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L-S11 ( OKTOBER 1983)

SPECIFICATION FOR 11 KV HIGH VOLTAGE OIL CIRCUIT BREAKER

SCOPE OF SPECIFICATION

This specification applies to the design, manuf act ur e

i nspection, testing, delivery to site, unloading, conplete
installation, wiring, connections, final testing and putting into
conm ssion, handing over in approved working order and
mai nt enance during the defects liability period as stated in the
conditions of contract.

This specification should be read in conjunction with the Tender
Forms, Schedule of Rates and Prices and Draw ngs which bear
reference to this specification.

STANDARDS

Al'l equi prent covered by this specification shall conply with the
relevant British Standards current at the tinme of tendering and
with the clauses of this specification. If any Tenderer offerers
equi pnent whi ch conformto standards other than those published
by the British Standards Institution, full details of the
di fferences between the proposed standard and the equival ent
British Standard, in so far as they affect the design and
per formance of the equi pnment, shall be submtted with the Tender.

APPROVAL OF EQUIPMENT

Al'l equi pnment offered by the Tenderer shall be approved by the
Chief Electrical Inspector for wuse in Peninsular Mlaysia.
However, approval of equipnent by the Chief Electrical |nspector
shall not prejudice the right of the Superintending Oficer to
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rej ect the equi pnent.

PARTICULARS & GUARANTEES

Tenderers shall submt at the tinme of tendering detailed
technical Particulars and Guarantees in respect of the equi pnent
offered, which shall be binding. No departure from these
Particulars and Guarantees will be permtted except with the
witten approval of the Superintending Oficer. Notw thstanding
any description, drawing, illustrations or panphlets which may
be submtted with the Tender, all details other than those stated
by the Tenderer in the Schedul e of Departures from specification,
at the tine of tendering, will be deened to be in full conformty
with the specification. Should any deviation other than those
stated in the Schedul e of Departures from specification submtted
by the Tenderer be found on the equipnent during or after the
installation, the Superintending Oficer shall have the right to
rej ect the equipnent and the Tenderer shall bear the full cost
of replaci ng new equi pnent conplying with the specification and
recomm ssioning of the installation.

The El ectrical Contractor shall guarantee the plant and equi prment
to be supplied under this Tender against faulty design, materials
and wor kmanshi p at the manufacturer's works for the period stated
in the conditions of contract commencing fromthe date of handing
over in approved working order of the conplete installation under
t he contract.

RATING OF SWITCHGEAR

5.1 Each oil circuit breaker equipnent shall be suitable for
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continuous service on a 11 KV, 3 phase, 50 Hz, neutra
eart hed system

5.2 The fixed and noving portions of each oil circuit breaker
equi prent shall be insulated for 11 KV throughout. The
fi xed portion shall have a short-tinme (3 seconds) current
rating of at least 13.1 KA RMS. and shall be suitable for
accomodating an oil «circuit breaker having a rated
breaki ng capacity of not less than 350 MVA at 11 KV as
defined in BS 116. The naki ng capacity, short-tinme current
rating and operating duty of each circuit breaker and the
performance of all associated trip capacity of 350 MVA at
11 KV, An AAS. T.A or other approved Type Test Certificate
shall be submtted wth the Tender

TYPE OF SWITCHGEAR

The oil circuit breaker equi prment shall be of the single busbar,
nmetal clad, indoor, extensible type with vertical isolation and
hori zontal drawout features and having air-insul ated busbar and
current transformer chanbers. It shall be fitted with one of the
operating nechani sns specified in Cause 9.8 and provided with
integral feeder and busbar earthing facilities.

The oil circuit breaker shall be fully extensible both to the
left and right such that it is possible to couple individua
units of <circuit breaker together to form sw tchboard of
different nunber of circuit breakers. It shall also be possible

to couple difference nunber of circuit breakers with oil-switch
and/or switch-fuse units.

STANDARD EQUIPMENT

The standard equi pnment covered by this specification are:-
a. for feeder circuits:

Type Al - with non-directional overcurrent and earth-fault

Page 3



L-S11 ( OKTOBER 1983)

protection using I.D.MT. relay.

Type A2 - with differential pilot wire protection using
Transl ay relay, w thout back-up protection.

Type A3 - with differential pilot wire protection using
Translay relay with back-up overcurrent and earth fault
protection using I.D.MT. relay.

b. for transformer circuits:

Type Bl - with non-directional overcurrent and earth-fault
protection using I.D.MT. relay.

C. for bus-section:
Type Cl - non-automatic, 1i.e. no protection relays
i nvol ved.
8.0 BUSBARS

Unl ess otherw se specified the busbars of all circuit breakers
and circuit connections to busbars and feeder cable boxes shal
be rated at 400 Anps. continuous Busbars shall be the totally
enclosed air-insulated type. They shall be made of high-
conductivity bard-drawn copper bars shrouded with a tight-fitting
PVC sl eeving or epoxy-resin.

