or any motor: 1500 volts.
Wound new coils unconnected 2 E + 1000
Complete Stator winding: 150% E.

Embedded detectors 250 volt meg-

ger

It is essential that the power supply have ample
capacity. The approximate charging Kva or size of
testing transformer required when the entire arma-
ture winding is subjected to the new-winding test
of 2E + 1000 volts is shown in figure 6.

If only one phase of a three-phase winding is tested,
the charging Kva will be about 40 per cent of the
value determined for the entire winding.

For a high potential test at a test voltage of less
than 2E + 1000 volts, or for a test frequency (f)

7515-6



K

CANADIAN GENERAL ELECTRIC

1000 0.2 0.3\0.4 06 08 10 2 3 4 5 678910
2000 \\\
3000 \
\
4000 \\
5000
6000 \\\
o 7000 ‘ . C
< g 888 26571000 vo for @ Gl ¥ winding, eramie K e e o
.g 'OOOO - ;l::l';:l';.n by the factor corresponding to the speed and voltage rating from AN
o
[
RATED RATED SPEED—RPM \
20000 — VOLTAGE
¢ 100 300 720 1800 \
30000 — 2400 n 8 6 5 \
‘\\
40000 — 41460 22 15 n 9 \
50000 — N
6900 40 28 21 16 \
60000 — \\
38888 : 13,800 94 65 49 36 \\
00900 i

100000

7515-17

Figure 6 Approximate Charging KVA Required for High Potential Test
For An Entire AC Armature Winding



of other than 60 cps, the charging Kva will be the
value as determined from the above, multiplied by:

f Voltage to be applied 2
60 2 E + 1000

D-C VOLTAGE TESTING

The a-c voltage test is preferred and recommended
for machines operating under AC voltage because
this test more nearly duplicates service conditions.
However, if AC test equipment of the required
capacity cannot be made available, a DC test may
be substituted. Follow the instructions for the
equipment used. The recommended magnitude of the
DC test voltage for AC stator windings is 1.7
times the corresponding RMS AC test voltage. For
DC field windings a factor of 1.42 times the AC test
voltage is recommended. Positive polarity is pre-
ferred for the ungrounded lead. The frame of the
machine under test should be solidly grounded during
the test and discharge of the winding. The high-
potential terminal of the d-c tester should be con-
nected to the winding using bare copper cable.
Maintain a clearance between the high-voltage lead
and ground and other equipment of four inches plus
one inch per 10 KV of applied test voltage. In
making the test, the voltage should be increased
to full value as rapidly as is consistent with its
value being correctly indicated by the meter, and
the full voltage maintained for one minute. Reduce
voltage to at least one-half test voltage in not less
than 10 seconds and ground the winding through a
resistor of from one to six ohms per volt of test
voltage. The windings should then be solidly connected
to the frame until it has been determined that there
is no dangerous residual charge.

I WARNING I

THE D-C VOLTAGE TEST REQUIRES
ADDITIONAL SAFETY PRECAUTIONS
BECAUSE OF THE HIGH VOLTAGE
CHARGE RETAINED BY THE INSULA-
TION AFTER THE TEST. THIS AB-
SORBED CHARGE WILL DISCHARGE
VERY SLOWLY. AFTER COMPLE-
TION OF THE TEST, EACH PHASE
OF THE WINDING SHOULD, THERE-
FORE, BE SOLIDLY CONNECTED TO
THE FRAME FOR AT LEAST EIGHT
HOURS. EVEN THEN IT SHOULD BE
MOMENTARILY GROUNDED IMME-

DIATELY PRIOR TO PHYSICAL CON-
TACT WITH THE WINDING.

Refer to Publication IEEE #95: 'Guide for Insula-
tion Testing of Large AC Rotating Machinery with
High Direct Voltage'.

If a d-c volt-ampere curve is obtained on a new
winding it may be used for comparison with future
curves to estimate the condition or rate of deteri-
oration of the insulation. When applying the d-c
test for this purpose, the leakage current does
not always indicate impending failure and failures
do sometimes occur without warning. The wide
variation in the many factors such as humidity,
temperature, corona, cleanliness of the winding,
etc., seriously affect leakage current readings and
prevent precise interpretation of these d-c volt-
ampere curves,

DIAGNOSTIC AND REPLACEMENT
INSTRUCTIONS FOR ROTOR COILS

GENERAL

Clean the rotor before meggering, if this is practi-
cal. A low megger reading may be caused by dirt
on the creepage paths, damage in the cable from
the rotor coils to the exciter or collector, or damage
to the insulation in the support structure between
coils, if these are present. Attempt to locate the
problem before embarking on the removal of one
or more poles.

Shorted rotor coil turns usually create excessive
vibration. The faulty coil may be detected by the
application of 220 volts, 60 hertz, preferably across
the whole set of coils. Comparison of volts across
individual coils will likely be sufficient to identify
faulty coils. Differences of 3% or less may not be
significant. Shorted coils will affect the voltage drop
on the two adjacent coils as well. If the rotor is
removed from the stator, place it at least one
foot from any iron floor beam or iron object when
conducting the above test.

Before removing fans, covers, or poles, mark
their position and the axial position of the pole
centerlines with respect to the spider or shaft
shoulder so that they can be replaced in the same
position. The axial position of pole centrelines affects
the dynamic balance.

Remove the rotor in a manner similar to that for
assembly in the installation section.
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CANADIAN GENERAL ELECTRIC

BEARINGS - LUBRICATION
AND MAINTENANCE

The minimum clearance between the journal and
bearing is 1 mil per inch of journal diameter plus
3 mils. The bearing should be rebabbited if the
clearance exceeds twice this value.

Ensure that the static oil level in the bearing
pedestal is kept at the gauge level plus 0.4 inch
minus 0 inch.

The choice of oil rests with the purchaser; however,
experience indicates that oils having the character-
istics given in table 5 should give satisfactory
service.

The oil should be checked about every six months,
or more often depending upon cleanliness conditions.
It should be reconditioned or changed when the

neutralization value approaches the value of 1.0 for
dry oil (0.5 for wet oil). When the oil is changed, the
complete system should be thoroughly cleaned and
flushed.

Darkened oil may be the result of shaft currents.

Check the insulated pedestal resistance to ground
regularly. Keep the area around the pedestal feet
clean of debris and dry on units supplied with
insulation under the bearing pedestal.

The oil rings should be checked on start up to see
that they revolve.

Ensure that the dust seals, if present, have clear-
ance around the shaft.

Lubricating Oil Recommendations for Sleeve Bearings*

i

+

, : spniinp ;
16 : :
=5

14

12

10

JOURNAL DIAMETER

i 3 i o l i

200 400 600 800

" 1000

1200 1400 1600 1800 2000

R.P.M.

* For ambients of 5C to 40C.

For units with more than one bearing make the oil selection for the largest bearing.

For other conditions refer to the factory.

TPP-7522-1
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CANADIAN GENERAL ELECTRIC

MACHINES OUT OF SERVICE

Site conditions vary considerably so these instruc-
tions are given as a guide to minimize the detri-
mental effect on the rotating electrical machine
during a shutdown. For all shutdowns, prevent
sweating by energizing heaters and/or by control-
ling the room temperature. For a shutdown of more
than 3 to 4 weeks, lift brushes from collector

TPP-T7525

rings (if supplied) and reoil the shaft journals by
flooding with lubricating oil. For extended shutdown,
slush shaft journals and collector rings, as de-
scribed in the receiving and inspection section.

Also, drain water coolers, if present.



CLEANING FLUIDS AND SAFETY

All cleaning fluids are hazardous to a greater or
lesser degree to other materials as well as to
health and should be considered carefully from four
points of view:

1. The fluid selected should not attack the insula-
tion, varnishes or paints involved in the equip-
ment concerned.

2, The fluid should exibit a minimum health
hazard in any of its phases and the health
hazard should be understood.

3. The fluid should not represent a significant
fire or explosion hazard in any of its phases
under normal conditions of use.

4, The fluid should not represent a corrosion
hazard to metals.

The following cleaning fluids are suggested and are
considered at this time to be the most suitably
applicable and least hazardous. As a guide, they
are listed in order of preference together with a
tabulation of the respective toxic Threshold Level
Values (TLV) % in parts per million toxic levels:

CLEANING FLUID TLV - P.P.M,
(1) Freon - TF (Trichlorotrifluoroethane) 1000
Manufactured by E.I. Dupont De Nemours
and Co.
Wilmington 98, Delaware, U.S:A.
(2) Imhibited 1,1,1 - Trichloroethane 350
Available from the chemical industry
(3) A solution of 70% Stoddard Solvent 100
= 20% Trichloroethylene 100
10% Perchloroethylene {Skin) 100

Available from the chemical industry.

Freon - TF is preferred because it is a relatively
mild solvent which may be used on insulation or on

finish varnish coats.

There are other more common cleaning fluids
available which have not been listed for reasons
involving things such as fire hazard, explosion
hazard, toxicity etc.

Since there is ahealth safety hazard with all solvents,
it is good practice to observe at least the following
safety precautions:

1.  Use as small quantities of solvent aspracticable
and plan to clean a small area at a time. A
large quantity of solvent tends to increase the
fume concentration, resulting in a greater haz-
ard.

2. Good ventilation is essential. All existing venti-
lation facilities should be operating and in
good condition.

3. Because the higher concentration of fumes of
any solvent is hazardous, respiratory equipment

TPP-7833

must be used to protect the health of employees
involved in cleaning operations. However, the
need for and the type of equipment used will
depend, of course, upon the nature and the
concentration of the toxic fumes that may be
encountered.

4. In extreme solvent exposure situations, it is
considered to be good safety practice to rotate
the people concerned.

5. Solvents tend to migrate throughthe human skin.
It is important, therefore, to wear solvent-proof
gloves at all times.

6. Smoking in the vicinity of the work area should
be prohibited to reduce the fire or explosion
hazard. Other sources of ignition such as weld-
ing activities should also be prohibited for the
same reason,

7. Carbon dioxide (COg9) fire extinguishers should
always be present and ready for use.

(TLV)* Reg'd Trademark of American Conference of
Governmental Industrial Hygienists - 1976.






CANADIAN GENERAL ELECTRIC

RENEWAL PARTS

SUPPLY PARTS

When ordering supply parts, always include the
following information:

a) name of purchaser;

b} complete address to which shipment of parts
is to be made;

¢} model number and serial number of unit or
exciter as given on the appropriate nameplate;

d)} rating of the machine;

e) complete description and use of the part being
ordered;

f) whether the part is for immediate installation
or for stocking as a renewal part.

NOTE
If for immediate use, state if part
is being replaced because of normal
wear or because of failure,

If the above information is not available, furnish
any stamped data that may appear on the original
part or, if drawings are available, refer to the
drawing and part number.

Should any uncertainty exist as to exactly what is
required, or if the part is not clearly shown in the
instruction book, a sketch of the part required,
giving all necessary dimensions, should accompany
the order.

VENDOR PARTS

New parts for equipment that is not made by
Canadian General Electric should be ordered direct
from the manufacturer. Always supply complete
nameplate data for the part, the number of the

TPP-7530-1/Rev. 2-80

instruction book or bulletin covering the part, and
the figure and part numbers illustrating the part.

REPAIRS AND REPLACEMENTS

When shipping parts to the factory for repair or
replacement, observe the following instructions.

1, Contact the Canadian General Electric District
Representative. If circumstances permit, he will
obtain a return tag and advise the factory of
the shipment.

2. Complete the return tag and attach it to the
part being shipped. If circumstances are such
that immediate shipment is to be made without
a tag, ensure that identification tags are securely
attached to the part. Ship the part inaccordance
with instructions from the District Representa-
tive,

3. Paint or stencil the customer's name on each
part or large piece, as tags may be destroyed
during handling.

RECOMMENDED RENEWAL PARTS LIST

The renewal parts recommended below are those
most subject to wear in normal operation, or most
subject to damage or breakdown due to abnormal
operating conditions. Whether or not a supply of
spare parts should be maintained depends entirely
upon the evaluation of loss that can be sustained
during the time required to procure such parts
after an unexpected failure.

The quantities recommended below are given only
as a guide, but are believed to offer reasonable
security against normal operating hazards. Where
continuous operation is of paramount importance,
consideration should be given to increasing the
quantities shown depending on the severity of service
conditions and the time required to obtain replace-
ments,



RECOMMENDED MINIMUM STOCK OF RENEWAL PARTS

No. of Units in Operation
Item Description of Part
1to 4 5to9

Synchronous Motors, Generators & Condensers

1. Complete machine * 0 0

2. Complete stator 1 1

3. Complete rotor 0 1

4, Complete pole piece 1 2

5. Brushholders & springs ** 1 2

6. Brushholder stud insulation* * 1 set 2 sets
7. Brushés** 2 sets 4 sets
8. Bearings ## 1 set 2 sets
9. Oil rings 1 set 1 set
10. Brushless exciter armature** 0 1
11. Brushless exciter magnet frame** 0 1
12. Converter spares** 1 set 1 set

* Less base or soleplates.
** If supplied.

## One bearing of each size used.

STORAGE OF RENEWAL PARTS

Store supply parts in a clean, dry, ventilated place,
protected from rodents and termites, to prevent
damage or loss. Slush all finished iron or steel
surfaces with heavy oil or compound to protect
them from corrosion. The parts should be inspected
regularly.

RECEIVING INSPECTION

Each shipment should be visually inspected upon
arrival. Any evidence of damage should be reported
promptly to the carrier and to the nearest office
of Canadian General Electric Company Limited.
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TYPE:
MODEL NO:
SERIAL NO:
KW:

SPEED:

EXCITATION VOLTS:
EXCITATION AMPS:
TEMPERATURE RISE:

DRIVE:

ENCLOSURE:

EXCITATION SOURCE:

BRUSHLESS EXCITER DATA

AF-1030 (See instruction PGEI-5174, drawing
4004D1041BH and group 2 of drawing 4004D1039AE).

NOTE
Drawings 4004D1041BH and 4004D1039AE state
that after re-assembly, the converter is to
be varnished. The recommended treatment is
detailed as group 2 on drawing 4001A1158HC.
It is recommended that the two components
be included in the stock of renewal parts.
EN-139482
1044814, 1044815 and 1044816
17
900 RPM
125
3.3
80°C

Direct, shaft-mounted (inboard of opposite-to-
driven-end bearing).

Dripproof, self-ventilated (inside generator
enclosure).

Basler voltage regulator (see instruction
PGEI-11480).



INSTRUCTIONS =

CGE

PGEI-5174

SYNCHRONOUS GENERATOR

BRUSHLESS EXCITER

M-1 RECTIFIER ASSEMBLY AND
SERIES AF1000 EXCITER

This instruction describes the general installation, opera-
tion and maintenance procedures for a direct-connected
brushless exciter.

DESCRIPTION
GENERAL

The brushless exciter consists of a stationary magnet
frame, with a dc salient-pole field winding, mounted on a
base: a rotating armature with a three-phase ac winding:
and a rotating ac-to-dc converter assembly. A schematic
diagram is shown in figure 1.

MAGNET FRAME

The magnet frame consists of random-wound field coils,
supported on solid pole pieces with conformable felt
blocking, and vacuum-pressure-processed with epoxy
resin. The coils are vented along the end-head section to
provide ample ventilation and temperature-rise margins.

ARMATURE

The armature consists of a laminated core supported by a
spider, with a three-phase winding. Provision is made on
the spider for mounting the armature onto the motor shaft
and for mounting the converter onto the armature.

The laminated core is made up of high-grade magnetic-
steel punchings, enameled with compatible inorganic
filler in resin.

The armature winding consists of random-wound coils
that are vacuum-pressure-processed with epoxy resin. The

coils are sufficiently bonded to the slot sides, and the end
heads braced with conformable banding, to withstand the
centrifugal forces during normal operation.

CONVERTER

The converter consists of six rectifiers (D's), two silicon

controlled rectifiers (SCR's) and a control module con-
taining the firing circuit for the SCR’s and the commuta-
tion filters. Heatsinks, which are attached to, but electri-
cally isolated from, the armature, provide the necessary
cooling for the semiconductors as well as the physical
support required to withstand centrifugal forces at the
rated speed.

CIRCUIT OPERATION

The M-1 rectifier consists of a three-phase full-wave diode
bridge with a crowbar circuit comprising SCR1 and
SCR2, and a control module containing the firing circuit
and commutation filters.

The generator must be rotating, for power to be supplied to
the generator field windings from the brushless exciter.
The level of field current generated is a function of speed
and brushless-exciter field current input. Once the
generator is rotating, excitation of the exciter field
windings induces three-phase ac power into the armature,

“which is rectified by the diode bridge.

The dc power applied to the generator field initiates the
build-up and establishes the operating level of the
generator-stator output voltage.

If the generator pulls out of synchronization, the equip-
ment is protected from induced field voltages by the
free-wheeling action of the diode bridge and the crowbar
firing of SCR1 and SCR2.

INSTALLATION

GENERAL

Exciter parts must be handled carefully. Slings or block-
ing should never be used around or against the windings or
the rectifier assembly, as these parts are easily damaged.
Spreaders should be used, if necessary, to avoid damage
to these parts. The windings and the rectifier assembly
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Figure 1 Schematic Diagram




should also be shielded to prevent them from picking up
foreign material. in particular, metal chips and filings,
weld splatter, etc.

MAGNET FRAME

The magnet frame has been constructed with a vertical split
for ease in assembly of the exciter unit. Each half of the
frame is self-supporting and should only be lifted by the eye
provided. See the exciter assembly drawing for
recommended torquing values for the split-assembly bolts.
In most cases the magnet frame has been assembled and
properly located on the main machine at the factory. Install
the magnet frame and line up to the match-marks provided
for this purpose. The field poles and armature punchings are
to be aligned when the rotor is on the magnetic centre. With
a feeler gauge, measure the air gap between the centre of a
pole and an armature tooth at both ends of the core, and at
several locations around the periphery. Equalize the air gap,
using adjustment shims beneath the magnet frame feet. The
maximum difference of diametrical readings from the
average should not exceed 10% when the hold-down bolts
have been tightened. Dowels, which are provided, must be in
place before running the unit on load. Refer to instruction
TPP-7529 (or to drawing 153A7629) for liquid dowels.

