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SPECIFICATION FOR 11 kV CIRCUIT BREAKER EQUIPMENT

GENERAL

This section of the specification describes and specifies
requi renents of t he suppl vy, instal | ati on, testing,
conmm ssioning, handing over in approved working order and
mai nt enance during the Defects Liability Period of the 11 kV
circuit breaker equipnment all in accordance wth the
specification, supplenmentary notes, Bill of Quantities,
Condi tions of Contract, Draw ngs, etc.

STANDARDS AND APPROVAL

The swi tchgear equi pnent shall conmply with the | atest rel evant
British Standard Specification or | EC Reconendati ons and shall
be of the type approved by JKR

|f the Tenderer offers equi pment which conforns to standards/
reconendations other than those published by the British
Standards Institution or the IEC full details of the
di fference between the proposed standard and the equival ent
British Standard or |EC Reconendation, in so far as they
affect the design and performance of the equi pment, shall be
submtted wth the Tender

TECHNICAL PARTICULARS AND GUARANTEES

Tenderers shall submt at the time of tendering detailed
Technical Particulars and GCuarantees in respect of the
equi pmmet offered, which shall be binding. No departure from

t hese Technical Particulars and Guarantees will be permtted
except with the witten approval of the S.O's Representative.
Not wi thstanding any description, drawi ngs, illustrations or

panphl ets which nmay 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, wll
be deened to be in full conformty with the Specification.

The El ectrical Contractor shall guarantee the equi pnent to be
suppl i ed under this Contract agaainst faulty design, materials

1



4.0

L- S15 (Ogos " 86)

and wor kmanship at the manufacturer's works within the Defects
Liability Peri od.

SWITCHGEAR EQUIPMENT

The swi tchgear equi pnent shall be suitable for service on an
el ectrical power system of 11kV, 3-phase, 50 Hz. They shal
be fully tropicalised and suitable for continuous operation at
an anbient tenperature up to 40 Degree Celsius, relative
hum dity up to 100% and at altitude up to 1000 netres above
sea level. The equipnent shall be of the single busbar,
nmetal clad, floor nounting, indoor type wth horizontal
i solation and horizontal drawout features having air insulated
busbar, current transformer and voltage transfornmer chanbers.
The equi pnent shall be fully extensible both to the left and
right such that it is possible to couple individual units of
circuit breaker together to form sw tchboard of different
nunber of circuit breakers.

The equi prent shall have fully interlocked fool proof
operation system provided with pressure relief flap and
designed to prevent accidental contact with live parts such
that the equipnment wll provide the highest degree of
protection for personnel and totally safe for operation. The
equi pnent shall al so be designed to prevent ingress of vermn
and to mnimse the ingress of dust and dirt. Mterials which
may be liable to attack by termtes and other insects should
not be used. The sw tchgear equyipnent covered by this
specification shall be suitable for:-

A. Feeder Circuit:

Type Al - with non-directional overcurrent and earth fault
protection using | DMl rel ay.

Type A2 - with differential pilot wire protection using
Translay relay, wthout back up protection.

Type A3 - with differential pilot wire protection using
Translay relay with back up overcurrent and earth fault
protection using | DMl rel ay.
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B. Transformer Circuit:

Type Bl - with non-directional overcurrent and earth fault
protection using | DMl relay.
C. Bus Section:

Type Cl - non-automati c, i.e. no protection relays
i nvol ved.

TYPES OF SWITCHGEAR
Thi s specification covers the followi ng types of swtchgears:-

(a) Vacuum Circuit Breaker.
(b) SF6 Circuit Breaker.

The type of switchgear required shall be as specified in the
Bill of Quantities and/or Draw ngs.

RATING OF SWITCHGEAR.

The sw tchgear equipnment shall be suitable for continuous
operation on a 11 kV, 3-phase, 50 Hz, neutral earthed
electrical systemwith fault level up to 350 KVA. The i npul se
wi thstand level, on 1.2/50 mcro second, shall not be I|ess
than 75 kV peak.