Except for those associated wth the bus-section panels, all
busbars for circuit breaker shall be of a standard unit |ength
with provision for nounting on a panel-to-panel basis at the
busbar orifice tee-off connectors.

9.0 CIRCUIT BREAKER EQUIPMENT

9.1 STATIONARY PORTION
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The stationary cubicle portion of the circuit breaker equi pnent
shall conprise a fabricated steel structure with sheet steel
cladding of rigid construction and shall w thstand repeatedly
wi t hout distortion shocks caused by closing and openi ng inpacts
under all conditions.

Each cubicle shall be fully conpartnentalised into circuit
br eaker, busbar, relay, cable and netering chanbers. There shal
be no vertical partitioning of the air-insul ated busbar chanber.

Each cubicle shall be fitted with a flap to relieve any pressure
whi ch mght build up due to an internal fault.

Provision shall be nade at the rear of the panel to run a
continuous earth bar to earth the franes of all panels of a
swi t chboar d.

DRAWOUT [ISOLATION

A suitable formof manually operated drawout isolation shall be
provided with nechanical interlocks to prevent the circuit
breaker from being noved into or out of the fully racked-in
position with the circuit breaker in the closed position and to
prevent closing of the circuit, breaker unless it is in the fully
racked-in or fully isolated positions.

SAFETY SHUTTERS

Mai n pluggi ng contact apertures shall be fitted with fully
automatic netal safety shutters arranged to close the apertures
and access to live parts when the circuit breaker truck is
wi t hdrawal and to open when the circuit breaker is being plugged
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in. The shutters shall form reasonably dust, drip, fire and
i nsect proof covers over the apertures and shall be arranged in
two sets, one to cover the busbar spout apertures and the other
to cover the circuit spout apertures, normally opening and
cl osing simultaneously. Means shall be provided to uncoupl e each
set fromthe nmechanismand to lock in the closed position with
padl ocks. The safety shutters shall be so designed as to
facilitate the insertion of test plugs, when necessary. Padl ocks
shal | be supplied by Tenderer as per Yale 1/2 inch or equivalent.

Busbar shutters shall be painted "Signal Red' (colour 537 in BS
381C) and boldly labelled "BUSBARS in white letters, whilst
circuit shutters shall be painted "Lenon' (colour 355 in BS 381C)
and boldly labelled "CIRCU T'.

HEATERS

In view of the extrenme tropical and humd climatic conditions
under which the equipnent are required to operate, a suitable | ow
tenperature anti-condensation heater rated at 240 volts A C
shall be provided in each circuit breaker panel together with a
protective fuse as necessary. The heater shall be so nounted as
to prevent noisture condensation within the busbar chanbers,
current transformer chanbers, busbar and feeder spouts etc., and
yet not cause any undue overheating of the nmain cable, cable box,
mai n feeder and busbar connections, current transfornmers etc.
Wring fromnearby L.T. switchboard to the circuit breaker panel
for the heater shall be carried out by the Tenderer.

If the circuit breaker equi pnent offered by any Tenderer does not
i ncorporate an anti-condensation heater, he shall at the tine of
tendering of fer adequate evidence to establish that the equi pment
offered is entirely suitable for operation in Peninsular
Mal aysia, based on long term experiences gained from other
installations in Peninsular Ml aysia. In any case, the acceptance
of circuit breaker equipnent w thout anti-condensation heaters
shal | be subject to the Superintending O ficer's approval.

CIRCUIT BREAKER TRUCK

The nmoving truck portion of the circuit breaker equi pment shal
be of steel construction, rigid and designed ti resist tension
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and to withstand the shocks under fault conditions. It shall
accomodate the circuit breaker, operating nechanism auxiliary
swi tches, main and auxiliary plugging contracts etc.

The truck shall be equi pped with suitable wheels for novenment on
normal floor surfaces and are also to act as guides in
conjunction with suitable alignnment rails, pins and sockets to
ensure correct and accurate engagenent of the plug and socket
contracts.

Means shall be provided for locking the truck in the fully
racked-in position with padl ocks. Padl ocks shall be supplied by
Tenderer as per yale 1/2 inch or equival ent.

Means shall al so be provided for the efficient earthing of the
truck portion to the stationary cubicle when the truck is fully
racked in. In the service position, the circuit breaker top plate
shal | be adequately and not fortuitously earthed.