Connect and insulate the dc field supply leads inside the
condulet box. Connect and insulate the field-pole leads at
the split, for a split magnet frame.

ARMATURE

The armature may be lifted with a padded sling around the
armature punchings, and by the tapped holes at the end of
the armature spider.

For inboard exciters, the armature must be bolted to or
shrunk on the shaft before assembling it into the magnet
frame. If a shrink fit is specified, jacking provisions are
provided. See the exciter assembly drawing for details.

For outboard exciters, the armature is assembled to the
shaft and bolted to the specified torque, as shown on the
exciter assembly drawing. Lock all bolts with the means
provided. Both the exciter assembly and converter assembly
drawings are included in the motor instruction manual for
reference. These drawings should be reviewed prior to
assembling or disassembling components of the exciter.

COVER

The type of cover construction depends on the ventilation
scheme requested to cool the exciter. See the exciter
assembly drawing for cover-mounting details. Care must
be exercised when installing the cover, to prevent damage
to the exciter windings and converter parts. Checks should
be made after the cover is installed to ensure that there is
adequate clearance between the rotating components of
the exciter and the cover.

OPERATION

Prior to start-up of the exciter, check that the external
connections have been made according to the drawings
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and ensure that the clearance between rotating and
stationary parts is adequate.

For generator applications. build-up of generator stator
voltage should occur with excitation current applied to the
exciter magnet frame and with the generator operating at a
reasonable speed. Failure to build up voltage could be due
to faulty converter or regulator components.

After synchronization, check the synchronous machine
line voltage, current, power factor, and exciter field
current against the factory data. Some discrepancies due
to different winding temperatures and air-gap variations
are normal, but should not differ by more than 10%. If
excessive exciter field current is required to maintain rated
stator voltage and current, the probable cause is shorted
rectifiers or SCR's. Locate and replace the defective
components.

Adjust the exciter field current to the rated value stamped
on the nameplate. This value must not be exceeded, in
order for the temperature rise of the machine to stay within
allowable limits.

Any abrupt change in stator voltage or current observed on
the machine, without a corresponding change in load or
exciter field current, suggests a possible failure in an
excitation component and should be investigated.

Excessive exciter vibration should be checked. This may
be indicative of exciter malfunction such as cell failures or
winding failures.

MAINTENANCE

CLEANLINESS

Insulated windings will give satisfactory long-lived opera-
tion if kept reasonably clean and free from dirt, oil metal
dust, contaminants, etc. Dirt decreases the heat-dissi-
pation ability which, in turn increases the temperature rise
of the exciter, thereby reducing the operating capacity.

A similar reduction in heat-dissipating ability is caused by
dirt on heat sinks. In addition to reducing capacity,
electrically-conductive dirt may lead to sparking and
flashovers of components that have bare conductors.

Cleanliness will be promoted by keeping the ventilating
air as clean as possible, and through periodic inspection
and cleaning. Cleaning should consist of blowing out the
machine with dry compressed air, and brushing and
wiping with lint-free cloths. Do not use waste. If the
windings are extremely dirty, it may be necessary to clean
with a suitable liquid solvent designed for the purpose.
Normal cleaning and drying procedures for the type of
solvent used may be followed. Liquid solvents should not
be used on rectifier assemblies.

VIBRATION

The machine should be checked frequently to ensure that
there is no evidence of increase in vibration.



WINDINGS

Insulation resistance to ground should be checked periodi-
cally to determine the condition of the windings and to
detect any failure to ground that may have occurred. Either
armature or field windings, being normally ungrounded,
may work with one ground on the winding. Any sub-
sequent ground in the winding or on the system, however,
can cause considerable damage. Therefore, if a ground is
detected in any winding, it should be isolated and repaired
immediately.

i CAUTION |
Before making any insulation or
dielectric tests, protect the rectifier
assembly from test voltages, by
connnecting all heat sinks together

with clip leads. Also disconnect the
exciter field input.

Test values are as follows:

Field: Megger 500 volts
Hipot 2000 volts for I minute
Armature: Megger 500 volts
Hipot 2500 volts for I minute
TROUBLESHOOTING
THE RECTIFIER ASSEMBLY

In many cases, an ohmmeter is a satisfactory instrument
for checking the condition of diodes and controlled
rectifiers. Diodes should show a low resistance in the
forward direction and a very high resistance in the reverse
direction. Diodes usually fail by shorting and the ohmmeter
reads almost zero ohms in both directions. Open-circuited
diodes are sometimes found.

When tested with an ohmmeter, controlled rectifiers
show a very high resistance in both directions. Defective
cells usually read almost zero ohms in both directions.

Rectifiers can often be tested in the circuit, provided there
are no low-resistance parallel paths. If there are parallel
paths, the rectifier must be disconnected from the circuit
for testing, by isolating one lead of the device. In the case
of silicon controlled rectifiers, the gate lead should be
disconnected at the control module to prevent damage to
the cell.

The control module (firing circuit) consists of a metal-
oxide varistor trigger circuit. Disconnect all leads to the
module before checking the unit with an ohmmeter. A
high resistance should be observed between any of the
following terminals:

(a) Positive to negative.
(b) Positive to SCR1(G) or SCR1(C) or SCR2(G) or E3.
(c) Negative to SCRI(G) or SCRI1(C) or E3.
SCRI(G) to SCRI1(C) and SCR2(G) to SCR2(C) should
show 100 ohms resistance. Negative to SCR2(G) will
show low resistance. SCRI1(C) to E3 and SCR2(C) to
negative will show zero resistance. See figure 2 for
module schematic.
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Figure 2. Control Module Schematic.

The Troubleshooting Chart (Table 1) shows a number of
possible malfunctions and probable causes and correc-
tions.

TROUBLESHOOTING CHART

TROUBLE CAUSE CORRECTION
Excessive exciter field current re- Shorted rectifier or SCR Locate and replace defective
quired to maintain rated stator component
current
Excessive exciter vibration As above As above
Failed winding Check and rewind

No generator output

equipment

Shorted or open rectifiers, or
shorted SCR’s

Faulty connections
Open exciter field
Faulty external control

Check all cells, replace defective
components

Locate and repair

Locate and repair or replace

See manufacturers’ equipment
manuals

Table |



REPLACEMENT OF
SEMICONDUCTORS

GENERAL INFORMATION

Prior to reassembly, all mating surfaces should be
thoroughly cleaned. Check that the surfaces are bare,
smooth and without burrs or gouges.

Mating surfaces should then be coated with a thin film of
General Electric G322L Silicone Dielectric Grease (or
equivalent). Remove excess grease from edges of mating
surfaces after assembly (proper application of grease
should not have excess grease).

After reassembly, all new or disturbed components should
be brush-coated with CGE compound 5197 (two-part mix)
available in a kit (see CGE drawing 4001A1158HC,
Group 1).

DIODES

The diodes have been secured with kep-nuts, which are
locked by applying a small mount of Loctite 222-21.

Replacement diodes are to have the kep-nuts torqued to
the value specified on the converter assembly drawing.
Table 2 indicates the maximum torque to be applied for
most semiconductor stud sizes.

STUD SIZE MAXIMUM STUD TORQUE
10 - 32 15 inch-pounds
1/4 - 28 30 inch-pounds
3/8-24 125 inch-pounds
1/2 - 20 150 inch-pounds
3/4-16 300 inch-pounds

Table 2

Avoid straining the stud connection on the diode when
making the ammature connections to the diodes. Always use
two wrenches, one to hold the diode terminal-stud while
tightening the connection nut. See the exciter converter
assembly drawing for recommended torque values.

SCR's
The SCR should be positioned so that the flexible lead can
be connected without strain on the cell.

Mounting details are similar to those detailed for diodes.
See the converter assembly drawing for recommended
mounting torques.

CONVERTER RENEWAL PARTS

The converter has been designed to use the maximum
number of standard parts practical for the application.
Listed in table 3 are the manufacturer's recommended
spare components for the converter.

Qty per Qty of Spares

Converter Recommended Description of Part Part Number
4 4 Diode, Forward Polarity 4001A1158JA P0OOI
2 2 Diode, Reverse Polarity 4001A1158JB POOI
2 2 SCR I.R. 15IRA80
] 1 Firing Module Consult Part Sales
6 6 Belleville Washer B0750-056
8 8 Keps Nuts 534-750200-52-0242B

: -0542B 3/4-16

8 8 Nylock Bolt M4DS616-32Z (N22BP25032B)
6 6 Nut Hex. Stl. Jam. 3/8-24 N213P24B
1 | Varnish Kit 4001A1158HC GO0l
1 1 Insul. Grease G322L
1 ] Loctite Cat. 222-2] Thread Locker

Table 3
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INSTRUCTIONS

AUTOMATIC VOLTAGE REGULATING SYSTEM

for

AF-1000 SYNCHRONOUS GENERATOR BRUSHLESS EXCITER

IST OF COMPONENTS

ITE

07

(0]

09

10

11

12

13

MANUFACTURER
Basler Electric
Basler Electric
Basler Electric
Basler Electric
Basler Electric
Basler Electric
Basler Electric
Ohmite
Hammond
CGE
Potter Brumfield
CGE

CGE

PART NUMBER DESCRIPTION
9 1256 00 103 Voltage Regulator
9 1747 00 103 Excitation Limiter
9 1096 00 104 Current Boost Module
9 1051 00 105 UFOV Module
11001 Circuit Breaker
BE 11976 001 Paralleling C/T
BE 14032 001 Power C/T
2623 Resistor; 16 ohm, 300 watt

126565 Power Transformer

CR205 PXBAAO2A Contactor
PM17AY120 Relay
0177A1372, part 1 Fuse (2 amp,

0177A1379, part 7 Fuse Block

250 volt)



MANUAL AND DRAWING REFERENCE LIST

DESCRIPTION AND PART NO. INSTRUCTION BOOK OUTLINE DRAWING NO.
REFERENCE

Voltage Regulator 9 1256 00 103 9 1256 00 990 X9125600920 Rev.
Rheostat 03456 - 03456 Rev. B
Excitation Limiter 9 1747 00 103 9 1747 00 990 9 1747 00 920
Current Boost Module :
9 1096 00 104 9 1096 00 994 9109600920 Rev. C
UFOV Module 9 105100 105 9 1051 00 99X 9105100920
Circuit Breaker 11011 - 209 E-Frame 2P
Paralleling C/T BE11976 001 - BE 11976 001
Power C/T BE 14032 001 - BE 14032 001
Resistor 2623 - 2623
Power Transformer 126565 - Bl126565
Contactor CR205PXBAAOZA - 0252A4542AA
Interconnection Drawing This manual 4002B1166AT

(2 sheets)
Relay PM17AY120 -- Data Page 77
Fuse Holder -- 0177A1379, part 7

GENERAL CIRCUIT DESCRIPTION

The circuit arrangement as detailed on the interconnection drawing
4002B1166AT (sheets 1 and 2) utilizes Basler Electric voltage
regulator system components to provide field power to the generator
brushless exciter field windings.

The system is designed to provide a constant generator output voltage
within the manufacturer's published ratings and circuit tolerances. A
brief description of the circuit element functions is given below.
However, detailed operating instructions of the system components can
be obtained from the manufacturer's manuals.

Brushless exciter field power is controlled by the Basler SR250H3
regulator. Feed-back to the regulator is obtained by direct connection
to the three generator output lines. Control of the generator output
voltage is obtained by adjusting the remote-mounted 500 ohm rheostat.
Power to the regulator is obtained from the 600 volt generator lines
via the 6007480 volt 3kVA power transformer under normal operating
conditions. The current boost CBS377X module has been included to
provide short-circuit fault clearing capability for the generator.
Under these conditions, the current boost module provides field power
to the exciter independently of the regulator. This power is derived
from the generator line currents flowing through the BE 11976 001

2



power current transformers. The underfrequency/overvoltage module
UFOV260A and associated circuit breaker provide protection against
generator overvoltage and prime mover speed variations.

On overvoltage conditions, the circuit breaker in the regulator power
supply lines will trip, removing field power to the generator. If
underfrequency conditions exist, the module will adjust the exciter
field current to a safe operating level for the frequency generated
Since the system has a high level of forcing capability to minimize
the voltage recovery time on load appllcat1on. a field current limiter
module has been provided. This module insures that the field current
is kept to a safe operating level, but also allows for maximum forcing
for a pre-set interval of time. A contactor has been provided to shut
down the regulator system when the generator is not in use. Contacts
should be connected into the regulator power source as shown.
Paralleling provisions for the generator are also included with the
system. Sheet 2 of the interconnection drawing details the recommended
wiring for cross-current compensation between generator sets. See the
regulator instruction for a complete description of this aspect of the
system. Provision for automatic field flashing of the voltage
regulator is included. For this purpose, a 24 volt DC power supply is
required.

INSTALLATION AND SET-UP

Refer to the manufacturer's instructions for a comprehensive
description of the regulator components, including installation and
set-up instructions. Paralleling and power current transformer
polarlty and phase relatlonshlps are critical for correct circuit
operation. See the interconnection diagram for the recommended
connection of these components.

Based on factory tests on the regulator system, the following
adjustments and set points are recommended. It is also recommended
that these settlngs be checked and re-adjusted, if necessary, during
the commissioning of the generator systems at the time of installation.

Regulator
The reference is part number 9 1256 00 103; instruction 9 1256 00 990.

- Set the generator link on MSO.

- Set the exciter link on SLO.

- Set the range-adjust potentiometer (R14) to obtain rated
generator output voltage with the external voltage-adjust
potentiometer at the mid-position.

- Set the stability-adjust potentiometer (R11l) 90%
counter-clockwise for the first trial. Fine tune to obtain the
fastest system response with minimal voltage overshoot on load
application.

Underfrequency/Overvoltage Module
The reference is part number 9 1051 00 105; instruction 9 1051 00 99X.
- Set the voltage trip to minimum setting without nuisance
tripping with the generator system initially energized on open
circuit.



Current Boost System
The reference is part number 9 1096 00 104:; instruction 9 1096 00 994.

See instruction section 5.0 for the recommended operational
test procedure.

Set the module to actuate at 80% of rated generator output
volts.

Minimum/Maximum Excitation Limiter
The reference is part number 9 1747 00 03; instruction 9 1747 00 990.

The system does not incorporate a minimum-excitation circuit.
Leave the potentiometer (R1l) as factory set.

Set the potentiometer (R33) fully clockwise.

set the potentiometer (R36) fully counter-clockwise.

Adjust the potentiometer (R32) to limit the DC field current at
3.9 amperes.

Adjust the potentiometer (R40) to delay the limit circuit for

2 seconds.
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Protection and Regulation and Static Excitation Magnetic Product | Order .
Control Systems Systems Control Systems Group | online |

Sale Contacts - Nova Scotia

Choose your market segment for contact information on your sales representative.

Power Generation Switchgear/Panel OEM
ICIick for market segment description vI lCIick for market segment description v]

ELCO - Division of Guillevin

Dartmouth, Nova Scotia ELCO - Division of Guillevin
902/481-3575 Dartmouth, Nova Scotia
email: jwalsh@elco.ns.ca 902/481-3575

email: jwalsh(@elco.ns.ca

Utility T&D Genset/Generator OEM
ICIick for market segment description vl ICIick for market segment description vl

ELCO - Division of Guillevin ELCO - Division of Guillevin
Dartmouth, Nova Scotia Dartmouth, Nova Scotia
902/481-3575 902/481-3575

email: jwalsh@elco.ns.ca email: jwalsh@elco.ns.ca

* L
Industrial Commercial
ICIick for market segment description vl You can also contact Basler Electric directly at +1 618.654.2341

or fax us at +1 618.654.2351 or email us at info@basler.com.

ELCO - Division of Guillevin
Dartmouth, Nova Scotia
902/481-3575

email: jwalsh@elco.ns.ca
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News | Employment | Support | Site Map | Site Help | Basler Phone. Fax and Address | Privacy Policy

© Copyright 2005 Basler Electric Company - All Rights Reserved
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INSTRUCTION
MANUAL

CONFIDENTIAL INFORMATION

GF BASLER ELECTRIC COMPANY, HIGHLAND, ILL.
1T IS LOANED FOR CONFIDENTIAL USE, SUBJECT
TO RETURN ON REQUEST, AND WITH THE MUTUAL
UNDERSTANDING THAT IT WILL NOT BE USED IN
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WARNING
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SECTION 1.0
GENERAL INFORMATION

1.1 PURPOSE

The regulators precisely control the output voltage of an AC
power generating system by controlling the amount of current supplied to the
exciter or generator field. This includes brush type rotary exciters,
brushless rotary exciters or direct excitation into the generator field.

The Basler SRH/E regulator is available in eight different
models: SR32H, SR32E, SR63H, SR63E, SR125H, SR125E, SR250H and SR250E. These
units are used with exciters and generator field of 32, 63, 125 and 250 VDC,
and have a continuous DC output current rating of twenty (20) amperes (SR-H)
or 36 amperes (SR-E) at their respective voltage ratings with a field forcing
capability of U40% above nominal. All regulators are field connectable for
single or three phase sensing and 5VA or 25VA maximum burden for the parallel
compensation ecircuit.

1.2 DESCRIPTION

The regulators consist of an integrated circuit, silicon
transistors, transformers, silicon diodes, resistors and non-electrolytic
capacitors.

All components are mounted on a formed sheet metal chassis with a
metal cover (open-end perforated grill) mounted to the chassis.

1.3 SPECIFICATIONS (See also Table 1-1)

Regulation +0.5 of 1% of no load to full load.

Regulation Drift Less than +0.5% for 50°C temperature
change (including warm-up).

Regulation Response Less than 0.017 second.

Voltage Build-Up Provides generator voltage build-up with
a residual voltage of 10%.

Voltage Adjust Range +10% of nominal.

Overvoltage Protection Provides built-in overvoltage protection
that limits generator output of 135% of
nominal.

Ambient Operating Temperature -40°C to +70°C (-40°F to +158°F).
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Specifications (Continued)

Storage Temperature -40°C to +100°C (-UQO°F to +212°F) with no

Vibration

Shock

Finish

Weight
Dimensions

1.4

degradation of components.