The various conponents of the sw tchgear equi pnent shall have
the follow ng rating: -
(1) Fix Portion
(a) Rated voltage : 12 kV.
(b) Continuous nornma
current rating : 630A.
(c) Short time rating : 18.4 KA r.ms at 11 kV
(i) Circuit Breaker
(a) Rated voltage : 12 kV.
(b) Continuous nornma
current rating : 630A.
(c) Making Capacity : 46. 9 kA peak at 11 KV
(d) Breaking Capacity : 18.4 KAr.ms. at 11 kV
(e) Short time rating : 18.4 KAr.ms at 11 kV

3
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(iii) Earth Switch

(a) Rated voltage : 12 kV.
(b) Making Capacity : 46. 9 kA peak at 11kV
(c) Short time rating 18.4 KAr.ms at 11 kV

(iv) Circuit Breaker
(a) Rated voltage : 12 kV.
(b) Continuous nornma
current rating : 630A.

(c) Short time rating 18.4 KAr.ms at 11 kV
An ASTA or KEMA or PHELA type test certificate shall be
submtted with the Tender

BUSBARS

Busbars shall be totally enclosed air insulated type. They
shall be made of high conductivity hard drawn copper Dbars
shrouded with a tight fitting PVC sl eeving or epoxy resin.

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

STATIONARY PORTION

The stationary cubicle portion of the sw tchgear equipnent
shall conprise a fabricated steel structure with sheet stee
cladding of rigid cinstruction and shall w thstand repeatedly
wi t hout distortion shocks caused by cl osi ng and openi ng i npacts
under all conditions.

Each cubicle shall be fully conpartnentalised into circuit
br eaker, busbar, cable, relay and netering chanbers. There
shall be no vertical partitioning in the air insulated busbar
chanber. Each cubicle shall be fitted wth a flap to releive
any pressure which mght built up due to an internal fault.

The fixed isolating contacts shall be insulated and shrouded
by resin nmoul dings. Provision shall be made at the rear of
the panel to run a continuous earth bar to earth frames of al
panel s of a sw tchboard.

SAFETY SHUTTERS
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Mai n plugging 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 withdrawmn and to open when the circuit breaker is
bei ng plugged in. The shutters shall form reasonably dust,
drip, fire and insect 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,
normal Iy opening and closing sinultaneously. Means shall be
provi ded to uncoupl e each set fromthe nechanismand to | ock
in the closed position wth padlocks. The safety shutters
shall be so designed as to facilitate the insertion of test
pl ugs, when necessary.

Busbar and circuit shutters shall be painted and boldly
| abel | ed ' BUSBAR and 'CIRCU T' respectively.

HEATERS

In view of the extrene tropical and humd climatic conditions
under which the equipnent are required to operate, suitable
| ow tenperature anti-condensation heater rated at 240 V
a.c. shall be provided in each circuit breaker panel together
with a protective fuse as necessary. The heater shall be so
nmounted as to prevent noisture condensation within the busbar
chanber, current transformer chanber, busbar and feeder spouts
etc., and yet not cause any undue overheating of the cables,
cable termnation, busbars, current transfornmers etc. Wring
from nearby LV board to the sw tchgear panel for the
heater shall be carried out by the Electrical Contractor

CIRCUIT BREAKER TRUCK

The noving truck portion of the circuit breaker equipnent
shall be of steel construction, rigid and designed to resist
tension and to withstand the shocks under fault conditions.
It shall accomodate the circuit breaker, operati ng
mechani sm auxillary switches, main and auxillary plugging
contacts etc.

The truck shall be equiped with suitable wheels for novenent
on normal floor surfaces and are also to act as guides in
conjunction with suitable allignnment rails, pins and sockets
to ensure correct and accurate engagenent of the plug and
socket contacts.
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The circuit breaker truck shall be able to be pushed in until
it cones to a stop, with the noving isolating contacts stil
sufficiently far fromthe fixed contact to avoid discharge.
The last few centinetres of travel to contact touch and on to
fully plugged in position shall be controlled by a detachabl e
handl e or other nmeans. A suitable form of manually operated
drawout isol ation shall be provided with nmechanical interlocks
to prevent the circuit breaker frombeing noved into or out of
the fully plugged in position wwth the circuit breaker in the
cl osed position and to prevent closing of the circuit breaker
unl ess it is in the fully plug in or fully isolated
positions.

Means shall be provided for locking the truck in the fully
pl ugged in position wth padl ocks.

Means shall also be provided for the efficient earthing of
the truck portion to the stationary cubicle when the truck is
fully plugged in.