MECHANICAL INTERLOCKS

A full conplement of nechanical interlocks shall be provided to

prevent the follow ng: -

a. the circuit breaker being withdrawn fromor inserted into
the isolating contacts when it is closed (attenpted
isolation shall not trip a closed circuit breaker).

b. The closing of the circuit breaker, wunless correctly
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| ocated in the service, earth or isolated positions, or
unless the circuit breaker is fully wthdrawmm from the
stationary panel of the equipnent.

C. The noving portion being wthdrawal or replaced unless the
circuit breaker is fully isolated and in the appropriate
position for w thdrawal or replacenent.

d. The circuit breaker being plugged-in without its tank in
posi tion.
e The circuit breaker being closed in the service position

wi thout conpleting the auxiliary circuits between the fixed
and novi ng portions.

f. The renoval of the top cover of the voltage transfornmner
tank unless the transformer is isol ated.

Al'l manual ly operated nechanical interlocks shall be clearly
| abelled to signify their respective functions.

CIRCUIT BREAKER

The circuit breaker shall be of the 3 phase dead tank type
suitable for continuous normal current rating of 400 Anmps. Al
circuit breakers of i denti cal rating shall be fully
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i nt erchangeabl e with one anot her.

Each <circuit breaker is to be provided with a suitable
mechani cal ly operated "OPEN and "CLOSED (alternatively ~OFF
and "ON ) indicating device, conspicuously positioned and clearly
visible at all tinmes. This indicating device shall positively
driven in both directions so as to show whether the circuit
breaker is open or closed in the service, isolated and earthed
positions.

A suitable form of arc control shall be incorporated in the
design of the circuit breaker and contacts shall be renewabl e and
self-aligning to ensure full contract w thout undue mai ntenance.

The circuit breaker main plugging contracts shall be nmounted on
synthetic resin bonded paper or cast resin bushings incorporating
stress-control ling condenser |ayers. The secondary connections
between the fixed and noving portions shall preferably be nade
by self-aligning plugs and sockets.

A suitable vent shall be provided in the top plate of each
circuit breaker for the safe escape of gas. The vent shall be
provided with an efficient oil trap.

Cast iron shall not be used for circuit breaker tanks and top

pl ates. The level up to which oil is to be filled in the circuit
breaker tank shall be marked internally and |labelled "OL LEVEL'.

9.8 OPERATING MECHANISM
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Circuit breaker mechanisnms shall be of the trip-free type and
shall be robust enough ti wthstand the forces produced under
such conditions. Each circuit breaker shall be fitted with and
operating nmechanismfor closing the circuit breaker by any one
of the follow ng nethods:

a. a spring operated manual closing nmechani smfor independent
manual cl osi ng.

b. a spring operated power closing nechanismfor closing the
circuit breaker by neans of energy which has previously
been stored in by hand charged spring wth direct
mechani cal release and in addition, when specified in the
Schedule of Rates and Prices and/or the Drawings wth
el ectrical rel ease.

C. when specified in the Schedul e of Rates and Prices and/or
the Drawings a solenoid closing nechanism for renote and
| ocal electrical closed and trip, wth renote/local
selection at the unit, if necessary.

Except in the case of breakers fitted with sol enoid/ notor drive
cl osing device, which shall be rated at 110 volts D.C. and unl ess
specified otherwise in the Schedule of Rates and Prices and/or
the Drawings the shunt trip coils and closing spring rel ease
coils where applicable shall be rated at 30 volts D.C

Oper ating nmechani snms shall be provided with locking facilities
such that, in any position, the circuit breaker can be prevented
frombeing closed when it is open and from being manual Iy tri pped
when it is closed.
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Each requirenent shall be nmet by fitting a single padl ock and
shall not entail the fitting of any | oose conponents prior to the
insertion of the padlock. It shall not be possible to readily
gain accesses to the tripping toggle or any part of the nmechani sm
whi ch woul d defeat the |ocking of the manual tripping. It shal
not be possible to | ock nechanically the trip nmechanismso as ti
render the electrical tripping inoperative except when the
circuit side or the busbar side of the equipnent is earthed
through the circuit breaker. Al padl ocks to be used on the oi
circuit breaker, oil-switch units and switch-fuse units in the
same substation shall be supplied by the Electrical Contractor
conplete with simlar nunber of keys alike.

The closing operation of circuit breakers fitted wth spring
operated manual closing nechanisms shall take place by hand
preferably in a single dowmward operation in which energy stored
in the initial part of the operation is later used to conplete
the closing operation at a speed i ndependent of the operator. It
shall not be possible for the mechanismto be left in such a
condition that the energy which has been stored during the
initial part of an inconplete closing operation remains in the
spring when the circuit breaker is open. Manual tripping shal
be effected by a push button which can be padl ocked.

For circuit breakers fitted wth spring operated power closing
nmechani sns, the follow ng are additional requirenents:

a. it shall not be possible under any circunstances (except
during slow closing described in the next paragraph) for
the circuit breaker to close while the spring is being
char ged.

b. it shall be necessary for the spring to be fully charged
before it can be released to close the circuit breaker.