Withstand 1.3 G's from 5 to 26 Hz, .036
double amplitude from 26 to 52 Hz, and 5
G's from 52 to 260 Hz.

Withstands 15 G's in each of three
mutually perpendicular axes.

Dark brown, lusterless, textured baked
enamel.

50 pounds net
18.19" X 13.38" X 6.75"
ACCESSORIES

The following accessories are available for use with SR-H, SR-E
voltage regulator.

a. Power Isolation Transformers

b. Motor Operated Controls

c. Underfrequency-Overvoltage Protection

d. Current Transformers Parallel Reactive Load Divisions

Information regarding these accessories may be obtained by

consulting the applicable operation manual/product bulletin or by contacting
your nearest Basler Electric Sales Representative or Basler Electric Company,
Highland, Illinois.
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SECTION 2.0

THEORY OF OPERATION
(Refer to Figure 2-1)

2.1 INPUT POWER

Power input is applied to terminals 3 and 4 and then to the SCR
Power Stage.

2.2 SCR POWER STAGE

The conduction angle of the SCR Power Stage determines the amount
of output current to the generator exciter field. Conduction angle in turn,
is controlled by the timing of gating pulses from the Sensing and Gating
Circuitry. The greater the angle of conduction of the SCR's the greater the
output current.

2.3 GENERATOR SENSING

On single phase sensing voltage regulators, the sensing voltage
is connected to terminals E1 and E3. Three phase sensing voltage is connected
at E1, E2 and E3. The regulator is customer connectable for single or three
phase sensing. When generators are operated in parallel, it is important that
"A" phase supply E1 and "C" phase supply E3. The tap selection on the primary
winding of the transformer (s) is dependent upon the application (120, 208,
240, 416, 480, or 600 volts). The output voltage from the transformer
secondary winding is rectified as a representative sample, taken from a
voltage divider network, is applied to the Sensing and Gating Circuitry.

2.4 SENSING AND GATING CIRCUITRY

The Sensing and Gating Circuitry is comprised of electronic
components which sense any change in generator output voltage and translate
such changes into phase control of the gating pulses. The gating pulse is
sent to the SCR Power Stage to permit it to conduct and previde the correct
exciter field current to maintain a constant generator voltage. When the
Sensing and Gating Circuitry determines that generator output is low, the
gating pulse is applied to the SCR's earlier in the cycle causing a greater
output current to flow. When the generator output voltage is high, the gating
pulse is applied later in the cycle causing less current to flow to the
exciter field.

2.5 VOLTAGE BUILD-UP

The Sensing and Gating Circuitry provides voltage build-up
without the use of a relay. It supplies gate pulses to the SCR's when the
voltage at the power input terminals is 5 to 10% of nominal. These gate
pulses cause the SCR's to conduct, exciting the field and raising generator
voltage to nominal.
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2.6 STABILIZATION ADJUST

A feedback signal taken from the regulator output is applied to
the Sensing and Gating Circuitry. This signal, controlled by the Stability
Control Adjust rheostat R11 prevents sytem voltage from hunting or
oscillating.

2.7 VOLTAGE ADJUST

The external voltage adjust rheostat connected across terminals 6
and 7 allows adjustment of generator voltage +10% of nominal,

2.8 PARALLEL COMPENSATION

If generators are operated in parallel, a current input from the
B phase of the generator is applied to terminals 1 and 2L or 2H. This current
is proportional in amplitude and phase to the line current. A portion of this
current is applied to the primary winding of the paralleling transformer. The
secondary of this transformer is connected in series with the secondary of the
sensing transformer(s) and the rectifier bridge. The AC applied to the
rectifier bridge, therefore, is the vector sum of sensing voltage and the
parallel CT signal. The result is that if two generators are operating in
parallel and the field excitation of one becomes excessive, the parallel
compensation circuit will adjust field excitation between the generators so
that circulating currents are minimized and each supplies a proportional
anmount of inductive load current.

The action and circuitry just described is called parallel droop
compensation (reactive droop compensation). Although it reduces circulating
current flow, it allows the system voltage to droop with increasing inductive
reactive load.

Parallel cross-current compensation (reactive differential
compensation) allows two or more paralleled generators to share inductive
reactive loads with no decrease or droop in the generator system voltage.
These regulators provide the necessary circuit isolation so that parallel
cross-current compensation can be used. This is accomplished by the action
and the circuitry described previously for parallel droop compensation, and
the addition of cross connecting leads between the parallel CT secondaries as
shown in Figure 7-5. By connecting the finish of one parallel CT to the start
of another, a closed series loop is formed which interconnects CT's of all
generators to be paralleled. The signals from the interconnected CT's cancel
each other when the line currents are proportional and in phase. 1If this type
compensation is used, it is mandatory that all regulators used in the
paralleling network have the same Lype paralleling circuit. It is also
necessary that all generators supplying power to that bus be included in the
interconnection circuit.
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SECTION 3.0
CONTROLS, TERMINAL SELECTIONS AND OTHER ADJUSTMENTS

3.1 CONTROLS (Refer to Figure 3-1)
3.1.1 Voltage Adjust Rheostat RU9

This rheostat is supplied as a separate item for panel mounting.
It provides adjustment of the regulated generator voltage. When the jumper is
connected as shown in the interconnection diagrams, adjusting it to its
maximum resistance position (CCW), minimum generator voltage is obtained.
Maximum generator voltage is obtained with minimum resistance (CW).

3.1.2 Stability Control Adjust R11

Potentiometer R11 is located on the printed circuit board. It
provides stable operation by controlling the amount of feedback that is
applied to the Sensing and Gating Circuitry. Normally it is factory set near
the extreme clockwise (CW) position. This setting normally assures good
stability, but tends to slow the response time of the generator. If rotated
counterclockwise (CCW), the system response time becomes faster. However, if
rotated too far CCW, the generator voltage may oscillate (hunt). It should
then be rotated CW well above the point where oscillating occured. The system
voltage stability is most critical at no load. If a setting is desired that
provides the fastest possible voltage response with good generator stability,
an oscilloscope or some voltage recording device should be used. R11 operates
in conjunction with the stability selection jumper (paragraph 3.2.2)

3.1.2 Voltage Range Adjust R14

Potentiometer R14 is located on the printed circuit board. It
provides a means of varying the limits of the external voltage adjust
rheostat. Normally, the external voltage adjust rheostat is set to midrange
and R14 is adjusted for rated generator voltage. This allows an external
voltage adjust range of +10%.

3.2 TERMINAL SELECTIONS (Refer to Figure 3-1).
3.2.1 Sensing Connections

The regulator single phase sensing terminals are E1 and E3.
Three phase sensing terminals are E1, E2 and E3. The PH wire is connected to
the 1PH terminal (TB2) for single phase sensing and to the 3PH terminal (TB2)
for three phase sensing. The regulator is factory connected for single phase
120 Vac sensing. Internal sensing transformers have provisions for sensing
120,208,240,416,480 and 600 VAC. The transformers are factory connected to
the 120 volt tap and must be reconnected to another tap before operation if
other than 120 volt sensing is employed. On generating systems with voltages
above 600 VAC, instrument type potential transformers must be used to step
down the voltage to match one of the regulator sensing voltages. Figure 3-1
shows the sensing terminal board (TB2) location and the voltage tap
identification.
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3.2.2 Stability Selection

Stability selection is accomplished on terminal strip TS2 located
on the printed circuit board. With these connections, the regulator's two
basic stability time constants can be changed. These are "exciter" time
constant and "generator" time constant. The "exciter" time constant can be
changed to 'fast' or 'slow'. The '"generator time constant can be changed to
'fast' 'medium', or 'slow'. Each time constant operates in conjunction with
the stability adjust potentiometer R11 to provide a wide range of stability
adjustment. The stability time constants provided allows operation on
applications consisting of brush type rotary exciters, brushless rotary
excliters or static exciters operating directly into a generator field. These
circuits are designed to provide system voltage stability for power generator
systems ranging from 10KW to 10,000KW. The following chart is provided as a
guide to proper connection for various generator systems. Variance from these
recommended connections is acceptable and desireable if optimum system voltage
stability results. Refer to Figure 3-1 for location of jumpers.

STABILITY SELECT GUIDE

In this type of application, These jumper selections are selected.
Exciter Link Generator Link

Brush slo med or slo

Brushless rotary exciter slo med or slo

or generators rated
above 150KW

Brushless rotary exciter slo fast or med
or generators rated
below 150KW

Static exciter operating fast fast or med
directly into generator

field

3.3 OTHER ADJUSTMENTS (Refer to Figure 3-1)

3.3.1 Parallel Compensation Adjust RY40

3.3.1.1 This wire wound resistor provides a method of adjusting the

amount of reactive droop compensation when generators are operated in
parallel. For maximum droop, move the slider up towards the chassis, for
minimum droop, move the slider down away from the cnhassis.

8
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SECTION 4.0

INSTALLATION AND OPERATION

4.1 INSTALLATION
4.1.1 Mounting

This unit is convection cooled and should not be mounted near
heat generating equipment or inside totally enclosed switchgear where the
temperature rise could exceed its operating limit. Vertical mounting is
recommended to obtain optimum convection cooling.

4.1.2 Interconnection
CAUTION

MEGGERS AND HIGH POTENTIAL TEST EQUIPMENT MUST NOT
BE USED. INCORRECT USE OF SUCH EQUIPMENT WILL
DESTROY THE REGULATOR SEMICONDUCTORS.

The regulator must be connected to the generator system as shown
in the Interconnection Diagrams Figure 7-2, 7-3, or 7-4. Even momentary
operation with an incorrect connection can damage the control equipment.
Number 12 gauge (SR-H) or number 8 gauge (SR-E) wire or larger should be used
for connections to terminals 3, 4, F+ and F-. Number 16 gauge wire is
satisfactory for all other connections.

4.1.3 Input Power

The regulator operates on a power input voltage applied to
terminals 3 and 4. Nominal input voltages for each model regulator are listed
in Table 1-1. The input power may be taken from any generator lines that
provide the required voltage (line to line or line to neutral). If the
available generator voltage is different from the required voltage, a power
transformer must be used to match the generator voltage to the regulator power
input. 1If the field or field flashing circuit is grounded, a power isolation
transformer must be used to isolate the regulator input from ground. Failure
to use an isolation transformer may result in blown fuses (The input fuses for
the SR-H are mounted inside the regulator. The SR-E fuses are mounted
external to the regulator and are supplied as loose items). On single phase
sensing model regulator, it is recommended that the input power be taken from
a phase other than the one used for regulator sensing to insure optimum
voltage stability.

The permanent installation of a voltage shutdown switch as shown
in Figures 7-2, 7-3 or 7-4 is recommended. It permits immediate removal of
field excitation if necessary. In any case, its use is suggested during
initial checkout.

10
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CAUTION

THE VOLTAGE REGULATOR DC OUTPUT (TERMINALS F+ AND
F-) MUST NEVER BE OPENED DURING OPERATION. TO DO
SO WILL PRODUCE INDUCTIVE ARCING THAT CAN
POSSIBLY DAMAGE THE EXCITER FIELD AND/OR THE
VOLTAGE REGULATOR. THEREFORE, NEVER PLACE THE
VOLTAGE SHUTDOWN SWITCH IN THE EXCITER FIELD
CIRCUIT.

4.1.4 Modified Voltage Regulator Input (Terminals 5 and 8)

The terminals are used only on special modified versions such as
UFOV applications, or special sensing inputs. Terminal 5 is used for UFOV
applications and Terminal 8 is used for the special sensing input (consult
factory for additional information regarding Terminal 8).

4,1.5 Voltage Regulator Sensing

The regulator has internal sensing transformers with taps for
sensing voltages of 120, 208, 240, 416, 480 and 600 VAC. They are shipped
connected to the 120 volt taps. If voltage other than 120 volts is required,
make the necessary tap connections. On generating systems with voltages above
600 VAC, instrument type potential transformers must be used to step the
voltage down to match one of the regulator sensing voltages. For single phase
sensing, the sensing leads are connected to terminals E1 and E3. For three
phase sensing leads are connected to terminals E1, E2 and E3. E1 is connected
to the "A" phase, E2 is connected to the "B" phase (only if three phase
sensing is required) and E3 is connected the the "C" phase. If single phase
sensing is used, the PH wire must be connected to the 1PH terminal. For three
phase sensing, connect the PH wire to 3PH terminal. It should be noted that
the type of sensing bears no relationship to the type of generator used.
Although most generators employing an SR-H/SR-E regulator are three phase, in
most applications single phase sensing is entirely adequate.

For precise regulation, the sensing leads should be connected as
close as possible to the point where regulation is desired. Of course, the
leads must remain on the generator side of the breaker. The regulator
regulates the voltage applied to its sensing terminals and cannot correct for
cable or bus voltage drop that may occur at points other than where the
sensing leads are connected. The sensing leads should not be used to supply
any other equipment.

ul1.5 Field Power

The maximum continuous output current of these regulators
(terminals F+ and F-) is 20 ADC for the SR-H regulators or 36 ADC for the SR-E
regulators. The DC resistance of the field into which the regulator operates
must be as specified in Table 1-1.

1
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When making connections to the rotary exciter, polarities must be
observed. The regulator F+ terminal connects to the field positive terminal
and the F- terminal to the negative terminal. With brush type rotary exciter
applications, it is important to observe polarities between generator field,
exciter output and exciter field. If the polarities are not known and the
system has manual voltage control, polarities can be determined by operating
the system on manual voltage contrcl before connecting the regulator.

y.1.7 Voltage Adjust Rheostat

The external rheosat is rated at 500 ohms, 25 watts. It connects
across terminals 6 and 7. The jumper should be connected as shown in the
interconnection diagrams so that clockwise rotation results in decreased
resistance and increased generator voltage.

4,1.8 Parallel Compensation

Use of terminals 1 and 2L or 1 and 2H is required only if
generators are operated in parallel. If parallel operation is not
anticipated, terminal 1 should be connected to terminal 2L with a jumper.

If paralleling is required, a current transformer (CT) with a 5
amp secondary rating is installed in the generator phase B line. This current
transformer should deliver from 3 to 5 amps secondary current at rated
generator load. The maximum burden of the regulator parallel compensation
circuit is 5 VA (terminals 1 and 2L) or 25 VA (terminals 1 and 2H). A
Unit-Parallel switch can be used to short the paralleling CT when the system
is operated as a single unit. Shorting the CT secondary prevents a droop
signal from being injected into the voltage regulator.

The phase relationship between the paralleling current
transformer signal applied to voltage regulator terminals 1 and 2L or 1 and 2H
and the voltage sensing signal applied to regulator terminals E1, E2 and E3 is
very important. It is equally important that the paralleling current
transformer secondary polarity be correct for the existing generator phase
sequence (A-B-C or A-C-B). These connections must be made as described in the
interconnection diagrams, Figure 7-2, 7-3 or 7-4. (Regulator terminal E2 is
not used for single phase sensing).

If it cannot be determined which generator lines are Phase A, B
and C, follow this procedure:

a). With a three phase sensing voltage regulator, always place
the paralleling current transformer in the generator phase that
does supply sensing voltage to regulator terminal E2. When a
single phase sensing regulator is used, place the current
transformer in the generator phase that does not supply sensing
voltage to the regulator.

b). When step a. is observed, the only unknown remaining is the
correct polarity of the paralleling current transformer secondary
signal. If an inductive reactive load is available, this can be

determined by the test as outlined in paragraph 4.2.3.1.

12
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c). If the generator load outlined in step b. is not available
and it becomes necessary to parallel the generator without
knowing the correct paralleling current transformer secondary
polarity, extreme caution must be observered or equipment damage
may result. If abnormally high generator current results after
closing the breaker, immediately reopen the breaker, shut down
the generating system and reverse the secondary connections of
the paralleling current transformer (the leads to regulator
terminals 1 and 2L or 1 and 2H).

NOTE

The parallel compensation circuit of all
interconnected voltage regulators must
have the same ampere and voltage-ampere
ratings.

If parallel cross-current compensation (reactive differential
compensation) is desired, make the same installation connections as previously
described and illustrated in Figure 7-2, 7-3 or 7-4. Then interconnect with
the cross-current loop as shown in Figure 7-5 and as described in paragraph
2.8.3.

It is recommended that the cross-current connecting loop be left
open at one point until proper parallel operation is achieved with the
parallel droop compensation circuit only.

On applications utilizing cross-current compensation, an
aux111ary breaker contact should be used to short out the current transformer
secondary if that generator is not on the load bus. If such a contact is not
used, a voltage droop will be introduced into the system because the unloaded
generator paralleling CT is not supplying the compensating signal and a
voltage drop occurs across it. This drop will also cause the voltage of the
incoming generator to fluctuate prior to paralleling. The solution is to
connect an auxiliary contact on the main generator must be closed when the
main generator circuit breaker across the paralleling current transformer
secondary. This auxiliary contact must be closed when the main breaker is
open, and open when the main generator breaker is closed.

4.2 OPERATION
4.2.1 Field Flashing

The regulator contains an internal circuit for automatic voltage
build-up. Usually there is sufficient residual voltge to allow the generator
voltage to build up without an additional flashing circuit. However, if field
flashing is required, apply a 12 VDC flashing source, with the prime mover at
rest, across terminals FO and F- on the regulator. The positive of the
flashing source must be connected to FO and the negative of F-. This action
remagnetizes the field poles and allows build-up when the system is restarted.
A diode in the regulator allows the flashing source to be removed from the
field without danger of inductive arcing.

13
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If the generator field is flashed during system startup, the
field flashing source must be removed after nominal generator voltage is
obtained. This can be accomplished with a push button or switch on manual
field flash applications, and with a relay on automatic field flash
applications. If a relay is used, it should sense the generator voltage and
open the flashing circuit at approximately 70% of rated voltage. On automatic
field flashing applications, provisions (such as a speed switch) must be made
to open the circuit when the generator is secured (not rotating). For proper
connection instructions, refer to the interconnection diagrams.