MECHANICAL INTERLOCK

A fully conpl enent of nechanical interlocks shall be provided
to prevent the foll ow 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 circuit breaker being closed unless correctly |ocated
in the service or isolated positions or unl ess the
circuit breaker is fully wthdrawmn from the stationary
portion of the sw tchgear equi pnment.

(c) The noving portion being withdrawn or replaced unless the
circuit breaker is fully isolated and in the appropriate
position for w thdrawal or replacenent.

(d) The circuit breaker being closed in the service position
wi t hout conpleting the auxillary circuits between the
fi xed and noving positions.

(e) The auxillary circuits plug and socket been uncoupl ed
when the circuit breaker is in the service position
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(f) The earthing switch being closed when the circuit breaker
is in the service position or between the service and
i sol ated position.

(g) The circuit breaker being inserted into the service
positions with the earthing switch cl osed.

(h) Access to the HV fuse orifices of the voltage transforner
unl ess the voltage transforner is isolated.

Al manual |y operated nechanical interlocks shall be «clearly
|abelled to indicate their respective functions. Means shal
be provided for padlocking to effect the above nechanica
i nterlocking systens.

CIRCUIT BREAKER
The circuit breaker shall be of either: -

(a) SF6 type with the interrupter contacts housed in a seal ed
nodule filled with sul phur hexafluoride (SF6) gas.

or

(b) Vacuum type with the interrupter contacts housed in a
seal ed vacuum cyl i nder

The SF6 circuit breaker shall use SF6 gas as an insulating,
arc cooling and extinguishing nmedium The enclosure nodul e
shall be of cast epoxy resin and able to w thstand internal
pressure caused by switching. A pressure relief device shal
be fitted to allow safe discharge of gas in case of abnornal
pressure raise. The nodule shall be designed with m ninmm
nunber of seal and with the gas pressure within the chanber
slightly higher than the atnospheric pressure so as to
m nimze the risk of |eakage. Each SF6 circuit breaker shal
be fitted with a pressure sensor which will caused the circuit
breaker to trip when the gas pressure in the chanber falls
below a I|evel recommended by the nanufacturer. A visual
inidication shall be provided when the SF6 circuit breaker trip
on | ow gas pressure. However, the SF6 circuit breaker shall be
able to operate safely wunder normal condition even at
at nospheric pressure.

The interrupter of the vacuumcircuit breaker shall consist of
a sealed cylinderical insulating glass/ceramc encl osure
containing the fixed and noving contacts, condensation netal
shields and netal bellows. The alloy materials used for the
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interrupter contact surfaces shall represent the best choice
froman arc stability point of view and when conbined with the
system or magnetis arc control, produces |ow arc energy and
m ni mum contact wear. The interrupter shall be nounted in
epoxy resin nonobloc or nonoblocs and on a novable truck to
forma robust assenbly.

Each <circuit breaker shall be provided with a suitable
nmechani cally operated ' OPEN 'CLOSED (alternatively 'OFF and
"ON') indicating device, conspicuosly positioned and clearly
vi sible. The indicating device shall be positively driven in
both directions so as to show whether the circuit breaker is
open or closed in the service or isolated positions.

The circuit breaker main plugging contacts shall be self
aligning type and shall be nounted on cast resin bushings
i ncorporating stress controlled condenser layer. The
secondary connection between the fixed and noving portion
shal |l preferably be made of self-aligning plugs and sockets.

Al'l circuit breaker of identical rating shall be fully
i nt erchangeabl e with one anot her.

OPERATING MECHANISM

Circuit breaker nechanism shall be the trip free type and
shal | be robust enough to withstand the forces produced under
such conditions. Unless otherw se specified, each «circuit
breaker shall be fitted with a spring operated, power closing
mechani sm for closing the circuit breaker by neans of energy
whi ch has previously been stored in by hand charged, wth
direct nmechanical release and having the follow ng
requi renents: -

(a) It shall not be possible under any circuntances 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 mechanismfails to latch on closing.

(d)y It shall be possible to charge the spring when the
circuit breaker is closed, thus allowing the circuit
breaker to be reclosed inmediately it opens. Wiile the
spring is thus charged, it shall be possible to rel ease
the spring either necahnically or electrically w thout
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opening the circuit breaker.