C. the circuit breaker shall always open at normal speed even
if the nmechanismfails to latch on closing.

d. it shall be possible to charge the spring when the circuit
breaker is closed, thus allowi ng the breaker to be recl osed
imediately it opens. Wiile the spring is thus charged, it
shal | be possible to release the spring either nechanically
or electrically without opening the circuit breaker.
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e. a visual mechanical indicating device shall be provided to
indicate the state of the spring and inscribed °~SPRING
CHARGED when the mechanismis in the condition to close
the circuit breaker and “spring free' when it is in any
ot her condition, in accordance with the requirenents of BS
116.

Al forns of operating nmechani sns shall be of trip-free type. The
connection between the actuating |level and the circuit breaker
contact bars shall be such that, under all conditions, the driven
is positive in both directions and the mechanism and noving
contracts operate in unison. Facilities for slow closing facility
when the circuit breaker is engaged in the service or earth
positions, unless each slow closing operation necessitates a
mani pul ation quite separate and distinct from the norm
operation of manual spring operated closing, spring charging
and/ or rel ease.

One operating |l evel for performng the slow closing and opening
of the circuit breaker shall be provided in each sub-station room
unl ess ot herw se specifi ed.

AUXILIARY SWITCHES

Al auxiliary switches shall be positively driven in both
directions. They shall be nounted so as to be readily accessible
for mai ntenance and shall be designed to facilitate inspection,
cl eani ng and adj ust nent.

Unl ess ot herw se specified, each breaker shall be fitted with a
m ni mum of four auxiliary switches; two normally open and two
normally closed. Al auxiliary switches shall be wred to
appropriate term nal boards, whether or not these are used in the
first instance.
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SECONDARY ISOLATING CONTACTS

The secondary wiring shall be carried fromthe nmechanism via a
flexible tube, through secondary isolating contract, into the
bottom of the instrument chanber. The isolating sockets shall be
contained in nmoulded blocks fastened to the bottom of the
i nstrunent chanber. The isolating plugs shall be contained in a
det achabl e plug box tray fastened to the nechanism Wth the
breaker in its isolated position, it shall be possible to plug
the plug tray into the sockets at the bottom of the instrunment
chanber, thus allow ng checking of secondary circuits wthout
havi ng the breaker in service.

The secondary isol ating sockets shall be arranged in three groups
so that the isolating plugs nmake contact when the circuit breaker
is raised in the "BUSBAR EARTH', "NORMAL SERVI CE" and "CIRCU T
EARTH' positions. Sockets for tripping circuits shall not be
provided in the "EARTH' positions, thereby making the circuit
breaker non-automatic in these positions. Sockets for closing
circuits shall be provided in the "EARTH' position.

EARTHING DEVICE

Each circuit breaker equi pnment shall be arranged so as to permt
earthing the circuit side or the busbar side of the equipnent
through the circuit breaker w thout the use of |oose attachnents.

Three positions nanely "BUSBAR EARTH', "NORMAL SERVICE'" and
"CIRCU T EARTH" shall be clearly |abelled on the housing fl oor
to indicate the position in which the breaker is l|located. A
sel ector device shall be provided in the housing to ensure
positive location of the circuit breaker in these positions. The
sel ector shall ensure that the carriage when inserted into the
housing stops in the selected position and also prevent any
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attenpt to elevate the breaker in other than the selected
posi tion.

It shall be possible to padlock the selector in positions other
than either earth position.

CURRENT TRANSFORMERS

Current transfornmers shall conmply with the requirenents of BS
3938 and shall have short circuit ratings not less than that if
t he associ ated switchgear. They shall be capable of carrying the
rated primary current for a period of one mnute with the
secondary open-circuited as specified in Cause 5.5 of BS 3938.
Where the open circuit voltage would exceed 3.5 KV, suitable
protection is to be provided at the secondary termnals to limt
t he i nduced vol t age.

The rations of current transforners shall be as stated in the
Drawi ngs. Unless otherwi se specified, the output and class
accuracy of current transforners shall be 15-S-10. Metering
current transformers shall be of 15 VA., Cass AM BMor CM as
speci fi ed.

Each current transformer shall be provided with an identifying
| abel giving its type reference, ratio, output, class accuracy,
vol tage rating and serial nunber.

The secondary w ndi ngs of current transformers shall be wired to
suitabl e termnal boards and earthed at one point in the circuit.