4,2.2 Unit (Single or Non-Parallel) Operation
4,2.2.1 Operation (No Load)

a). Set the external voltage rheostat to approximately
midrange.

b). Start the prime mover and bring up to rated speed. If a
voltage shutdown switch is used (see paragraph 4.1.3), close
switch. When this switch is not used, generator voltage should
build up automatically. (If field flashing is necessary, see
paragraph 4.2.1).

c). Verify that generator voltage is within +10% of rated.
Slight voltage corrections can be made with the voltage adjust
rheostat. If the voltage is not at rated but within + 10%, leave
the voltage adjust pot at mid-range and re-adjust the voltage
range adjust pot. R14 located on etched circuit board (see
paragraph 3.1.3).

Overvoltage, Undervoltage or Unstable Voltage Condition

If an overvoltage, undervoltage or unstable voltage condition
results, review the following.

a.) Overvoltge Condition (+15% or more above rated) If an
overvoltage condition occurs, open the shutdown switch
immediately and/or stop the prime mover. The regulator's
internal overvoltage limit circuitry should prevent an
overvoltage condition from exceeding approximately 135% above
rated. An overvoltage condition may result because the regulator
sensing leads are not connected. If the cause of over voltage
cannot be determined, refer to the troubleshooting section of
this manual.

b). Undervoltage Condition (-~15% or less of rated) If an
undervoltage condtion exists, stop the prime mover and determine
the cause. If necessary, refer to the troubleshooting section of
this manual.

c¢). Unstable Generator Voltage If the system voltage
oscillates or hunts, adjust the voltage stability potentiometer
R11 located on the etched circuit board. If necessary refer to
the troubleshooting section.

14
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4,2.2.2

4.2.3

Operation (With Load)
a). Apply rated load to the generator.

b). Verify that no load to full load regulation is less than
+1/2%. If the generating system has paralleling CT, make certain
that the CT secondary is shorted before starting the test. If
acceptable regulation is not obtained, refer to the
troubleshooting section.

c). Alternately remove and apply load to determine the generator
voltage remains stable. If the generator voltage becomes
unstable, readjust R11.

NOTE
Unstable governors are frequently the cause of generator voltage
instability. If a stability problem still exists after
performing the procedures described in the manual, a thorough
check of the governor should be made.
Parallel Operation

To parallel generators and to check for proper parallel

operation, generators should be equipped with the following instrumentation:

Generator or

4.2.3.1

generator be
paralleling.

AC Voltmeter

Frequency Meter

Synchroscope or a set of lights, etc.
AC Ammeter

It is also desirable to have KVAR or Power Factor Meter and a
Exciter Field Current Ammeter.

Preliminary Tests Prior to Paralleling

It is recommended that correct operation of the regulator and
verified for unit operation (paragraph 4.2.2) prior to attempting
Then the following preliminary steps should be accomplished.

a). Adjust parallel compensation rheosat RY0 to its nearly full
resistance position (refer to paragraph 3.3.1.1). This
adjustment provides maximum droop signal and should be set nearly
identically on all regulators to be paralleled.

b). Make certain that the paralleling CT secondary is not
shorted (Unit-Parallel switch is in the Parallel position).

c). With generating set operating at rated voltage and
frequency, apply from 25 to 100% unity power factor load.
Generator voltage should not change more than + 1/2%. (The
frequency should decrease if the governor is set for droop
operation).

15
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’4.2-3-2

d). Apply a 25 to 100% 0.8 power factor load to the generator.
The voltage should droop from 4 to 6% (with full load and with
parallel compensation rheostat RUO set nearly full resistance).
If the voltage rises instead of drooping, reverse the parallel
current transformer secondary leads.

e). Repeat this test on all generators to be operated in
parallel., After satisfactorily completing these tests, the
generators should parallel properly.

Paralleling Procedure
CAUTION

THE INCOMING GENERATOR VOLTAGE PHASE
SEQUENCE (PHASE ROTATION) MUST BE
THE SAME AS THAT OF THE BUS TO WHICH
IT IS TO BE PARALLELED.

a). Adjust the voltage of the incoming generator (the generator
to be paralleled with the bus) to match the bus voltage.

b). Adjust the incoming prime mover speed so that its frequency
is slightly faster than the load bus.

c). Observing the synchroscope (or synchronizing lights) close
the incoming generator circuit breaker when in phase with the
bus.

d). Immediately after closing the breaker, observe the generator
line current ammeter. It should read well within the rating of
the generator. If not, immediately reopen the circuit breaker
and completely review paragraph 4.1.2 or refer to Section 5.0.

e). If operation after paralleling is normal, adjust the prime
mover speed control so that the generator takes on KW load,
thereby avoiding the possibility of the reverse power relay
tripping the generator off line.

f). Adjust voltage so that the generator just placed on the bus
assumes its share of KVAR load.

g). If two or more generators using the same type voltage
regulators are on a common bus, vary the bus load and make

voltage, speed and parallel compensation R40 adjustments as
necessary to obtain the optimum load sharing.

16
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4,2.3.3 Paralleling Problems

If, upon paralleling with the bus, improper operation results,
try to determine which control system is at fault, the voltage control or the
speed control. A high ammeter reading, or circuit breaker opening may occur
in either case. Immediately after closing the incoming generator circuit
breaker, observe the KVAR and KW meters.

a). A large KVAR reading (incoming or outgoing) indicates a
faulty voltage regulating system.

b). A large KW reading would indicate a faulty speed regulating
system.

Another method of determining which control system is at fault is
to operate the system on manual voltage control (or systems having manual
control). If proper parallel operation is obtained on manual voltage control,
the voltage regulating system is probably at fault. If proper operation is
not obtained, the speed regulating system is probably at fault.

If the trouble is isolated to the voltage regulating system,
recheck the interconnection diagrams, Figure 7-2, 7-3 or 7-4. Almost all

paralleling problems encountered with these voltage regulators are caused by
incorrect system interconnections.

17
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SECTION 5.0
MAINTENANCE AND TROUBLESHOOTING

5.1 PREVENTIVE MAINTENANCE

This unit should be cleaned and inspected periodically to insure
that the air flow is not restricted.

5.2 TROUBLESHOOTING

If trouble is to avoided during initial operation, the importance
of eliminating wiring errors cannot be over-emphasized. The voltage regulator
cannot operate properly until it is connected correctly and may be damaged or
fail if operated while incorrectly connected. An effective test, used to
determine if the regulator is basically operational, is described in Figure

5-1.

Some of the possible malfunctions that could occur during
operation of the voltage regulator and the corrective action are listed in

Table 5-1.

It is recommended that the regulator be returned to Basler
Electric Company for repair if the problem cannot be resolved using Table 5-1.
In such instances, insure that the regulator is adequately packed to prevent
damage in transit.

NOTES

(1). If, when troubleshooting a generating system, a
defective voltage regulator is found, do not install
a replacement regulator without first measuring DC
resistance of the exciter field winding to insure
that the resistance is above the minimum specified

in Table 1-1 for that regulator model.

(2). On generating systems not using a power
isolation transformer, or using a power isolation
transformer with a grounded secondary, insure that
the exciter field winding or circuitry is not
grounded before installing a new voltage regulator.

18
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TABLE 5-1 TROUBLESHOOTING CHART

SYMPTOM PROBABLE CAUSE REMEDY

Low residual or incorrect Field flashing is
polarity relationship be- required.

Voltage does not build
up to rated value.

tween exciter output and
generator field.

Voltage shutdown switch
open, or Manual-0ff-Auto
switch is Off position.

Close switch.

Prime mover not up to
rated speed.

Adjust speed to
rated.

No voltage or improper
voltage to input terminal
3 and 4.

Verify wiring.

No connections to F+ and F-.

Verify wiring.

Generator output shorted or
heavily loaded.

Remove load
or short.

Defective or improperly
wired exciter.

Verify exciter
operation or
connections.

Voltage High, un-
controllable with

voltage adjust
rheostat.

No sensing voltage,
terminals E1, E3 (and E2
if three phase sensing is
used).

Verify wiring.

Sensing connections set
to wrong voltage tap.

connect to
correct tap.

Faulty PC board.

Replace

SCR's faulty.

Replace SCR's
or regulator.

20

B Basier Electric
Wghiond, [Taok




TABLE 5-1 TROUBLESHOOTING CHART (Cont'd)

SYMPTOM

PROBABLE CAUSE

REMEDY

Voltage high,
controllable with
voltage adjust

Sensing connections set
to wrong voltage tap.

Connect to
correct tap.

rheostat.
Voltage range adjust (R14) Adjust.
set too high.
Voltage adjust rheostat Increase
resistance too low. resistance.
Improper connection of Verify wiring.
sensing leads to
generator.
Voltmeter inaccurate. Verify operation
or replace.
Defective PC board. Replace.
Defective voltage Regulator. Replace.
Voltage low, R14 set too low. Adjust.

controllable with
voltage adjust
rheostat.

Prime mover not up to
rated speed.

Increase speed.

Improper connections of
sensing leads to generator.

Verify wiring.

Voltmeter inaccurate.

Verify operation
or replace.

Poor regulation.

Voltage at terminals 3 and 4
of regulator is too low at
nominal generator voltage.

Refer to table
1-1 for proper
input voltages.
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TABLE 5-1 TROUBLESHOOTING CHART

(Cont'd)

SYMPTOM

PROBABLE CAUSE

REMEDY

Poor regulation
(Continued)

Qutput voltmeter at differ-
ent location than regulator

sensing (voltage drop in
leads or wrong phase).

Connect voltmeter
at same point as
regulator sensing.

Waveform distortion due
to harmonic content in
generator voltage.
(Regulator senses average
voltage; meter may be
indicating RMS values.

Consult generator
manufacturer.

Unit-Parallel switch in
parallel position.

Place switch in
Unit position,
(terminals 1 and
2L or 1 or 2H.
shorted) except
during parallel
operation.

Unit-Parallel switch
faulty.

Replace

Unbalanced load with three
phase sensing.

Unit averages all
three phase
voltages.

Prime mover not up to
rated speed.

Bring up to rated.

Fault in exciter or
generator.

Verify operation.

Faulty PC board.

Replace

Faulty SCR's or diodes

Replace

Poor voltage stability.

Stability adjust R11
misad justed.

Adjust to proper
setting.

22
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TABLE 5-1 TROUBLESHOOTING CHART (Cont'd)

SYMPTOM

PROBABLE CAUSE

REMEDY

Poor voltage stability
(Continued)

Stability selection not
correct.

Make proper selec-
tion. (Refer to
paragraph 3.2.2).

Defective etched circuit
board.

Replace

Fault in exciter or
generator.

Verify exciter
and generator
operation.

Voltage recovery slow
with load change.

R11 misadjusted.

Adjust to faster
setting.

stability selection too
slow.

Reset as
instructed in
paragraph 3.2.2

Insufficient regulator
forcing capability.

Improper
application of
regulator.

Slow prime mover
response,

Consult governor
manual.

Parallel generators
do not divide real
(KW) load equally.

Improper setting of power
sensing of governor.

Consult governor
manual.

No droop compensation
can be obtained for
parallel generators.

RY0 set to minimum droop
position.

Adjust RUO to
obtain required
droop.

Parallel CT does not supply
the required 3 to 5 amps
secondary current.

See paragraph
4,1.8.
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TABLE 5-1 TROUBLESHOOTING CHART

(Cont'd)

SYMPTOM

PROBABLE CAUSE

REMEDY

Parallel generators
do not divide reactive
KVAR load equally.
(Circulating reactive
current between
generators.)

Terminals 1 or 2L or 1
and 2H of regulator shorted
by Unit-Parallel switch.

Place switch in
parallel position.

Voltage adjust rheostat

not set correctly. Read just.

RY0 set too low droop

position. Adjust for
increase.

Parallel CT does not supply
the required 3 to 5 amps
secondary current.

Replace with
proper CT (see
paragraph 4.1.8).

Paralleling CT's polarity
reversed.

Interchange CT
secondary leads.

Paralleling CT not in
correct generator line.

Verify wiring.
Figure 7-2, 7-3,
or 7-4)

24
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SECTION 6.0
REPLACEMENT PARTS

6.1 SR-H SERIES REGULATORS

The following table contains parts and assemblies which are
maintenance significant. When ordering replacement parts, always specify the
complete model number and part number of the voltage regulator.

REFERENCE BASLER
QTY. DESCRIPTION DESIGNATOR PART NO. EFFECTIVITY
1 Circuit Board Assembly | ---- 90 59701 102 | SR32H
1 Circuit Board Assembly | ---- 90 59701 100 | SR63H, SR125H
1 |Circuit Board Assembly | ---- 90 59701 101 | SR250H
2 |Sensing Transformer T1, T2 BE 17290 001 A1l units
1 | Transformer T5 BE 10365 001 | SR63H, SR125H
1 Transformer T5 BE 12374 001 SR250H
1 | Transformer T5 BE 13069 001 | SR32H
1 Transformer T3 BE 10351 002 All units
1 Reactor L1 BE 08794 003 | All units
2 |SCR CR32, CR33 90 95000 015 | SR63H, SR125H,
SR32H
2 |SCR CR32, CR33 11853 SR250H
3 |Diode 70 H80A CR35, CR37, 08608 SR63H, SR125H,
CR38 SR32H
2 |Diode 70 HR80A CR3Y4, CR36 08609 SR63H, SR125H,
SR32H
3 |Diode S36160 CR3g, CR37, 11851 SR250H
CR3
2 |Diode R36160 CR34, CR36 11852 SR250H
1 |Resistor Adj. 0.2 ohm RU4O 13468 All units
25W
1 |Resistor Variable RU9 06874 All units
500 ohm 25W
2 Fuse F1, F2 08614 All units
2 |Resistor 15 ohm, WW, RU46, RU8 03343 SR32H
25W, 5%
1 |Resistor 4700 ohm, R42 03603 A1l units
WW, 10W, 5%
1 |Resistor 100 ohm, RUT 06648 SR32H
WW, 25W, 5%
1 |Resistor 2700 ohm, R43 07291 All units
WW, 10W, 5%
3 |Resistor 50 ohm, RU6, RUT, RUB [03993 SR63H, SR125H
WW, 25W, 5%
2 Resistor 25 ohm, Ww, RU6, R51 03224 SR250H
25W, 5%
2 |Resistor 100 ohm, WW RUT, RU8 06648 SR250H
25W, 5%
1 |Resistor 0.75 ohm, R50 13318 All units
100W, 10%
25
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REFERENCE BASLER

qQTy. DESCRIPTION DESIGNATOR PART NO. EFFECTIVITY
1 Capacitor 2 microfarad, (€23 11788 SR32H, SR63H,
100V SR125H
2 Capacitor 0.5 €23, C25 11790 SR250H
microfarad, 1500V
1 Capacitor 10 €25 11792 SR32H
microfarad, 200V
1 Capacitor 3 microfarad, (25 11791 : SR63H, SR125H
1000V
6.2 SR-E SERIES REGULATORS

The following table contains parts and assemblies which are
maintenance significant. When ordering replacement parts, always specify the
complete model number and part number of the voltage regulator.

REFERENCE BASLER
qQTY. DESCRIPTION DESIGNATOR PART NO. EFFECTIVITY
1 Circuit Board Assembly, ---- 90 59701 102  SR32E
1 Circuit Board Assembly ---- 90 59701 100 SR63FE, SR125E
1 Circuit Board Assembly ---- 90 59701 101  SR250F
2 Sensing Transformer T1, T2 BE 17290 001 A1l units
1 Transformer T5 BE 10365 001 SRA3E, SR125E
1 Transformer T5 BE 12374 001 SR250E
1 Transformer T5 RE 13069 001 SR32E
1 Transformer T3 BE 10351 002 A1l units
1 Reactor L1 BE 08794 003 A1l units
2 SCR CR32, CR33, 90 95000 015  SRG3E, SR125F,
SR32E

2 SCR CR32, CR33 11853 SR250F

Diode 70 HB8OA CR35, CR37, 08608 SRA3E, SR1725E,

CR38 SR32E
? Diode 70 HR80NA CR34, CR36 08609 SR63E, SR1725E,
SR32E
3 Diode S36160 CR35, CR37, 11851 SR250F
CR38

2 Diode R36160 CR34, CR36 11852 SR250F
1 Resistor Adj. 0.2 ohm, R40 13468 A1l units

25W
1 Resistor Variable R49 06874 All units

500 ohm, 25W
2 Fuse F1, F2 11913 A1l units

E Basler gosclrlc
Highland, litinois



REFERENCE BASLER
QTY, DESCRIPTION DESIGNATOR PART NO. _EFFECTIVITY
2 |Resistor 15 ohm, WW R46, RUB 03343 SR32E
25W, 5%
1 |Resistor 4700 ohm, WW RU2 03603 All units
10W, 5%
1 Res{stor 100 ohm, WW R4T 06648 SR32E
25W, 5%
1 |Resistor 2700 ohm, WW R43 07291 All units
10W, 5%
3 |Resistor 50 ohm, WW, RU6, RUT, RU8 03993 SR63E, SR125E
25W, 5%
2 |Resistor 25 ohm, WW, R46, R51 03224 SR250E
25W, 5%
2 Resistor 100 ohm, WW, R4T, RU8 06648 SR250E
25W, 5%
1 |Resistor 0.75 ohm, 100W {R50 13318 All units
10% ,
1 [Capacitor 2 c23 11788 SR32E, SR63E,
microfarad, . 1000V SR125E
2 |Capacitor 0.5 c23, C25 11790 SR250E
microfarad, 1500V
1 |Capacitor 10 ca25 11792 SR32E
microfarad, 200V
1 |Capacitor 3 Ca25 11791 SR63E, SR125E
microfarad, 1000V
27
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7.1 GENERAL

SECTION 7.0

DRAWINGS

This section contains drawings and diagrams to facilitate the

installation, operation

and maintenance of the voltage regulator.