(e) A visual nechanical indicating device shall be provided
to indicate include the state of the spring.

Manual tripping shall be effected by a push button. An
operation counter shall be provided to register the nunber
of swi tching operation.

AUXILARY CONTACTS

Al auxillary contacts shall be positively driven in both
directions. They shall be nounted so as be readily accessible
for mintenance and shall be designed to facilitate
i nspection, cleaning and adj ust nent.

Unl ess ot herw se specified each breaker shall be fitted with
a mninmumof four auxillary contacts, two nornally open and two
normal ly closed. Al auxillary contacts shall be wired to
appropriate term nal boards, whether or not these are used in
the first instance.

SECONDARY ISOLATING CONTACTS

The secondary wiring shall be carried fromthe nmechanism via
a flexible tube, through secondary isolating contacts, into
the bottom of the instrument chanber. The isolating sockets
shall be contained in noul ded bl ocks fastened to the bottom of

the instrument chanber. The isolating plugs shall be
contained in a detachable plug box tray fastened to the
mechani sm Wth the breaker in its isolated position, it

shall be possible to plug the plug tray into the sockets at
t he bottom of the instrument chanber, thus allow ng checking
of secondary circuits without having the circuit breaker in
servi ce.

EARTHING DEVICE

Unl ess ot herwi se specified, an integral earthing switch of the
qui ck make type shall be provided for earthing the circuit
side of the sw tchgear equipment.

The earthing switch shall be l|ocated in the cable conpartnent
and shall be operated from the front of the sSwi t chgear
cubicle. This earthing switch shall be able to cl ose agai nst
the rated short circuit current and shall have only two
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positions, open or closed. Means shall be provided to enable
the earthing switch to be locked in both positions wth
padl ocks. The position of i nt egral switch shall be
clearly visible fromthe front of the sw tchgear cubicle.

Mechani cal interlocks shall be provided to prevent: -

(a) dosing the earthing switch when the circuit breaker is
in the stationary portion of the sw tchgear equi pnent.

(b) Inserting the circuit breaker into or wthdrawi ng the
circuit breaker from the stationary portion of the
swi t chgear equi prent when the earthing switch is closed.

In case the sw tchgear equipnent offered cannot conply with
the above requirenents, the tenderer nmay, at the tinme of
tendering, submt alternative offer. 1In which case, the
tenderer shall clearly indicate the deviations and provide
full technical particulars of the alternative offer

CURRENT TRANSFORMERS

Current transforners shall conply with the requirenents of BS
3938 or I EC 185 and shall have short circuit ratings not |ess
than that of the associated 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 BS
3938.

The rating of current transfornmers shall be as stated in the
Drawi ngs. Unl ess ot herwi se specified, te output and class of
accuracy for protection current transformers shall be 15 VA
C ass 10P10 for netering current transforners shall be 15 VA
Class 0.5.

Each current transforners shall be provided with an identifying
| abel giving its type reference, ratio, out put, class
accuracy, voltage rating and serial nunber. The |abel shal
be fixed to current transforner in such a position so that the
details of the |label can be easily visible.

The secondary wi ndi ngs of current transfornmers shall be wred
to suitable term nal boards and earthed at one point in the
circuit.

Swi tchgear equi pnent for circuits type Al, A2 and Bl shall be
fitted with one protection current transforner per phase, and
in additiuon to the protective relay elenent, the yell ow phase
current transformer shall also cater for the panel ammeter
instrunmentation. In the case of swtchgear equipnent for
circuits type A3, two separate current transformers shall be

10



.15

L- S15 (Ogos " 86)

provided in each phase, one for Translay pilot wre feeder
protection and the other for back up overcurrent and earth
fault protection and also for panel ameter instrunmentation in
t he yel | ow phase.

In addition to the protection current transforners nentioned
above, a current transforners shall be provided on each of the
two outer phases of each incomng feeders for KWH and KVARH
netering. The Electrical Contractor shall supply and instal
the netering panel for HY netering by TNB/ Supply Authority.
The panel shall be fabricated to suit TNB/ Supply Authority's
requi renments.

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

VOLTAGE TRANSFORMERS

Vol tage transforners, if specified in the Drawi ngs, shall be
of 3-phase, 3 linb, star-star, disconnectable type having a
ratio of 11,000/110 volts conplying with BS 3941 or |EC 186.
They shall be of cast epoxy resin filled type suitable for
installation in the sw tchgear equi pnent.