Circuit breaker equipment types Al, A2 and Bl shall be fitted
with one protection current transformer per phase, and in
addition to the protective relay elenent, the centre phase
current transformer shall also cater for the panel ammeter
instrunentation. In the case of type A3 circuit breaker
equi pnment, two separate current transformers shall be provided
in each phase, one for Translay pilot wire feeder protection and
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the other for back-up overcurrent and earth-fault protection and
al so for panel ammeter instrunentation in the centre phase.

In addition to the protection current transforners nentioned
above, a current transforner shall be provided on each of the two
out er phases of each incomng feeders for KWH and KVARH net eri ng.
The Electrical Contractor shall supply and instal the netering
panel for H T. nmetering by TNB The panel shall be fabricated to
suit TNB requirenents.

Cabling fromthe sw tchgear panel to the netering panel and ot her
associ ated accessories as required shall be supplied and
installed by the Electrical Contractor.

VOLTAGE TRANSFORMERS

Vol tage transforners, when specified in the Drawi ngs shall be of
the 3 phase, 3 linb, star-star, w thdrawable, feeder connected
type having a ratio of 11,000/110 volts, 100 VA output per phase
or as specified dass B accuracy. They shall be of the cast epoxy
resin filled type suitable for nounting on the circuit breaker
carriage and shall fully conmply with the requirenents of BS 3941.

The primary wi ndings shall be connected through suitable high
rupturing capacity fuses to the circuit side of the current
transformers renote fromthe busbars so as to be included in the
zone of the equipnent controlled by the circuit breaker or, when
specified otherwise, to the busbars. The connections from the
main circuit to the point of isolation of the voltage transforner
shal | be capable of carrying the rated short-tinme current of the
circuit breaker equipnment. They shall al so be capable of carrying
a continuous current of 200 Anps. or nore in order that primry
injection tests on protective gear nmay be carried out.

The secondary w ndi ngs shall be connected through fuses and |inks
| abelled to indicate their respective functions and phase col ours
to the appropriate circuits.

The fixed spouts of the primary isolating contacts shall be
covered by a set of safety shutters capable of being padl ocked
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So as to prevent access to the stationary primary isolating
contracts. The shutters shall open and close automatically by
positive drive actuated by the novenent (i.e. insertion or
wi t hdrawal ) of the voltage transfornmer assenbly. Wen the voltage
transformer is required to be connected to the circuit side, the
shutters shall be painted "Lenon' colour 355 to BS 381C and when
specified to be connected to the busbar side, shall be painted
"Signal Red' colour 537 to BS 381C. Additionally, when specified
to be connected to the busbar side, the voltage transforner
assenbly shall be clearly and conspicuously sign painted on the
outside with the inscription ~BUSBAR VT'.

Means shall be provided to ensure that the tank of the voltage
transformer is adequately connected to the main earth bar before
its primary connections are made.

INSTRUMENTS

Each circuit breaker panel, except bus section panel, shall be
equi pped with an amreter connected to the protection current
transformer in the centre phase. Additionally, when any panel is
fitted wwith a voltage transforner, it shall also be equipped with
a voltneter.

Al'l ammeters and voltneters shall be of the round dial pattern
having a nomnal 100 nm case and preferably flush nounted. They
shall be of the noving iron spring controlled pattern wth
deadbeat type novenment and provided with a readily accessible
zero adj ustnent.

Instrument dials in general shall be white with black markings
and shall be reversible in the case of double sealed instrunents.
The seals shall be of such materials that no peeling or
di scolouration will take place with age. Ameters shall be scal ed
comensurate with the current transfornmer ratios or as specified
and voltneters 0 - 15 KW
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Al'l other instrunents shall be provided in accordance with the
dr awi ngs.

RELAYS

Rel ays shall be of approved types conplying with BS 142 or
equi valent with approved characteristics and shall be flush
mounted in draw out type dust proof cases. Relay cases shall be
finished in bright black enanel.

Rel ay contacts shall be of the self-resetting type and shall be
adequately rated. They shall make firmy w thout bounce and the
whole of the relay nechanism shall, as far as possible, be
unaffected by vibration or external nmagnetic fields.

Rel ays shall be provided with coloured flag indicators of the
hand reset pattern capable of being reset w thout opening the
case. In the case of nulti-elenent relays, separate flag
indicators shall be provided for each elenent, appropriately
phase col oured.

Rel ays with provision for nmanual operation from outside the case,
other than for resetting the flag indicators, wll not be
accepted. They shall provided with clearly inscribed |abels
describing their application and rating.

To mnimse the effect of electrolysis, relay coils shall be so
connected that the coils are not continuously energised fromthe
positive pole of the D.C. auxiliary supply.