Figure 7-1 Qutline Drawing
Figure 7-2 SR-H Interconnection Diagram - Brushless Exciter
and Static Exciter
Applications
Figure 7-3 SR-H Interconnection Diagram - Brush Type Rotary
Exciter Application
Figure 7-U4 SR-E/SR-H Interconnect Diagram - Static Exciter
Applications
Figure 7-5 Cross-Current Compensation CT Interconnection
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WARNING

To prevent personal injury or equipment damage,
only qualified technicians/operators should
install, operate or service this device,

CAUTION

Meggers and high potential test equipment
should not be wused. Incorrect use of such
equipment could damage components contained in
the regulator. '

Chef IDENTIAL INFOMVATION

OF BASLE® FLECTRIC COWPANY, MIGHLAND, ILL.
17 1S LOsmgD rom CONFIDENTIAL USE, SUBIECT
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SECTION 1.0
GENERAL INFORMATION

1.1 DESCRIPTION

The excitation limiter performs two functions. As a maximum excitation
limiter, it senses the field current output of the voltage regulator or exciter
and limits the field current to prevent overheating of the field. As a minimum
excitation limiter, it senses the leading volt ampere reactive output (VAR) of
the generator and increases the excitation as necessary to prevent loss of
synchronization and armature core overheating during parallel operation.

The excitation limiter has a circular characteristic that is compatable with
typical generator reactive capabilities as shown by Figure 1-1,

+1.0 T T
FIELD WINDING
LIMIT
o8 // HEAT
o RATED PF
z ] |_~ LAGGING
- O +0.8 I :
e N-ARMATURI WINDING
HEAT LIMIT
S < 404
: \
w
a
o 40.2
3
o (]
" /
w
> =0.2
. = 0.95 PF
o L-LEADING
z o =04
e =
2 -0 e
u ARMATURE CORE
HEAT LIMIT .
-0.8
-1.0

0 02 04 06 08 10 3.2 1.4
KILLOWATTS PER UNIT

Figure 1-1, Typical Generator Reactive Capability.

1-1

E Baslar Elactric



1.2 SPECIFICATIONS
1,2.1 Physical Specifications

a. Overall dimensions: 8.203" X 11.500" X 4.203"
(20.84 cm X 29.21 cm X 10.68 cm)

b. Weight: 50 1bs. (22.73 kg)

c. Storage temperature range: -65°C (-85°F) to
+85°C (+185°F)

d. Operating temperature range: -40°C (-40°F) to
+70°C (+158°F)

e. Vibration: ' Withstands 1.3 G's at 2 to
27 Hz; 0.036" double
amplitude at 27 to 52 Hz;
and 5 G's at 52 to 1000 Hz.

f. Shock: Withstands up to 15 G's

1.2.2 Electrical Specifications

a. Input voltage: 90-139, 180-264, 342-528,
540-660 Vac; 50 or 60 Hz.

b. Burden: 50 VA maximum,
C. Current transformer input: 2.5 to 5 amperes at full load rated
. 0.8 p.f.; 0.5 VA burden
d. Output: +8Vdc
e. Drift: Less than 5% of nominal per 50°C change.

1.3 APPLICATION

The excitation limiter can be used with following Basler voltage regulator,
and excitation systems: XR2001, XR2002, XR2G03, SR-A series, SR-E series, SR-H
series, KR-F series, SSE, and SER-CB. .

1-2
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SECTION 2.0

THEORY OF OPERATION
(Reter to Figure 2-1)

2.1 POWER SUPPLY

a. The limiter senses the generator voltage through transformer T2. This
transformer has taps for use with the following input voltages: 90-130 Vac,
180-264 Vac, 342-528 Vac, and 450-660 Vac.

b. A portion of the transformer output feeds the regulated power supply to
produce a +14 Vdc and a -14 Vdc output for operating the limiter circuitry.

c. Transformer T2 also provides reference signals to the VAR detector, the
watt detector, and power for the dc transducer (transformer T3).

2.2 VAR LIMITING CIRCUIT

a. Transformer Tl receives a 0-5 ampere signal from an external current
transformer (CT) that senses the generator output current. The output of
transformer Tl is passed to the VAR and watt detectors.

b. The VAR and watt detectors convert the ac inputs to dc outputs which
represent (by polarity and amplitude) the VAR and watt components of the
generator output current,

.

c. The output of the VAR detector passed through a tapped resistor network
(curve selector) to the VAR comparator. The VAR comparator makes a comparison
of the curve selector output with a d c reference voltage. If the leading VAR
component (generator current) is higher than the reference, the comparator
outputs a signal through the voltage regulator/exciter that will cause in
excitation increase and thus prevent operation outside the limit.

d. The VAR limiting action described in paragraph 2.2. a would produce a
limiting threshold (refer to Figure 1-1) that would be a horizontal line at the
-0.4 to -0.6 per unit level. To produce the output curve required, a watt
signal is passed through the forward watt amplifier (non-linear) to the VAR
comparator. To assure proper operation, a calibration circuit is provided to
set up the proper levels of operation for a wide range of input current levels.

2-1

E Baslar Elantsie



U |

Hoivinoay
JOVLTI0A
/43110X3

X

]

]
L

| AVI3Y ray ray
[ @ e NOILV1IOX3 + *
¥3ano
-~
17 CETULIR] v3INIL y3aNIL
aaaviaa [ _] yaxiy [ ASHIANI
| <
40193130 i1snray )
NOILVLIOX3 LW
U340 yaswn [ 4 ANVABNI
1sa Aviay LViSN [t—e
NOILYLIOX3
y3aNn €80 ¥o12313q |-t 1snrav
? uanL I unn /%r al—
40153130 IAILOV u311193Y o1
NOILYL1DX3
43aaNn )
HOLVH3INID
IONIU343Y
vsa
1INOHID
? NOILVHEITYD « AuLinoud
¥3L19X3 HO YA OL ¢ _ v
HOLVHVINOD
VA 04 *
UINAdNY
11VM ANddns
Isu3A3Y 4amod
U3IIdNY a3aLvInoay
1Nd1no
EIERP L 40193130
Livam 11Vm :
aQUYMUHOS
_ zL
40123138
Allyviod [ Y +
rav w _
HOLYUYIWNOD 40123738 40123130
HYVA € 3puns [ UVA l%r <
‘]_ wo L
39N3¥343Y

~ |

avol oL -u§

CL.C a1aid

HOLlVHINID

Excitation Limiter Block Diagram.

Figure 2-1.

2-2

Basler Electric

[

=



2.3 OUTPUT AMPLIFIER

The output amplifier produces either positive or negative signals to drive
the regulator or exciter. The polarity of this signal is determined by the
jumpering of a terminal strip.

2.4 OVER-EXCITATION LIMITING

a. Overexcitation limiting provides a fast acting limit of the field
current at a selected high level initially (allowing for motorstarting, fault
clearing, etc.) and for a set period of time after which the limit drops to a
lower level to prevent field overheating.

b. The dc output current of the exciter or regulator passes through the a
winding of the dc transducer (T3). The ac output of T3 is proportional to the
input. The output is rectified, adjusted and applied to the inverse timer.

c. The output of the inverse timer is passed to the fixed timer. If the
field current is above the threshold of the inverse timer and both the inverse
and fixed timer time out, the delayed limiter is actuated. This reduces the
current to the delayed threshold level.

2.5 RELAYS AND INDICATIONS

. & When the underexcitation portion is functioning, the underexcitation
detector will illuminate a green LED on the printed circuit board and energize
relay K1, whose form C contacts are connected td terminals 10, 11, and 12.

\J

b. When the overexcitation portion is functioning, the overexcitation
detector will illuminate a red LED on the printed circuit board. Relay K2 will
be energized and its form C contacts are connected to terminals 20, 21 and 22.

2-3
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"SECTION 3.0
CONTROLS AND INDICATORS

3.1 CONTROLS

For the controls and their functions, refer to Figure 3-1 and Table 3-1.

Table 3-1. Controls

Control , Function

Potentiometer R1 This potentiometer calibrates the
current signal.

Potentiometer R32 This potentiometer adjusts the
delayed limiter threshold current.

Potentiometer R33 This potentiometer adjusts the
instant limiter threshold current.

Potentiometer R36 This potentiometer adjusts the
inverse timer.

Potentiometer R40 This potentiometer adjusts the
fized timer.

3.2 INDICATORS

For the indicators and their functions, refer to Figure 3-1 and Table 3-2.



R32

R1

R40

R38

R33

93

Q

DS1

Figure 3-1. Controls & Indicators
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Table 3-2. Indicators

Indicator Function
. LED DS 1 I1luminates to indicate an under

excitation condition.

LED OS 2 Il1luminates to indicate an over
excitation condition.

LED DS 3 Il1luminates to indicate that the
active timer detector is activated.

LED DS 4 I1luminates to indicate that the

calibration circuit is calibrated.




SECTION 4.0
INSTALLATION AND CALIBRATION

4.1 MOUNTING

The ekcitation limiter should be mounted in a vertical position for maximum
convection cooling. Refer to Figure 4-1 for mounting holes and dimensions.

4.2 INTERCONNECTION

Connect the excitation limiter and other equipment in accordance with
either Figure 4-2, 4-3, or 4-4, as applicable.

4.3 PRELIMINARY SET-UP

a. Set potentiometer R1 fully clockwise.

b. Set potentiometer R32 fully clockwise.

c. Set' potentiometer R33 f‘ully clockwise.

d. Set potentiometer R3G fully counterclockwise.
« e. Set potentiometer R4l fully counterclockwise.

: f. Connect the curve se'lecti'ng Jumper from terminal 4 to terminal 1, 2, or
3 depending on the leading kVAR curve. (Refer to Figure 4-5).

g. Place the polarity fanning strip in either the A or B position
depending on the polarity required. (Refer to Table 4-1).

NOTE

If a runaway event occurs during the following test,

it is probably caused by a reversed polarity of the
A-B fanning strip, or reversed connections at terminals
L and C, 1 and 2, or El1 and E3.
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NOTE: NUMBERS IN PARENTHESIS ARE IN CENTIMETERS

Figure 4-1. OQOutline Drawing.
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k.

' Table 4-1. Fanning Strip Selection

A Position B Position
SBSRN SER-CB
SR-A SR-E
XR2001 SR-H
XR2002 SSE

XR2003 KR-F

Tag and disconnect the leads from terminals L and C.
Tie the leads together.

Start the generator and parallel to the bus in the normal manner.
Test for normal operation.

Rotate the voltage regulator/exciter voltage adjust rheostat to
increase voltage.

RESULT: Lagging kVAR should flow from the generator into the bus.

1.

Field current from F1 of the limiter or through the
primary of the external transducer should increase.

Rotate the voltage reguTator/exciter voltage adjust rheostat to
decrease voltage.

RESULT: Leading kVAR should flow from the generator into the bus;

field current from F1 of the limiter or through the primary
of the external transducer should decrease.

Check that the governor can.be adjusted to produce any amount of
kW between zero and rated.

If operation is normal, unparallel and then shutdown the generator.

Reconnect the wires to terminals L and C per the tagged identification.

4-7
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4.4 OVER-EXCITATION CALIBRATION
4.4.1 Delayed Current Limit Calibration

a. Start the generator and parallel to the bus.
b. Set the generator for 10% kW output.

C. Adjust the voltage adjust rheostat to obtain the level of field current
selected for the delayed threshold.

CAUTION

Be sure to monitor the entire system
continually to avoid overstress/overload.

d. Rotate potentiometer R32 clockwise until indicator DS3 illuminates.
Continue rotating until indicator DS2 lights and the field current begins to
decrease. :

4.4,2 Instant Current Limit Calibration

a. Be sure field current is at a normal level.

+ b. Set potentiometer R40 fully clockwise.

NOTE

Perform the following steps quickly before
the timing interval expires and the generator
overheats.

C. Rotate the voltage adjust rheostat to the value selected for instant
limiting.

d. Rotate potentiometer R33 counterclockwise until indicator DS2 i1lumina-
tes and the field current begins to decrease.

e. Reduce field current using the voltage adjust rheostat to normal.

4-8
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4.4.3 Final Timer Setting

a. If a fixed timer characteristic is desired, set potentiometer R36 coun-
terclockwise and then set potentiometer R40 to the desired time indicated on the
circuit board. Potentiometer R40 provides a selection of 0 to 60 seconds delay
when rotated in a clockwise direction.

b. If an inverse time characteristic is desired, set potentiometer R40
fully counterclockwise and potentiometer R36 clockwise for increasing time
delay.

4.5 UNDER-EXCITATION CALIBRATION

a. With the generator paralleled and the limiter calibratated for over
excitation, adjust the voltage adjust rheostat for a low level of kVAR flow.

b. Adjust the governor for rated kW.

c. Adjust potentiometer R1 counterclockwise until indicator DS4 Just
illuminates.

d. Adjust the governor for About 10% kW.

e. Rotate the voltage adjust rheostat in the direction of leading kVAR
output until indicator DS1 illuminates. Further movement of the voltage adjust
rheostat should produce no further increase of leading kVAR flow.

4-9
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SECTION 5.0
MAINTENANCE INSTRUCTIONS

5.1 PREVENTIVE MAINTENANCE

Periodic inspections of the excitation limiter should be made on a regular
basis to ensure that the unit is clean and free from accumulations of dust and
moisture. When inspecting the unit, check that all parts are securely mounted
and that all electrical connections are clean and secure.

5.2 CORRECTIVE MAINTENANCE
If a malfunction is detected in the system, use the troubleshooting table

in paragraph 5.3. Repair is limited to the replacement of those parts given in
Section 6.0,

5.3 TROUBLESHOOTING

The more common malfunctions and their appropriate repair procedures are
listed in Table 5-1,

Table 5-1. Troubleshooting Chart

* Symptom Probable Cause/Test Corrective Action
Limiter does not 1. No input voltage. 1. Repair wiring.
operate.
2. Defective circuitry. 2. Replame printed
circuit board.
Limiter does not 1. Incorrect wiring. 1. Check wiring per
operate properly. paragraph 4.2.
2. Limiter is out of 2. Recalibrate per
calibration. paragraphs 4-3

through 4.5.

5-1
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SECTION 6.0
REPLACEMENT PARTS

6.1 GENERAL

The following list (Table 6-1) describes the assemblies and components that
have maintenance significance. When ordering parts from Basler Electric, always
specify the description of the item, part number, and quantity.

Table 6-1. Replacement Parts List

Reference Basler Part Number Description
Designation
— 9 1747 01 001 Printed Circuit Board
6-1
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INTRODUCTTON

This manual (Publication Number 9 1096 00 994) is a special version of
Current Roost System, Model 377, Instruction Manual, Publication Numher
9 1N96 n0 990,

This version of the manual is the result of a special modification to the
CBS 377 Current Boost System to allow a 140-144 vdc output.

To convert the standard CBS 377 to CRS 377X, proceed as follows:

a. Remove VR1, a 15V zener diode from the printed circuit hoard
assembly,

b. 1Install new zener diode (P/N 07615) into the VR1 Yocation.

C. Re-identify unit as P/N 9 1096 00 104, CBS 377X. |

d. Remove CSA logo from unit.

e. Note on schematic (9 1096 N0 910) that VR1 is now 12V.

B Basier Electric
Highland, Blinois
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WARNING
TO PREVENT PERSONAL INJURY OR EQUIPMENT DAMAGE,

ONLY QUALIFIED TECHNICIANS/OPERATORS SHOULD INSTALL,
OPERATE OR SERVICE THIS DEVICE.

CAUT ION

'MEGGERS AND HIGH POTENTIAL TEST EQUIPMENT MUST NOT BE
USED. INCORRECT USE OF SUCH EQUIPMENT COULD DAMAGE
COMPONENTS CONTAINED IN THE CBS 344 AND CBS 377.

g Basier Electric
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SECTION 1.0
GENERAL INFORMATION
1.1 DESCRIPTION

The purpose of the Current Boost System is to assist KR4 and KR7
series voltage regulators during generator overload conditions such as motor
starting and to independently supply-the generator exciter field current
during generator short circuits. The CBS will permit 3-wire and 4-wire
generators to support sustained single phase and multiple phase line-to-line
faults. In addition, the CBS permits 4-wire generators to support phase A and
phase B line-to-neutral faults (excluding phase C line-to-neutral faults).

The CBS consists of a current boost module and a current transformer. An
operation point adjustment and LED incicator are mounted on the front of the
current boost module.

A special power current transformer is connected to two phases of
the generator to provide current for the CBS. This CT provides several turns
-ratios for tailoring the CBS to a variety of 3-wire generator systems. Refer
to paragraph 4.3 for a chart showing the range of (three phase) short circuit
Tine current/short circuit field current available using the CT, and the
appropriate turns-ratios.

The C8S is available in two models:

a) CBS 344 - for. KR4 series regulator
b), CBS 377 - for KR7 series regulator

The CT is available in two sizes (both have identical electrical
ratings and turns-ratios):

a) P/N BE 15486-001 - standard size (see Figure 4-2A)
b) P/N BE 16866-D01 - larger "window" (see Figure 4-2R)

1.2 SPECIFICATIONS
DC Output Power: (see Table 1-1)
AC Sensing Voltage: (see Tahle 1-1)
Table 1-1
NC OUTPUT POMER] AC SENSING VOLTAGE
DC DC Adjustment
Volts | Amps Range
MODEL (Max.)|(Max.) Burden
CBS 344 ]
(Used with| 90 vdc| 3.5A '70 - 131 Vac 10VA
KR4 Series
Regulator)
CBS 377 180 vdc| 5.0A 140 - 262 Vac| 10VA
(Used with
KR7 Series
Regulator)
1-1



Power Dissipation:

Dropout Ratio - CBS 344:
- CBS 377:

Storage Temperature
Range:

Operating Temperature
Range:

Shock:
Vibration:
Dimensions:
Weight:

CBS 344/CBS 377:

(CT) BE 15486-001:

(CT) BE 16866-001:

Less than 50 watts at continuous rating.

Dropout @ 5V above pickup point.
Dropout @ 10V above pickup point.

-85°F (-65°C) to +185°F (+85°C)
-40°F (-40°C) to +140°F (+60°C)
Withstand up to 15 G's in each of three mutually

perpendicular planes.

Withstand 5 to 26 Hz. @ 1.2 G"s; 26 to 52 Hz.
@ 0.036 double amplitude; 52 to 260 Hz @ 5.0 G's.

7.12 in. (180.97 mm) by 7.10 in. (180.34 mm) by
3,93 in. (99.99 mm)

4.5 1bs. (2.03kg) net

5.0 1bs. (2.27 kg) shipping

32.4 1bs. (14.t59%g) net

35.0 1bs. (15.9 kg) shipping
52.0 1bs. (23.%9g) net

53.0 1bs. (24.0 kg) shipping

1-2
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SECTION 2.0
THEORY OF OPERATION
2.1 CURRENT TRANSFORMER (CT)

- The current transformmer(s) selected for use with the CBS 344 or
CBS 377 system is placed in two phases of the generator output to provide a
source of both operating power and current boost for the current boost module.
See Figure 4-3A, Secondary coil taps are provided to select appropriate ampere
turns. Two electrically identical transformers are available: P/N

BE 15486-001 (standard, see Figure 4-2A) and P/N BE 16866-001 (larger cable
"window", see Figure 4-2B).

Due to conductor size or location, some generator systems cannot
provide more than one output line for one CT (windoew) - it then becomes
necessary to use two identical CTs, one for each phase, and each having the
same turns-ratio. See Figure 4-38.

2.2 CURRENT BOOST MODULE

The current boost module rectifies the ac fram the CT to provide dc
current boost for the generator exciter field. ODuring normal generator
operation, power from the generator output provides sufficient exciter field
power - the Current Boost System remains dormant and the OPERATION POINT
indicator is illuminated. At this time, the input CT is effectively shorted by
SCRs in the current boost module. .

If the generator output voltage drops below the operation point
selected on the OPERATION POINT adjustment (due to a short or during motor
starting) the current boost module detects the voltage drop, extinguishing the
OPERATION POINT indicator and removing the SCR "short" from the CT. The module
then provides full current boost to the generator exciter until the voltage
returns to a level just above the operation point, and illuminates the
OPERATION POINT indicator. Refer to sections 3.0 and 4.0 for proper use of the
OPERATION POINT adjustment.

A voltage limiting circuit prevents the output of the current boost
module from exceeding the specified nominal output voltage of 90 Vdc (CBS 344)
and 180 Vdc (CBS 377).

2-1
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GENERATOR CURRENT
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| TRANSFORMER
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Figure 2-1.
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INPUT
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CIRCUIT
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OPERATION
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Current Boost System CBS 344 and CBS 377
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SECTION 3.0

CONTROLS AND INDICATORS

Table 3-1 1ists and describes the operator's controls and indicators

of the Current Boost System.

Table 3-1 Controls and Indicators

Control
or
Indicator

Function or Indication

OPERATION POINT Adjustment

OPERATIUN POINT Indicator

This front panel-mounted screwdriver adjustment
on the current boost module establishes the lower
limit (pickup point) of generator output voltage
- if the sensed output voltage decreases below
this limit, current boost will occur, continuing
until the voltage increases to 5V (CBS 344) or
10V (CBS 377) above the 1imit (dropout point).

NOTE

Setting the OPERATION POINT adjustment too
close to the nominal generator output voltage
may cause oscillation of the output voltage.
If this occurs, rotate the adjustment CCW
until the oscillation stops.

This front panel-mounted LED on the current boost

.module is normally illuminated, extinguishing

during current boost, and illuminating again when
generator output voltage exceeds the setting of
the OPERATION POINT adjustment.

3-1
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SECTION 4.0

INSTALLATION
4.1 CONSTRUCTION

The Current

. boost ,
e?ectrica]

nodulj e consists o
conponents

f a fabricated
and 3 printed Circyi
ingle contro]

. As
interconnection, are Mounte

~2B for the configuratlon of the two available
ave ldentica) electrical character15t1cs ~ howeyer the CT
Shown figure 4.2 as a larger "Wi nd gy for accept1ng the generatgor
Cables)
7.100:.050
(180.340)(1.524)

"*\ 6.500 03¢
(165.100)(.762)

812 &

.03
(20.624)(.762)

7.125 *.030
(180.975)(.762)

2.012

L 3.250
(51.1045) (82.550)
Terming Block I Direciion o
6-32 Terminag Screws l Air Flow 3628
(92.075)
l ’i ’ Nole: Numbu: In Parenthegig Indicate
Mmetric dimensions (mimmeleu)

N VA

Figure 4-1, Outline Drawing -

Current Boost Module
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4 Slots .28) in, x
(7.137)

L4056 in.
(10.312)

5.000+ .125 in,
(127.000) (3.175)

B

~il

g 5.500 + .03) in.

(129.0007 (.787)

4,500 in. o]
(114.,300)

———— ]

3 Termincls with

5-40 Screws 7

= I\
o) O ;
- .29
J §~oo‘_[<7.5134)
HOOf 5.250 in.
.900 in \?o—rc T (133.35'0)
(22.860) L
{ 1.718 l
(43.837)
O ol”; o
P e ——— 7-500 il'\. —————e ]

205 Turns

285 Turns

e 4.B75 in_pd

{Schematic)

(123.825)

L
i

B

Figure 4-2A.

(190.500)

5.625 in, ——tem
(142.875)

(6.350)

be—— .250 in. {typ)
Flash Shield

Numbers in parentheses
indicote metric dimensions
{millimeters).

Outline Drawing - Current Transformer Pt no. BE 15486-001

4 Slots .281 x ,406 in.
(7.137) (10.312)

L=

! 4.250 * 125 ins

(107.950}(3.175)

I

11.250 in.

205 Turns

285 Turns

(Schematic)

——
(285.750) f=—4.750 in .= .
(120.45)
let—— 8.000 in, ——p=
(203.200) .250 in. (typ)
{6.350)
i~ N Flosh Shield
O
- - :\ - .256
‘ \_LBeL] ¥ (7.518)
el 6.75in.
1.500 in. === A (171.45) Numbers in porentheses
(32.100) 3] _r indicate metric dimensions
- 2 .157 {millimeters)
} b’ '(5 (55.54?W
S 13.25 in, e et 5.250 i, —e=i
(336.550) (135.350)
3 Terminals with

Figure 4-2B.

5-40 Screws
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4.2 INSTALLATION PROCEDURES

4,2.1 "Mounting

The current boost module is convection cooled and should not be
mounted near heat generating equipment nor inside totally enclosed switchgear
where the temperature rise could exceed its operating limit. Vertical mounting
is recanmended to obtain optimum convection cooling.

4.2.2 Interconnections

External connections to the current boost module are made at the
front of the unit.

4,2.2.1 Current Transformer

A typical external connection utilizing a single CT is shown in
Figure 4-3A,

Two current transformers are recommended for generators rated above
600 volts or when their use simplifies wrapping the primary turns. Figure 4-3B
shows a typical external connection for those situations requiring two CTs.

NOTE

For selection of the CT turns
-ratio refer to paragraph 4.3.

Figures 4-3A and 4-3B show how the output leads of the generator
pass through the window of the CT(s). NOTE THAT THE LEADS OF TWO PHASES PASS
THROUGH THE WINDOW IN OPPOSITE DIRECTIONS.

With this configuration, energy is supplied to the CT to activiate the module
during the following fault conditions:

Symmetrical Three Phase Short (Phase A to Phase B to Phase C)
Phase A to Phase B Short
Phase A to Phase C Short
Phase B to Phase C Short
Phase A to Neutral Short
Phase B to Neutral Short

D QOO TN
e e o e

If the generator has a neutral temminal, energy will be supplied to the CT
during conditions e and f, but not for a phase C to Neutral short. 1In this
Case, if the voltage regulator is powered by phase A and phase B, the regulator
may continue to supply power to the exciter field.

4,2,2.2 Exciter Field Current Boost Qutput Circuit (Terminals P and N).
Disconnect generator temninal F+ from the regulator F+ terminal.
Reconnect generator terminal F+ to terminal P on the current boost module.

Connect a new lead from terminal N on the current boost module to the F+
terminal on the voltage regulator.

4-3
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4.2.2.3 Current Input Circuit (Temminals 1 and 2)

: Connect temninals 1 and 2 to the CT secondary terminals. Refer to
paragraph 4,3 for the correct turns-ratio for the CT.

4.2.2.4 Sensing Circuit (Terminals 3 and 4)

Generator voltage is applied between terminals 3 and 4 of the
current boost module. The range of input voltage should not exceed 90 to 139
Vac for the CBS 344 Current Boost System or 180 to 277 Vac for the CBS 377

Current Boost System. If the appropriate input voltage is not available, a
power isolation transformer should be installed as shown in Figure 4-3.

4.3 SELECTION OF CT TURNS-RATIO

4,3.1 SeTection Procedure

Two phases of the generator output are applied to the CT. The
following procedure is used to calculate the number of CT primary turns
(generator output lines, wound through the CT window by the installer) for each
phase, and secondary turns (Figure 4-2, terminals 1, 2, 3).

If dual CTs are used (for example, safety requirements will not
allow generators with output voltage greater than 600V to pass two output
cables through the "window" of the CT), two identical CTs are required, and
identical turns-ratios applied.

Step 1. Calculate the exciter field current during a generator
short circdit:

IField =§
where,
Irje1q = Exciter Field Current at Short Circuit
R = Exciter Field Resistance
E = CBS Field Forcing Voltage=*

* 80 vdc Forcing Voltage for CBS 344
180 Vdc Forcing Voltage for CBS 377

4-4
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Step 2.

Step 3A.

From short circuit saturation data (plot of exciter field
current versus line amps with the output of the generator
short circuited), available from the generator
manufacturer, detemine the generator three phase line
Current during a short circuit that would result from the
exciter field current calculated in Step 1.

If (for your generator system) Then
This results in excessive Proceed to step 3A
generator line current.

This results in acceptable Proceed to step 3B

_generator line current.

Determine the desired acceptable generator three phase
line current at short circuit (typically 250 - 300%
nominal). In Table 4-1 column 1, Tocate the value
closest to this value.

Using short circuit saturation data (plot of exciter field
current versus line amps with the output of the generator
short circuited) from the generator manufacturer,
detemine the exciter field current at short circuit
required to generate the acceptable generator line
current*, In table 4-1 column 2, Tocate the current value
closest to this value.

* To obtain this reduced current, place a current
limiting resistor in series with the exciter field
- the value of this resistance is calculated as
follows:

Rg = E - Re

Tz
where, Rg = value of series field resistance to be

added (ohms). (This resistance must not
be so great as to restrict nommal
forcing).

E = exciter field forcing voltage (from
step 1).

[o = field current required to produce
acceptable generator line current at
short circuit,

Rf = exciter field resistance.

Proceed to step 4.

In Table 4-1 column 1, locate the value of generator three
phase line current at short circuit, closest to the value
detemined in step 2.

4-5
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Table 4-1 - Turns-Ratio Selection (1)

~ COLUMN COLUMN
1 2

3 Phase Exciter Field Current at Short Circuit (Amperes)

Line - KR4 and KR7 Series Voltage Regulators

Current

At Short

Circuit

(Amperes) % | 2.8 %4//15 | 3.54 4.0%* 4.45% | 5.0%

% 7
7 7

141 % % 5:205 6:205
158 3:205 4:205 5:205
178 . 4:205 5:205
200 % 3:205 3:205 4:205
225 3:205 4:205
253 . 2:205 3:205 3:205
283 ; . . 3:205 3:205
318 2:285 2:205 3:205
357 % 2:205 3:205
401 2:285 2:285 2:205
450 g / 2:285 2:205
505 1:205 2:285 2:285
567 % | 7 2:285 2:285
636 1:285 | 7 1:205 2:285 '
714 - 44 1:205 2:285
801 | 1:285 // 1:285 1:205
900 - . 1:285 1:205
1010 1:285 1:285

1134 2 1:285 1:285
1273 % 1:285 1:285

1428 / : 1:285 1:285
1603 7 1:490 1:285

o808 1:490 1:285
2020 j % ez 1:490 .
1'1'/ % 43 M

/AZ%%///// 1:490 | ———_ 1:490

2857 : 1:490 | ——— 1:490
3207 1:490 1:490 | ———
3600 T~ 1:490 1:490
4040 : — 1:490

4536 \%

NOTE:

(1) First number - primary (generator cable) turns. Second
number - secondary turns. If dual CTs are used, each CT receives the
indicated primary turns from only one phase of the generator, and each
CT is connected using the indicated secondary turns.
* KR7F only
** Only one phase connected to CT.
t Example (Paragraph 4.3.2) Step 3A

tt Example (Paragraph 4.3.2) Step432

E Basler Electric
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4.3.2

b.

Step 5.

In table 4-1 column 2, locate the value of exciter field
current at short circuit, closest to the value determined
in step 1.

Proceed to step 4.

Find the turns-ratio at the point of intersection of the
values found in step 3A or 3B - if there is not a ratio at
this point, use the ratio directly above the intersection.

The first numeral of the turns-ratio indicates the number
of turns of each generator line that passes through the CT
window. The second numeral indicates the number of
secondary turns to be used. See Figure 4-2 for appropriate
CT terminals for secondary turns.

NOTE

Increased CT power will result if a smaller
turns-ratio is selected (CT primary turns are
increased or CT secondary turns are decreased).

Verify that the CT "window" size is sufficient for the
generator conductor, as follows. Multiply the first
numeral of the turns-ratio by the number of conductors in
each phase, then by the number of phases (2). Multiply
this product by the diameter of the conductor to find the
required minimum size of the CT window. The “window" of
the CT specified for your CBS (Figure 4-2A or 4-28) should
exceed this minimum. Figqures 4-2A and 4-2B also show the
appropriate CT terminals for secondary turns.

NOTE

If dual CTs are used, each CT receives the
indicated primary turns from only one phase
of the generator and each CT is connected
using the indicated secondary turns.

Example of CT Turns-Ratio Selection

This example shows the resulting turns-ratio of paragraph 4.3.1,
Selection Procedure, for both excessive and acceptable generator
short circuit current.

(Step 1) Determine the exciter field current that will be provided

by a Basler KR4F voltage regulator during short circuit:

Ir = E = 90 vdc = 3.0A
R 30 ohms

where, Ig = Field current
E = Table 1-1, CBS 344/KR4 max. dc volts
R = Exciter field resistance

4-7
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(Step 2)

(Step 3A)

(Step 4)

From generator manufacturer data, you determine that the
exciter field current of 3,0A from the KR4F voltage
regulator would result in a short circuit line current of
2258A.

If (for your aenerator system) Then
This results in excessive Proceed to step 3A

generator line current.

This results in acceptable Proceed tc step 3B
generator line current,

(You determine that 1800A would constitute an acceptable
generator line current at short circuit).

From generator manufacturer data, you determine that an
exciter field current of 2.5A is required for the
generator system to deliver an acceptable 1800A at short
circuit.

Determine the necessary resistance %4m be added to the
exciter field to achieve the 2.5A exciter field current.

Ps =L - Ry
T
= 90 Vdc - 30 ohms
2.5A
36 - 30 ohms
6 ohms

NOTE

The series resistance must not be so great as to
restrict nomal forcing.

In table 4-1, column 1, the value of “1800A" corresponds
with the required value of 1800A. Draw a horizontal line
from this point across the chart.,

In table 4-1, column 2, the value of Z.5A corresponds
with the required value of 2,5A (from step 3A). Draw a
vertical line from this psint down the chart.

Fron table 4-1, the intersection of the two lines from
step 3A is the turns-ratio, 1:490:

1 turn on primary (dons by installer)
490 turns on secondary (temminals 1 and 3, Figure 4-2)

4-8
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>tep 5)

(Step 3B)

(Step 4)

(Step 5)

The first numeral of the turns-ratio (1), the number of
conductors per phase (2) and the number of phases (2)
multiplied together results in: 4 conductors (through the
CT window). Fram generator manufacturer data, 0.7 in. is
the conductor diameter; therefore, for 4 conductors the CT
window must be at least 0.7 in. X 2.8 in. Basler CT P/N
BE 15486-001 (Figure 4-2A) ) is 0.9 in. X 4.5 in. and
meets the requirement.

NOTE

This ends the EXAMPLE for
excessive line current,

In table 4-1, column 1, the closest value to 2258A (from
step 2) is "2267A". Draw a horizontal line from this
point across the chart.

In table 4-1, column 2, the closest value to 3.0A (from
step 1) is "3.15A". Draw a vertical line from this point
down the chart.

From table 4-1, the intersection of the two lines from
step 3B is the turns-ratio, 1:490:

1 turn on primary (done by installer)
490 turns on secondary (terminals 1 and 3, Figure 4-2)

The first numeral of the turns-ratio (1), the number of
conductors per phase (2) and the number of phases (2)
multiplied together, results in: 4 conductors (through the
CT window). Fram generator manufacturer data, 0.7 in. is
the conductor diameter; therefore, for 4 conductors the CT
window must be at least 0.7 in. X 2.8 in. Basloer CT P/N
BE 15486-001 (Figure 4-2A) is 0.9 in. X 4.5 in. and meets
the requirement.
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SECTION 5.0
OPERATIONAL TEST

5.1 GE NERAL
CAUTION

MEGGERS AND HIGH POTENTIAL TEST EQUIPMENT MUST NOT
BE USED. INCORRECT USE OF SUCH EQUIPHMENT COULD
DAMAGE THE SEMICONDUCTORS CONTAINED IN THE UNIT.

The procedures in this section are suggested for verifying proper
installation, for adjusting and testing the operation point of the current
Boost System, and for verifying boost current power.

The following procedures are performed with the unit installed in
the generator system per section 4.0.

5.2 INSTALLATION INTERCONNECTION VERIFICATION

5.2.1 Pre]iminarz

a. Ensure the prime mover is off.

b. Ensure Current Boost System CBS 344 or CBS 377 is connected
per Section 4.0.

C. Install a 1CA ammeter in the line leading to terminal 1 of the
current boost module.

C. Set the OPERATION POINT adjustment CCW.

5.2.2 Test

a. With the generator at no-load, start the prime mover and bring
up to rated speed.

RESULT: The CBS 344 or 377 QOPERATION POINT indicator is
illuminated.

b. Apply a load to the generator.