Each non-directional overcurrent and earth-fault protection relay
shall have a rated current of 5 Anps and shall conprise three
i nduction disc, inverse tine elenents shall be provided with
adj ustabl e settings for both operating current and tinme, the
adj ust mrent bei ng possi bl e on | oad.
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The range of current settings for overcurrent elenments shall be
from50 to 200% of rated full load with tappings at 25%interval s
and the tine setting adjustnent shall be 0 to 3 seconds at 10
times the normal operating current. The earth-fault elenments
shall conply with the foregoing but shall have a range of current
settings from10 to 40% wi th tappings at 5% intervals.

In the case of types A2 and A3 circuit breaker equipnent, the
approved pilot wire feeder differential protection relay shal
be 5 Anp. single elenent relay type arranged to give phase fault
and earth-fault protection.

In additional to the relays being acceptable to the
Superintending Oficer, the Tenderer shall also ensure that they
are approved by TNB for the installation under this contract.

SMALL WIRING

All small wring shall be effected with single core black
col oured PVC insulated 7/0.67 mm plain anneal ed copper conduct or
cables of 600 volts grade (Type B) to BS 6231:1969. Wres
connected to stud type termnals shall be term nated with Ross-
Courtney type claw washers, one for each individual wire. No
wires may be teed or jointed between termnal points. Al wres
shal | have nunbered ferrules at both ends in accordance with the
standard wiring and connection diagrans. The ferrules shall be
fitted to the wires interconnecting the relay trip contacts and
the shunt trip coils. Al netallic cases of instrunents, relays
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et. mounted on the panels, shall be connected by neans of bare
copper of not less than 4 sq. nm section to the nearest earth
bar. Wiere auxiliary wiring cleats are used to support insul ated
wires, these shall be of the insulated |imted conpression type.

9.17 TERMINAL BOARDS

Al termnal boards shall be nounted in accessible positions with
provision for making the connections at the front of the
term nal boards w thout exposing any live nmetal at the back.
Where stud type term nal boards are provided, the studs shall be
fitted with washers, nuts and | ocknuts or |ock washers. |nsul ated
barriers shall be fitted between adjacent term nal studs. 240
volts termnals shall be segregated from other termnals and
shall be fitted with non-inflammabl e transparent plastic covers
to prevent accidental contact. These shall have warning | abels
with red lettering nounted thereon in a conspicuous position

Where pinch type termnations are used, these shall be of the
approved type such as “Klippon' term nals.

9. 18 FUSES & LINKS

A fuse and a link in the positive and negative pol es respectively
shal |l be provided on each unit to isolate the tripping circuit
fromthe D.C. bus wires. These shall be of an approved type, the
carriers and bases being coloured in accordance with the
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fol |l ow ng code:

Colour Function

Bl ack 5 anp fuse
Li ght G een 15 anp fuse
Wi te Li nk

Al fuses and links shall be appropriately labelled to indicate
their respective functions.

9.19 AUXILIARY CABLE BOX

Grcuit breaker panels fitted wth differential pilot wre feeder
protection shall be equipped with a small auxiliary cable box
together with a conpression type gland at the rear end of the
panel s suitable for the term nation of a 7-core PVC/ PVC SWA PVC
pilot cable |eading to the corresponding relay at the TNB end of
the feeder. Likew se, equipnent fitted with nmetering current and
voltage transforners shall also be fitted with a small auxiliary
cable box with a conpression type gland for connecting the
current and voltage secondary leads to the renpte netering
equi pnent, using a 7-core PVC PVC SWA/ PVC cabl e.

10. 0 BATTERY
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One 30 DLC. N-Cd battery tripping unit of sufficient AHto trip
mnimum 3 circuit breakers at the sane tine shall be supplied and
installed in each substation room by the Tenderer. It shall be
sel f-contained, floor standing steel cubicle type with automatic
two-rate (boost and trickle) charging feature and conplete with
ameter, voltneter, indicator lights, charge fail visual and
audio alarm alarmcancellation and reset facilities, protective
fuses etc. Input voltage to the charger shall be 240 A C. single
phase via a 13 A 3 pin switched socket outlet.

CABLE BOXES

Al main cable dividing and sealing boxes and the associated
brass w ping glands, cable sockets and arnour clanps shall be
suitable for 3-core P.1.L.D.S.T.A'S. 6350/11000 volts cable to
BS 6480 for conductor sizes up to and including 300 sq. nm The
boxes shall be suitable for bitum nous conpound filling and shal
be split along the centre line of the cable or otherw se
constructed to permt the horizontal renoval of the cable. They
shall be provided with large filling orifices and suitable
expansi on space. The mounting of the boxes and gl ands shall be
suitable for normal vertical entry of cable from bel ow as wel |
as top vertical entry when dictated by site conditions.

Access to the cable boxes for termnating the cable shall be from
the rear end of the stationary panel s unl ess otherw se specified.
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EARTHING

Each circuit breaker shall be provided with a main earth bar of
not less than 25 mMmm x 5 mm hard drawn hi gh conductivity copper
strip or equivalent section. The earth bar shall be bolted to the
mai n franme and | ocated to provide convenient facilities
for earthing cable sheaths and for use with earthing devices.
Means shall be provided for coupling the earth bars of adjacent
units. The joints shall be tinned and bolted.

CIRCUIT LABELS

Each circuit breaker shall be provided with a circuit | abel
preferably of lamnated material (the inner and outer |am nations
being of contrasting colours, e.g. white/black) nounted on the
front of the fixed portion, of a size not |less than 150 nm x 50
nm

The | abels shall be suitable for being engraved upon such that
the colour of the characters engraved shall have adequate
contrast against the colour of the unengraved portion of the
| abel to render the engraved inscription clearly visible froma
reasonabl e view ng distance. Wrdings on the |abels shall be
agreed upon with the Superintending Oficer.

In addition to the normal circuit identification |abels, each
circuit breaker panel shall also be provided wth a |abel of
simlar material indicating the various current settings of the
circuit breaker concerned.
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TROPICALISATION AND VERMIN PROOFING

Al circuit breaker equi pment covered by this specification shal
be fully tropicalised to nmake them suitable for continuous
operation in the fully tropicalised to make them suitable for
continuous operation in the extrenmely humd and tropical climatic
condi tions experienced in Ml aysia.

The equipnent shall also be designed to prevent ingress of
vermn, accidental contract with live parts, and to mnimse the
ingress of dust and dirt. Materials which may be liable to attack
by termtes and other insects should not be used.

PAINTING

Each circuit breaker equi pnent shall receive one coat of prinmary,
one undercoat and finishing coat of paint at the manufacturer's
wor ks. The final coat applied shall be an oil resisting enanel
of either light grey colour No. 631 or dark grey col our No. 632
per BS 381C, but not both colours. The internal surfaces of al
oil tanks (including voltage transfornmer housing, where
applicable) shall be finished with a final coat of oil resisting
enanel .

INSULATING OIL & COMPOUND

The first filling of insulating oil and cable box conpound shall
be supplied and filled by the Electrical Contractor.
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PORTABLE TEST PLUGS

One set of portable 3-phase test plugs for insertion into the
busbars side or circuit side isolating contacts of circuit
breaker equi pnment shall be provided for each substation.

TOOLS & APPLIANCES

This Tender shall include the supply of the follow ng tools and
appl i ances whether they are specified in the Schedul e of Rates
& Prices or not. The Tenderer is also required to give a full
list with details when submtting his Tender: -

a. Sets as required of any special tools, gauges and handling
appliances required for the normal nmaintenance of oil
circuit breaker

b. Sets as required of any special tools, gauges etc.,

required for the assenbly, checking or adjustnent (but not
for normal mai ntenance) of the oil circuit breaker.
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SPARES

The Tenderer shall submt with his Tender separate Schedul e of
Spares recommended by him This Schedul e shoul d contain the price
and delivery period of each itemof the spares recommended. The
Tenderer shall also reconmmend the quantity of each itemto be
stored for purpose of maintenance. The prices for these shall not
be included in the total Tender Price and the purchase of all or
any of the spares listed shall be at the option of the
Superintending Oficer. These prices shall be wvalid for
acceptance during contract period (extended if applicable) of the
proj ect .

Al  spare parts shall be fully interchangeable wth the
correspondi ng part used in the main itens if the plant and with
each other wi thout having to resort to

or additional fittings at site. Al spares shall be finished,
protected, packed and | abelled in a suitable nmanner to prevent
deterioration during prolonged storage in tropical clinmate.

INSPECTION & TESTING
20. 1 GENERAL REQUIREMENTS

The who of the plant and equi pnment to be provided under the
Tender may be subject to inspect on and test by the
Superintending Oficer or his representatives prior to
installation. The approval by the Superintending O ficer or
his representatives of the results of any such inspection
or test shall bot prejudice the right of the Superintending
Oficer toreject the plant if it fails to conply with the
specification when erected or to give conplete satisfaction
in service within the defects liability period. The coasts
of all tests including the provision of the necessary test
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equi prent shall be deenmed to be included in the Tender
Price.

Adequat e notice shall be given when the plant is ready for
i nspection or test and every facility shall be provided by
the Electrical Contractor to enable the Superintending
Officer or his representatives to carry out the necessary
i nspection and tests.

SITE TESTS

On conpletion of the installation work on site, the
El ectrical Contractor shall, at his own expense, arrange
for all necessary tests to be carried out on the equi pnent
by either TNB or TNB approved testing authority as part of
the tests required of himfor the whole installation under
this contract.

On successful testing of the conplete installation, the
El ectrical Contractor shall arrange to conmm ssion the
equi pnent in the presence of the Superintending Oficer.