C. The measured input current (Im) on the current boost module
terminal 1 ammeter should be approximately equal to the
calculated value of current at teminal 1 (Ig), which is based
on a known value for generator line current and on the CT turns
-ratio from table 4-1, as follows:

IM=IC

where, Iy
Ie*

the measured input current at terminal 1
the calculated input current at terminal 1

*Ie = I x 1.73 x P:§S

where, I
P:S

generator line current
(primany:secondary) CT turns-ratio selected
fron table 1-2.

5-1
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If Iy # Ig, check CT polarity, recheck generator data used for CT
turns ratio selection, and check interconnection wiring.

5.3 OPERATIONAL TEST PROCEDURE

5.3.1 Preliminarz

a. Ensure the prime mover is off.

b. Ensure Current Boost Sy$tem CBS 344 or CBS 377 is connected
per Section 4,0,

c. Set the OPERATION POINT adjustment CCW.

5.3.2 Test

a. With the generator at no-load, start the prime mover and bring
up to rated speed.

RESULT: The CBS 344 or 377 QPERATION PQOINT indicator is
illuminated.

b. Reduce the generator voltage to the desired operation point for
current boost.

NOTE

Setting the OPERATION POINT adjustment too
close to-the nominal generator output
voltage may cause oscillation of the
output voltage. If this occurs, rotate
the adjustment CCW until the oscillation
stops.

c. To establish the pickup point for current boost operation,
adjust the OPERATION POINT adjustment CW until the QPERATION
POINT indicator extinguishes.

RESULT: Current boost operation occurs.

d. Return the generator voltage to nominal.

RESULT: The OPERATION POINT indicator illuminates and
current boost ceases at a dropout point 5V
(CBS-344) or 10V (CBS-377) above the pickup
point.

NOTE
The CBS 344 or CBS 377 is now set

to provide current boost at the
selected operation point.

5-2
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5.4 CURRENT BOOST POWER VERIFICATON
" To verify that the Current Boost System will provide the specified

boost current during shorting of the generator output, refer to the generator
manufacturer's recommended procedures for generator testing under short

circuit conditions.

5-3
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SECTION 6.0
SPARE PARTS
6.1 GE NERAL
The following 1ist describes the components that have maintenance
significance. When ordering parts from Basler Electric, always specify the

description of the item, part number and quantity.

Table 5-1. Replacement Parts

Reference
Designation Basler Part Number Description
Cl 04870 Capacitor
C2 10908 Capacitor
CR1, CR2 02677 Diode
CR3, CR4 06721 Diode
CR13 08590 LED
R13 11438 Resistor
SCR1, SCRZ 06899 SCR
- 9 1096 02 100* Circuit Board Assembly
- 9 1096 02 101** Circuit Board Assembly
- BE 15486-001 Current Transformer
- BE 16866-001 Current Transformer

* Used with CBS 377
** Used with CBS 344

6-1
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INSTRUCTION
MANUAL

Basler Electric
® Highland, “Iinois UNDERFREQUENCY OVERVOLTAGE

MODULE
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WARNING

TO PREVENT PERSONAL INJURY OR EQUIPMENT DAMAGE
ONLY QUALIFIED TECHNICIANS/OPERATORS SHOULD
INSTALL AND OPERATE THIS DEVICE.

CAUT ION
MEGGERS AND HIGH POTENTIAL TEST EQUIPMENT SHOULD

NOT BE USED. INCORRECT USE OF SUCH EQUIPMENT
COULD DAMAGE COMPONENTS CONTAINED IN THE MODULE.
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SECTION 1.0
GENERAL INFORMATION

1.1 PURPOSE

The purpose of this unit is to reduce the generator terminal
voltage in the event of a 4 to 7 hertz generator frequency reduction. This
unit is available with a shunt trip breaker which removes the input power to
the automatic regulator when the generator's terminal voltage exceeds a preset
level.

1.2 SPECIF ICATIONS
MO DEL PART FINPUT FREQUENCY APPLICABLE
NUMBER NUMBER (Vac) (Hz) REGULATORS
UFOV 250A |9 1051 00 106| 120, 208, 50 SR4A, SR8A
240, 416, SR32A, SRAF,
480, 600 SRSF, SR32H,
SR63H, SR125H,
UFOV 260A |9 1051 00 105 120, 208, 60 SR250H
240, 416,
480, 600

NOTE: #These units are all factory connected for 120 Vac input, unless
otherwise specified.

Underfrequency Threshold: 4-7 Hz below nominal
Underfrequency Operational Parameter: See figure 1-1
Overvoltage Adjust Limits: 125 - 150% of nominal

Circuit Breaker Contact Rating: P/N 05390, 50 Amp @ 480 Vac
P/N 05391, 50 Amp @ 250 Vac

Vibration Withstands 1.3 G's from 5 to
27 Hz, 0.036" displacement, from
27 to 52 Hz and 5 G's from 52 to

500 Hz.
Shock 15 G's in any plane
Ambient Operating Temperature -55° to +70°C (-67° to +158°F)
Mounting Designed for back-of-panel

switchgear mounting.

Finish Dark brown, lusterless,
textured baked enamel.

Weight 10 1bs. net
12 1bs. shipping
1
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SECTION 2.0
PRINCIPLES OF OPERATION

2.1 UNDERFREQUENCY CIRCUIT

If the generator frequency decreases approximately 4 to 7 Hz
below nominal, the underfrequency circuit assumes control of the regulator and
reduces generator output voltage.

100 ¥ v 2

78 7% TS M=

90X

G4 s G3 Xz

70%

60X

50%]|

40%

GENERATOR OUTPUT VOLTAGE (Percent of Nominal )

30x
25 30 as 40 45 50 55 60
GENERATOR FREQUENCY
(Hz)

Figure 1-1 Underfrequency Operational Parameters

The graph indicates the percentage of generator output voltage
obtained for a specific reduction in frequency. As an example, if a 60 Hz
generator is operating at 50 Hz, generator output voltage will be between 82%
and 95% of nominal. The “"spread" in the envelope (shaded area) is a function
of operational temperature and nomal tolerance in components.

*Data applies to Part Numbers 9 1051 00 105 (UFOV 260A) and 9
1051 00 106 (UFOV 250A). Similar units of earlier design (Part number 9 0400
00 100 and 9 0400 00 104), were also identified with Model Numbers UFQOV
260/250. Those units have an underfrequency operational threshold of 10 Hz
below nominal. For further information, contact the factory.

Once the speed of the generator is slow enough for the
underfrequency circuit to function, a definite speed-voltage relationship will
be present. In general, the voltage will drop at a slightly faster rate than
the speed. For example, at 50% generator speed the generator output voltage
will be less than 50%. The same relationship exists when the generator speed
is increased (provided the field flashing relay in the regulator is
energized). It should be noted that the field flashing relay overrides the
function of the underspeed circuit on initial build-ups. For extended Tow
speed operation, care must be taken to insure that the field flashing relay
has been energized and the underfrequency circuit is in control of the

generator output,
2
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NUMBER NUMBER (vac) (Hz) REGULATORS
UFOV 250A |9 1051 00 106f 120, 208, 50 SR4A, SR8A
240, 416, SR32A, SR4F,
480, 600 SR8F, SR32H,
SR63H, SR125H,
UFOV 260A |9 1051 00 105f 120, 208, 60 SR250H
240, 416,
480, 600

NOTE: #These units are all factory connected for 120 Vac input, unless
otherwise specified.

Underfrequency Threshold: 4-7 Hz below nominal
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SECTION 2.0
PRINCIPLES OF OPERATION

2.1 UNDERFREQUENCY CIRCUIT

If the generator frequency decreases approximately 4 to 7 Hz
below nominal, the underfrequency circuit assumes control of the regulator and
reduces generator output voltage.
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Figure 1-1 Underfrequency Operational Parameters

The graph indicates the percentage of generator output voltage
obtained for a specific reduction in frequency. As an example, if a 60 Hz
generator is operating at 50 Hz, generator output voltage will be between 82%
and 95% of nominal. The "spread" in the envelope (shaded area) is a function
of operational temperature and nomal tolerance in components.

*Data applies to Part Numbers 9 1051 00 105 (UFOV 260A) and 9
1051 00 106 (UFOV 250A). Similar units of earlier design (Part number 9 0400
00 100 and 9 0400 00 104), were also identified with Model Numbers UFQV
260/250. Those units have an underfrequency operational threshold of 10 Hz
below nominal. For further information, contact the factory.

Once the speed of the generator is slow enough for the
underfrequency circuit to function, a definite speed-voltage relationship will
be present. In general, the voltage will drop at a slightly faster rate than
the speed. For example, at 50% generator speed the generator output voltage
will be less than 50%. The same relationship exists when the generator speed
is increased (provided the field flashing relay in the regulator is
energized). It should be noted that the field flashing relay overrides the
function of the underspeed circuit on initial build-ups. For extended low
speed operation, care must be taken to insure that the field flashing relay
has been energized and the underfrequency circuit is in control of the

generator output. .
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2.2 OVERVOLTAGE CIRCUIT

This circuit prevents sustained high voltage excursions on the
generator-regulator system. During overvoltage excursions exceeding the
setting of this circuit, the regulator's input power is interrupted by the
circuit breaker. The circuit breaker is manually reset. If the overvoltage
circuit breaker repeatedly trips on load rejection, the overvoltage trip is
adjusted too low for the system requirements.

2.3 Overvoltage Signal (Temminals C and D)

The tripping point for the breaker is preset at the factory at
130% of nominal generator voltage. If the overvoltage circuit is tripped at
any time, the reason for the overvoltage should be detemmined before the
breaker is reset. Continued trip during load rejection may indicate that the
unit is tripped on the peak of the load rejection transient.

The overvoltage trip is adjustable from approximately 125% to
150% generator voltage. The unit should be set high enough to pass nommal
voltage transients. Circuit breaker P/N 05391 must be used if teminal A-is
used on the SR-A series of regulators or if teminal FO is used on the SR-F or
SR-H regulators.

SECTION 3.0
INSTALLATION AND OPERATION

3.1 GE NERAL

These units can be mounted in any position without affecting
their operating characteristics.

CAUTION

WHEN AN SBO (EXCITATION SUPPORT SYSTEM) IS USED,
THE UFOV SENSING INPUT MUST BE TAKEN FROM THE
SBO INPUT RATHER THAN THE REGULATOR POWER INPUT
TO PROVIDE OVERVOLTAGE LIMITING. THE UFOV
MODULE IS FACTORY CONNECTED FOR 120 VAC INPUT.
IF OTHER VOLTAGES ARE REQUIRED, THE UNIT MUST BE
MODIFIED PER PARAGRAPH 3.2.2

3.2 INTERCONNECTION

3.2.1 General

The unit is connected to the regulating system as shown in
figures 5-3, 5-4. A check should be made before system operation is
attempted.

3.2.2 Input Power (Terminals 1 and 2)

These modules have an internal transformer provided with taps for
input voltages of 120, 208, 240, 416, 480 or 600 Vac. bkhen shipped, the units
are factory connected for 120V input (unless otherwise specified). To operate

3
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the unit on any of the other input voltages, remove the wire from its existing
tap and connect it to the voltage tap desired. For operation on generators
with voltages over 600 Vac, a potential transformer must be used. (See
applicable Voltage Regulator Instruction Manual, or contact Basler Electric
for further information).

3.2.3 Interconnection With an EMI Filter Pack

3.2.3.1 When the UFOV 250A/260A is used in conjunction with the EMI

filter pack, the UFOV module termminal N must be connected directly to teminal
F+ of the voltage regulator. Refer to figure 3-1.

3.2.3.2 EMI 248, 269 Filter Pack. Connect a 14 gauge wire from terminal
N of the UFOV module and feed this wire through the grid (above the temminal
strip) of the filter pack and connect it to temminal F+ of the voltage
regulator. Insure that this connection is not grounded. Secure the
connection and install the cover.

3.2.3.3 EMI 204, 206, 208, 209. The connection is similar to the
previous procedure. In this case, the 14 gauge wire should be fed through the
terminal strip of the filter pack, follow the existing wire harness and
connect the wire to the F+ termminal of the voltage regulator. Insure that
this connection is not grounded. The use of plastic tie-wraps is recommended.
Secure the connection and install the cover,

CAUTION

This information is provided to alert users to the fact that UFOV 250A, Part
Number 9 1051 00 106 and UFOV 260A, Part Number 9 1051 00 105, ARE
INTERCONNECTED DIFFERENTLY than model UFOV 250, Part Number 90 40000 104 and
UFOV 260, Part Number 90 40000 100, previously supplied. Portions of the
interconnection diagrams are shown below to indicate the area in which wiring
changes occur. REFER TO THE RESPECTIVE INSTRUCTION MANUALS FOR COMPLETE

| INTERCONNECTION DETAILS,

Table of Corresponding Terminals

UFOV 250A (P/N 9 1051 00 106

UFOV 260A (P/N 91051 0010s) 1 2 P C D N
UFOV 250 (P/N 90 40000 104)

UFOV 260 (P/N 90 40000 100) 1 2 3 & 6+

*Note that of the two connections previously made at teminal 6 see figure
3-1, only one of them (terminal D of the breaker) is connected to teminal “0*

of the UFOV 250A/260A. The second connection is made to a new temminal “N“,

UFOV 250/280 UFOV 250A/280A
P/N 90 40000... P/N 9105100 ...
1 2 3 4 [} 1 2 P c D N
TO SUPPLY OR ‘_] TO SUPPLY OR <_J
SENSING — 1 SENSING ¢
VOLTAGE VOLTAGE
TO VOLTAGE REGULATOR © TO VOLTAGE REGULATOR ©
7O0NMSR~-A — 7ONSR-A 2-_
REGULATORS BREAKER REGULATORS BREAKER
SONSR=-H ano SR~F 50NSR-H AND SR-F
REGULATORS (D) REGULATORS (©)
TO VOLTAGE REGULATOR TO VOLTAGE REGULATOR
F+ 0N SR-A REGULATORS —— — ]

F+ ON SR-A REGULATORS
80N SR~H AND SR-F REGULATORS

60N SR=H ANO SR-F REGULATORS

Figure 3-1
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4,1 General

SECTION 4.0
TROUBLESHOOTING

Some possible malfunctions that could occur and the appropriate

repair procedures are listed in Table 4-1,

TABLE 4-1 TROUBLESHOOTING CHART

SYMPTOM

PROBABLE CAUSE

SOLUTION

Underfrequency circuit
affects generator
voltage output at
normal speeds.

Module Faulty

Remove and replace.

Incorrect voltage applied
to the underfrequency
circuit.

Correct Voltage.

Wrong module used on
50 Hz generator.

See paragraph 1.2

Underfrequency circuit
fails to reduce gener-
ator voltage as
frequency is reduced.

Frequency not low enough.
Underfrequency threshold is
4-7 Hz below nominal.

Correct Frequency.

Incorrect voltage applied to
unit. Check voltage at
terminals 1 and 2.

Correct voltage.

Wrong model module.

See Paragraph 1.2.

Module Faulty.

Remove and replace.

Unit improperly connected.

See interconnection
diagrams.

Units fail to open
circuit breaker
during overvoltage
conditions.

Faulty wiring.

Check wiring.

Module Faulty.

Remove and replace.

Improperly adjusted.

Adjust.

Circuit breaker coil
defective.

Remove and replace.

5
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SECTION 5.0
DRAWINGS

5.1 GE NERAL

The following drawings are included to facilitate installation,
operation and maintenance.

Figure 5-1 OQutline Drawing - UFOV 250A/260A
Figure 5-2 Qutline Drawing - Circuit Breakers
Figure 5-3 Interconnection: UFOV-SR4A, SR8A and SR32A

Voltage Regulators.

Figure 5-4 Interconnection: UFOV-SR32H, SR63H, SR125H,
SR250H4, SRAF and SRS8F.

Figure 5-5 Interconnection: UFQV-EMI Filter Pack
SECTION 6.0
REPLACEMENT PARTS
6.1 GE NERAL
Table 6-1 Lists components that have maintenance significance.
When ordering parts from Basler Electric always specify the description of the

item, part number and quantity.

TABLE 6-1
REPLACEMENT PARTS

REFERENCE BASLER
DESCRIPTION DESIGNATION PART NUMBER
Power Transfomer Tl BE 14101 002
Choke L1 BE 13693 002
Choke L2 BE 08794 010
Circuit Board (UFOV 260A) --- 9 1051 01 100
Circuit Board (UFOV 250A) --- 9 1051 01 101
6
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Voltage Regulator
Terminal Strip A
UFOV
@| 250/260A ®
Module : \\
4
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° [o]

EMI Filter Pack 248/269
INTERCONNECTION: UFOV =~ EMI Filter Pack 248/249

Voltage Regulator

Terminal Strip L2 ® Bl _ ®
\ _
UFOV
o | 250/260A ® N A
Module l
® I |e
l ooo
® e Lﬁ 9)

|||2|C|D|N|P| T T I% E—1
| =
o HHHHHH ®

EMI Filter Pack 204, 206, 208, 209
INTERCONNECTION: UFOV - EMI Filter Pack 204, 206, 208, 209

NOTE:
Voltage Regulator SR4A, SRBA, SREA or SRPA
Voltage Regulator SR4, SR6, SRB and SR9

3 EMI Filter Packs shown with cover removed

Figure 5-5 INTERCONNECTION: UFOV - EMI Filter Pack
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209, E-Frame
Master
Drawings and
Terminal

Styles

Terminal Style

209 E-Frame circuit breakers may be
specified with either screw terminals,
stud or solderless connectors.

A choice of front or back connected
terminal styles is available. The back
connected terminal style is available
with stud terminals only. Front termi-
nal style is available with either screw
terminals or solderless connectors.

Width Dimensions \

Width dimensions are as follows:
1 pole 1.026 {26.06] =010

2.
{60

Front Connected Terminal Style (Back Mounted)

O
23 122;

(o

p——— 2

=70 -
1 78] ‘ 166

]
| ]

| }
NI

O

o2 072 MAX
fs263

$62
‘t‘za["
| 1l

—— 22 Q
’ bo — (25 i
! B9 [Ifne] (s og]

\E]

7]
e —
PO

%0
sy

1378

2 pole
3 pole
4 pole
5 pole
6 pole

2.072 [52.63] Max
3.108 [78.94] Max

4.144 [105.26] Max
5.180 [131.57] Max
6.216 [157.89] Max

[esy

©
e

jusfid

6-32 MTG. INSERT

Barriers for back connected termi-
nal styles are supplied on multi-pole
units only. Line and load connections
may be made to either terminal, and
terminals will be identified as shown.