TEST CERTIFICATES

Four (4) sets of all principal test records, test
certificates, and performance curves shall be supplied for
all tests carried out in accordance with the provisions of
his specification. These test records, certificates and
performance curves will be supplied for all tests, whether
or not they have been w tnessed by the Superintending
Oficer or his representatives. The information given on
such test certificates and curves shall be sufficient to
identity the material or equipnent to which the certificate
refers and shall also bear the contract reference and
heading given in Clause 22 of his specification either in
whole or in part as he considers necessary. After
adjustnment or nodification if so directed by the
Superintending O ficer or his representatives, t he
El ectrical Contractor shall submt the item for further
i nspection and/or tests. Plant or conponents with defects
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of such nature that the requirenments of this specification
cannot be fulfilled by adjustnment or nodification shall be
replaced by the Electrical Contractor at his own expense
and to the satisfaction of the Superintending Oficer.

20. 4 REJECTION OF PLANT

Any item of plant or conponent which fails to conply with
the requirement of this specification in any respect
what soever at any stage of manufacture, test, erection or
on conpletion at site within the defects liability period
may be rejected by the Superintending Oficer.

21. 0 PACKING

Each item of equipnment is to be packed properly and protected for
shi pnment or transport fromthe place of manufacture to the site.

22. 0 TENDER DRAWINGS

The following is a list drawi ngs which shall be submtted with
t he Tender: -

a. D nensi oned draw ngs of general arrangenent of all types of
circuit breaker equipnent (wth and wthout voltage
transformer) showing positions of main and auxiliary
cables, grouting bolts, static and shock |oadings on
foundation, mnimm clearance to tear end wall, mninm
floor to ceiling height of switchroom This draw ng shal
al so show the | ayout of the various equi pnent on the front
i nstrument/relay panel.

b. Section drawings of all types of circuit breaker panels
showi ng general details of construction, including position
of anti-condensation heater.
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Shoul d any dinmension of the building shown on the Draw ng be
found to be unsuitable for the gears offered, the Tenderer shoul d

point these out in his Tender and recommend the necessary
changes.

23. 0 WORKING DRAWINGS

24.0

Wthin 3 weeks after award of the Tender, the Electrical
contractor shall submt to the Superintending Oficer for his
approval di nensioned general arrangenent and section draw ngs and
schematic/wiring diagrams of the equipnent ordered. These
drawings are to be submtted in quadruplicate. The draw ngs
submtted are to be nodified if necessary as requested by the
Superintending Oficer and re-submtted for final approval.

RECORD DRAWINGS

Wthin a nonth after practical conpletion of the project, the
El ectrical Contractor shall submt to the Superintending Oficer
one set of true to scale negatives (155/165 gmsq.m) and four
sets of prints of each of the approved working drawings wth
nodi fications as carried out during erection and other draw ngs
deenmed necessary by the Superintending O ficer for record and
mai Nt enance pur poses.
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Al'l drawings submtted by the Electrical Contractor shall have
the following particulars at the |ower right hand corner, in
addition to the manufacturer's nanme, date, scale, draw ng numnber
and title:-

PUBLIC WORKS DEPARTMENT
ELECTRICAL BRANCH
PENINSULAR MALAYSIA.

Contract NO.............
Tender NO. ... ...

INSTALLATION, OPERATION & MAINTENANCE INSTRUCTIONS

As soon as the general arrangenent and details of the equi pnent
to be supplied have been finalised and before the delivery of the
equi pnent, the Electrical Contractor shall submt to the
Superintending Oficer 4 copies of detailed installation,
operation and maintenance instructions in respect of the
equi pnent to be supplied. The instructions shall cover the main
as well as any associated equipnent. For this purpose,
manuf acturers' standard brochures w il be acceptable provided
that they refer particularly to the equi pnment to be supplied and
are free fromextraneous matter.

The instructions shall include essential details, draw ngs and
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sket ches of the equipnent installation, operation and nmai nt enance
techni ques, meke nention of special materials where used and
i nclude schedules of recomended lubricant etc. Al nmanuals
submtted shall be properly bound with hard-covers and titles to
the satisfaction of the Superintending Oficer.

The cost of these nmanuals shall be deened to be included in the
Tender Price.

After comm ssioning of the plant the El ectrical Contractor shall,
if specified, provide the service of one conpetent person to
operate and maintain the plant together with the Governnment's
personnel who are put in charge of the daily operation and
mai nt enance of the plant for a period specified in the Schedul e
of Rates & Prices. This period may be extended if required by the
Superintending Oficer. During this period the Electrical
Contractor shall endeavour to train up the personnel to ensure
that the latter are well equi pped for the proper operation of the
pl ant after the specified period.

AS/ ftm .
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