Refer to Sixth Decision Table on

.:soEc o% MIN. SCREW DEPTH
310 (7 87] Max.SCREW DEPTH
(4 PLACES)

M3 iSO THD. CPTIONAL

Back Connected Terminal Style (Front Mounted)

1 B -’
22 _} L- 1026_.1'\\\

=59 2508
MTG SLOT CLESRANCE=
FOR 8-32 SCALW

(4 PLACES!

! 2 072 MAT —o — - ESSQ)
page 97 for front connected terminal B2ey l[” L) 307 3%
H H 1026 o= - R 3953 -
information. ™~ Beog | éz’j [626 o 1 L
; 1
r— — '
. | - | leo o 01
f—o— —0 | I - EE?"
ol ¢ 2156
[5257: 2 2507 berd 5125
: [51-5'.33] / | i6301d
. Al . U I 1
AR T
13 1125\
[u?a] fee g 3550
’P 1 [sor7)
Hyu- ars
ﬂ —l 20 s%)
[®) —--% (REF
o 00 f"o°s] I
19
11
6-32 MTG INSERT i
160 (4 06 MiN SCREW DEPTHM '
310 {7 87 MAX SCREW CEPTH
{4 PLACES!
M3 ISO THD OPTIONAL
TOLERANCE = . DUMENSIONS IN BRACKETS | | ARE MILLIMETERS

015 [.38] UNLESS NOTED
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1 E SAYNOR ELECTRONICS LIMITED

EHMITE corrib® e resistors

Dividehm®
» Adjustable

TiIhuenaastiai
AR

THRU-BOLT MOUNTING BRACKETS FOR CORRIBS
fnc! "g, mics, and lock

2 boit;
washers; suts. Diagram below.

K Wo. of Resistors | Cataiog No.
P
High current, low resistance, heavy duty “%:,%%“gi;é%%ﬁ?ﬂhgm : s}%,‘;‘,&
units used in motor starting, dynamic ¢, gyse114~ Fixed or Adiustable EIVIDOHM) Iy X
braking, etc. “Corrib” type units employ  Avs. Weight (Fixed) .61 Ib.; (Dividohm) .64 ib. l}'}‘ of " ""]
. . TR % ‘-t
;h it;orirsugsated ribbon of resl.stance alloy. # Indicates 15.00 per line minimum order charge _Ei:,:_-:;&,‘,.,,',:e.‘?f’ 2
pace-wound edge-wise around a Fixed Adj. sl =
ceramic tube, Vitreous enamel is fused 13 | %9 | %% | *eas Jeoze | V1338 :_ 5l
around the alloy ribbon to lock the turns 20 | 523 | 802 | 1000 | 3. | 128 E’»?"‘.Pr!‘??ﬁ'\:,-f::“'§ b
securely in place. Heawy lug terminals. 0T B0 | 337 | %0 | 33 PR IR T
Resistance tolerance is =10%. AR AR B rrrrrrersss 3 on
Available in fixed or Dividohm® adjust- &3 | 218 | 2509 | 740 | 7508 | w70 LT
able types. Dividohm® type is similar to 10 | 173 | 2811 | 740 | sy | o3 .
fixed and includes one adjustable lug. Rat- 1 137 Erdt ;.:3 N ] '
ing of Fixed or Dividohm®stock units—300 39 | 132 | 218 | 30| 28 | 188
watts—reduce unit load for stackmounted 33 | 32 | B17 | 30 | 817 | 13 exrRA ABSSTABLE wes FoR coRg
resistors; core size (bare) 814 long x1%” 3§ | 17 | 219 [ 830 | 218 | s R 1%
diameter. Other sizes made to order. o0 &1 | 220 | 273 | 7820 113 nolms YT T
120 | 50| mm | £33 | | em = 152 .
20.0 3.8 2524

*Adjustable Lug. Stk. No.
powr-rib® oW e resistors

Even higher power handling capability—approximately 700 to 1000
watts—is available in stock, “Powr-Rib” resistors. These are
UNCOATED types and are wound either edgewise with ribbon
(“Edgewound” type) or with round wire (Round-Wire type).

The core of these units consists of ceramic segments on a
metal bar which is slotted on both ends for rapid instaliation.
Standard resistance tolerance is ==10%. Terminals clamp onto
the resistor wire and may be moved in from the ends for inter-
mediate resistance values. Extra terminals available for use as
taps. See diagrams for terminals. Terminal Stk. No. 2172G (not
shown) has screw connections.

STNLE 080-5 EDGEWOUND POWR-RIBS

H
Ohms* =4
10-22 EAED
125-1.00 :ﬁ 1%
1.30-1.60 2% 1%
22, 2.8, 45, 54 |2w | 1%
35, 64, 8.5 V] 1% ©.10 to 1.00  with terminal No. 21728
1.3 to &5 O with terminal No. 21726
Avg. Weight .180 o less, 4 Ibs.; .220 and up, 2 Ibs,
Catalog Catalog Lataiog No.! Ohms N Amps._Net
No.' | Ohms | Max. m’#ﬁi No.! Ohms | Max, Amps, élil!’_’. g,’: g.g 83 $24.29
201 10 100 - - . X 76 2
2302 q2-1 ‘o1 Tese aus g1 4 38.27 240 ; 7.0 g 3
23034 14 29 56.11 B2 100 EH 30.76 241 200 59 2337
23044 16 7 51.61 1 1 2 23.44 L_DA2 250 F
23084 a1 I u:;g B3 160 2 gg;:
1A 2.20 18.4 X
2306 25 83 38.34 gu 2.80 16.3 19.31 EXTRA TERMINALS
30 s7 36.33 23334 350 1456 16.87
gg:‘ g; ; 31.74 4.50 12.7 26.39 For Edgewound Powr-Rib For Round Wire Powr-Rib
10 50 a7 30ss e | B Bo Descrip Catalog Ho. Net Descrip Gatalog o, Net
217 Q 33,52 37A 8.50 9.4 20.31 30 Amps & more | 21728.  $3.21 in-Line Mig. 2173 $3.04
29Amps & less | 21726 ¢ 215  90° Mtg. (2178 6.19

DISTRIBUTORS OF INDUSTRIAL ELECTRONIC COMPONENTS 419
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CATALOGUE:_ /2 & 5&S5

PRI: & OO Volts Phase__/ KVA_S-2.
et - Tape Fex =CEn-
SEC: 240/ 8EHolts _ (20U TA R

sound ledel: <O Db Dicension no. 46 S5/-R<

fusulation class " A~ ", /75 degrees C max. rise

£ -20 SCREW LUS TERMINALS xh&\& hmmu
COPPER CL/INDINGS
Cs54 coNS7TrRUuCTTON

Humber A |} [ 0 € 4 G ] 4 M
4651-G 25 LI z R 5, - =2
4651-H 3 2'2 234 L 5. - #8
4651-4 g 23, 2'2 L A - =10
4651.K 33 Jie 273 1, T -~ s
45651-M 4t 3% 3% Y, 'y - e
4651-N 5 4%g 4 5 ..u - e
4651-P 6 5 5 s 2 31y s
4651-Q 71 6 6 5 3 4 1,
4651-R 9 €-50 712 7 00 625 . 1. 5.y 3g
46518 12 10 9 .\ 7 634 L
- D menia~ BT g mar.mum cver o, cr over ter—inals f used

~ -
- -
O wersicmg "E° & F ovary wath the grewth of laminaticn stack
— % — coggested mounting beit,
Tc erarze. = 'y, evcept "B which s narraily g.ven as maximum. _._u
<= Exrra mcurt ng ho'es on sizes P. Q. Rand 5 1
Jdgk

Mount.ng Hoie C.mennionrs

o/ L[2656S5 w3200 ~ &6O

I 2e0/a20 A /15 -IF

/20V 200VAa

He O'i,.A 5 X1/
< xz |20V 200VA NK\ 7oL 2 o:h@
PRI X4 sgc
ooV 3 NNQ\NAQ 4 80
W Eor nollmﬂ\
HI © | ——0 XS 290V X4 To %I

%‘ X3 o x5
480V X4 ™ X3

a HAMMOND MANUFACTURING CO., LTD.

G GUELPH ONTARIO CANADA

F TITLE. :

E

D JAMALON.D TRANS FORMER | 26 5 h.m\

C

B AR YR o/

A CK. o T
DATE| REVISIONS APP. B/zes5es” .h.m".oo:
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CANADIAN GENERAL ELECTRIC

COMPANY LIMITED

REV. TITLE

OUTLINE (2 3 POLE)

FIRST MADE FOR CRP0S SIZE 00,0 + | CONTACTORS

O252A4542AA

CONT. ON SHEET. - SH. NO. |

¢ CRI6D - 20 430A LIGHTING CONTACTORS ¢ CR20SRI

OVER AUX
3% Wk 84 2.08 B4 —
—3.82 % s .54 X
.06 —f— SADDLE CLAMPS — 2T e T 26
_ FOR # 148 45 MAX | POWER TERMINALS
_l - (IF usSED) AN ___— FOR # 8 B45 MAX
’ . --l‘ - g‘ E E w"/ﬂ-/ #’48‘5'4'”
l..._.‘t’_ﬂ__ Ig-: ’J.SJ'... - '-'SH REVISIONS
I ! \ '
450 '/I j AUX —él_————— —iaux !
' ( INTLX] INTUK!
| | '(wusu | (e 4.00
Ik :m) - == "
|
R AN s
| 49 SISISIEES R
-ﬁ-- ™
— / \THIE} FOLE OMITTED
STD INTLK L 195 ON "2 POLE ' CONT.
POSITION 1.50 (3) MTG HOLES
FOR % I0S(RS
T %%
NOTES » 28 'g
I. FOR LOCATION £ NUMBER OF AUX.INTERLOCKS THAT MAY BE S )
USED SEE WIRING DIAG. =§ g g
2. % ADD .50 FOR ELECTRICAL CLEARANCE IF AUX INTLK'S NOT USED. 2518
3. X ADD .28 FOR ELECTRICAL CLEARANCE OVER AUX INTLK ;; 2
9t | &
2z | o
“elwd
ohlep
783/M
RE PRINTS TO
DRAWN BY CHECKED BY L \/C -
TRoSRTS | Wl 0252A4542AA
#w.’—'l‘? 84 | DETERDBOROUGH  pianr| CONT. ONSHEET. —  sh.

No. |

PwW 2377F



GENERAL .
Initial Insulation Resistance: 100 megohms minimum,
Insulating Material: Molded diailyl phthalate.
Initial Breakdown Voltage: 2,000 voits rms minimum be-
tween all elements and ground.
Temperature Range: AC: —55 to +45°C. @ nominal coil
power.
DC: —55 to +55°C. (+75°C. avali-
able on special order @ nominal
coil power).
Terminals: PM & PMC: Heavy-duty screw type with No.
8-32 BH screw. PMT & PMF: .250” quick-connect.
Waeight: Approximately 14 ozs.

MOUNTINGS

Standard: Three holes; one front key-hole and two rear
channel slots for No. 8-32 screws.

Special: Adaptor plate available for adapting these re-
lays to a chassls predrilled for our PRD series relays.

e T

COIL DATA FOR PM RELAYS

DC COILS AC COiLS (50/60 Hz)
DC Resis. DC Resis.[ ::
Nominai | In Ohms | Nominal || Nominal | !nOhms| Nominal
Voltage | *=10% | Current In }| Voltage | =15% [ Current In
@ 25°C | Milliamps @ 25°C | Miltiamps
6 8.2 732 6 37| 2150
12 33 364 12 14 1070
24 132 182 24 5.0 540
48 526 91 120 120 128
110 | 2760 40 240 587 61
125 | 3570 35 480 | 1790 32
220 Use a 110 volt refay with 2700 to 3300 ohm §
watt wire wound resistor In series.

MOUNTING DIMENSIONS

=

=
=
( — é
] n“li’l
::

3.394 MAK, ———————auq

- . 410 MAX,

. r—'—_ 2.687 MAX.

f——————————————— 2.719 MAX

Tolerance: =.010

COVERS AND ADAPTOR PLATE

PM PLASTIC DUST COVER 35D203

OVERALL DIMENSIONS IN INCHES

1.873

*When mounted on relay.

PM ADAPTOR PLATE 378370

8.31 MAX,

4,123

PM METAL COVER 35D227

Length Width Height -30 & %27
35D203 3.394* | 2657* | 2.719*
35D227 5313 3.813 3.813 TT

hd

(3) HOLES

1

osr{

TAPPED
%-:z

h.000—
— 2. 000

®

b1.124— 2. so0—

{3) MT

35D227

G. HOLES

218" DIA.

{4) .87 DIA. KNOCK.OUT HOLES
{2 KNOCK.OUT HOLES

\

gy

EACH END.)

3.81 man.

F(TYP. )

— 3. 81 MAX.—f

-093 {1~




PROPRIETORY INFORMATION OF
CANADIAN GENERAL ELECTRIC CO. LTD.

—
 C IR |0 DRIVE SYSTEMS DATA BOOK  N0.- . q. SECTION- | 559

TITLE FUSE BLOCK, FRONT CONNECTED PAGE- 1 CONT ON- 2

A B c D E F G H J K
:z'. _ _eF TJ' F — G o F - :
o (il - 1_ 1 1‘1’ r I
S i S 3 B B :'e'T'e—:rE
0S.
o I e = e | — | P T
; e ot T o 1 e——f-
07- | | ! | I | | I I | | |
o8- 1 | L Ld LJ Ld L b 6
09- —_1- | 1
:? le—A —y fe—A — — A i —— 4 — k A A
e b l || | f ) T
13- D = D D
W -t | (Poor ONLY) t t | l } t
- FiG. 1A F16. 18 Fig. 2 Fle. 3 Fic. 4
,. NOTE: K= MOUNTING HOLE DIAMETER
18- .
19- F-{ G 7 F_F_#
20-
. r‘l, r ‘{\ rpor T { T

I (! [ £l [ (! |
23- @ . .0~ E | o | E ‘G | TF
w G-Il — —% 1o '— 1— @ &, =1 .P—‘J’
25- dl . Ot e e , | I &—7*
2. = ¢ — Ld oo L Fe—H=—{ 1
27-
28- -
» A - A = A =
30-
S T TN 3 [LATIATAT
2n- 4 1 '
:: Fi1G. 5 Fié. 6 Fi6. 7
B L e o |
36-
37- l..F.1 | J.(_F—’!
3s- @ ®
w [Fl e % N L
4t g ! - e | '&- bl
b T E [ F E

w gL Pl Pre g 10 L 0T £t 1
sole 1 ek e | o1t R
44- !
© | L 8 @]
46- 7 5 & &
47- A
8- B Y k— A —— —— A —
M ¢ 13 T ]
| —t 3 i
51- Fig. 8 Fie. 9 F16. 10
= 3 5 DRAWN D. DoLe MmAN 177A1379
=[2 4 6 APPEZ?;:;. Longn 235775 SHT NO- 1 conT on2

APP 3224F 12 72




PROPRIETORY INFORMATION OF

CANADIAN GENERAL ELECTRIC CO. LTD.

APP 3224F 1272

—_ .
[ C TR I O] DRIVE SYSTEMS DATA BOOK  No.- 1188 SECTION- 1379
TITLE FUSE BLOCK, FRONT CONNECTED PAGE- 2 L£ONT ON-F

A 8 c D E F G H J K
0i-
02 SPECIFICATIONS
03 1. All fuse holders shall meet CSA standards for use in Industrial
:" Control Egquipments. Fuse clips shall be plated with tin or silver.
5.
06- 2. Refer to Parts Table for electrical ratings and dimensions.
07-
o8- PARTS TABLE
09- PART || ORIGIN | NO. OF | VOLTS | AMPS {| OUTLINE DIMENSIONS (INCHES NOM.)
10- NO. POLES MAX.| MAX|| FIGURE|p D E F G H J K
12- 001 I P 1 250 30 1B 1.22 1.38 3 .75 .5 7/32
13- 002 i P 1 250 60 1A 1.70 2.12 4.8 .5 1.25 7/32
14-
s 003 || P 1 250 100 H2 1.97 2.5 8.0 .625 2.38 9/32
6- 004 || P 1 250 200 | 9 3.0 2.81 8.0 2.0 3.0 9/32
- 005 || p 1 250 | 400 {10 4.25 3.12 11. 3 10 9/32
18-
Lo 006
20- 007 || P 2 250 30 3 2.12 1.38 3.0 - 1.25 cL  7/32
;; oo8 | p 2 250 |60 |5 3.1 2.12 4.8 .5 1.81 1.25 7/32
2. 009 (i P 2 250 100 || 4 3.53 2.5 8.0 .625 2.22 2.38 9/32
24- 010 || P 3 250 30 6 3.12 1.38 3.0 - 2.5 cL  7/32
:: o1 || p 3 250 |60 is 4.33 2.12 4.8 .5 2.62 1.25 7/32
. 012 |{P 3 250 | 100 |7 5.1 2.5 8.0 .625 3.12 2.38 9/32
8- 013
29-
30. 014 || P 1 600 30 1a 1.95 2.12 6.75 .625 3.12 9/32
31- 015 I p 1 600 60 1A 1.95 2.12 6.75 .625 3.12 9/32
32- 016 |iPp 1 600 100 §2 2.22 2.5 10 .88 4.25 9/32
33-
2e 017 |Ip 1 600 200 {2 3.0 2.81 10.5 2. 3.0 9/32
38. MARKING - Vendor shall mark all shipping cartons with CGE drawing numbers.
- ORDERING - Order by Drawing Number and Part Number eg. 177A1379P00l.
37-
8-
39-
40-
41-
42-
43-
44-
45-
46-
47-
18-
49
50.
Sl-

TV TRy
=1 Z7H 2 Hee |3 5 DRAWN , 17781375
=|7 4 6 APPD/ ) Lymirs 246,75 | SHT NO- > CONT ON-"

: -