The connection between the wmin «circuit and voltage
transformer shall be capable of carrying the rated short tine
current of the sw tchgear equipnent.

The primary w ndi ngs shall be connected through suitable HRC
fuses to the circuit side of the transfornmers renote fromthe
busbars or, when specified otherwi se, to the busbars.

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

The voltage transfornmers shall be capable of being padlocked
in the isolated position. Safety shutters normally closed and
positively driven by the voltage transforners isolating swtch
shall open to enable the fuses to be replaced when the
transforners are in isolated position and shall shield the
access to the voltage transforners HV fuses as soon as the
isolating swwtch is closed.

Wien voltage transforners is specified to be connected to the
busbar side, the voltage transfornmers assenbly shall be clearly

11
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and conspicuously sign painted on the outside with the
inscription 'BUSBAR VT' .

Unl ess ot herw se specified the voltage transforners shall be
100 VA class 1.0 .

INSTRUMENT AND METERS

Al'l electrical neasurenent/indication instrument and neters
shall conmply with BS 89 and shall be of accuracy class 1.5,
unl ess ot herw se specified.

Each sw tchgear panel, except bus section panel, shall be
equi pped with an ammeter conplete wth maxi nrum demand
i ndicator and connected to the protection current transforner
in the yell ow phase.

Additionally, when any panel is fitted with a volatage
transforner, it shall also be equipped with a voltneter.

Al amreters and voltneters shall be of flush nounted type.
They shall be of nmoving iron spring acontrolled pattern
with deadbeat type novenment and provided with a readily
accessi bl e zero adj ustnent.

Instrunent dials in general shall be white with black marKkings
and shall reversible in the case of double seal ed instrunents.
The seals shall be of such materials that no peelings or
di col ouration will take place with age. Voltneters shall be
scaled 0 - 15 kV. Ameters shall be scale comensurate with
the current transforners ratio as specified.

Al other instrunents shall be provided in accordance with the
Dr awi ngs.

PROTECTIVE RELAYS.

Rel ays shall be draw out types conplying with BS142 or
equi valent with approved characteristics and shall be flush
mount ed in drawout type dust proof cases.

Rel ay contacts shall be of the self resetting type and shal
be adequately rated. They shall nake firmy wtout bounce
and the whole of the relay nechanism shall , as far as
possi bl e, be unaffected by vibration or external magneti c
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 nmulti-elenment relays, separate flag
i ndi cators shall be provided for each elenent, appropriately
phase col oured.

12
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Rel ays with provision for manual operation from outside the
case, other than for resetting the flag indicators, wll not
be accepted. They shall be provided with clearly inscribed
| abel s 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, auxillary supply.

Each non-directional overcurrent and earth fault protective
relay shall have a rated current of 5A and shall conprise of
three induction disc, inverse definite mninmnumtine lag in a
common case. The overcurrent elenments shall be provided with
adj ustabl e settings for both operating current and tine, the
adj usnent being possible on | oad.

The range of current settings for overcurrent elenents shal
be from 50 to 200% of rated full load with tappings at 25%
intervals and the time setting adjusnent shall be 0 to 3
seconds at 10 tinmes the normal operating current. The earth
fault elenments shall conply with the foregoing but shall have
a range of current settings from10 to 40% wth tappings at
5% interval s

In the case of sw tchgear equipnment for circuits Type, The
approved pilot wire feeder differential protection relay shall
be 5A single elenment relay type arranged to give phase fault
and earth fault protection.

In addition to the relays being acceptable to the S.O's
Representative, the Electrical Contractor shall also ensure
that they are approved by TNB for the installation under this
Cont ar ct .

SMALL WIRING

All small wring shall be efected with single core black
coloured PVC insulated 7/0.67 nmm plain annealed copper
conductor cables to BS 6231.

Wres connected to stud type termnals shall be term nated
wi th claw washers, one for each individual wire. No wire may
be teed or jointed between termnal points. Al wres shal

have nunmbered ferrules at both ends in accordance with the
wiring and connection diagrans. The ferrules shall be of
insulating material and the characters shall be indelibly
mar ked in bl ack. Additional ferrules marked "TRIP or 'T
shall be fitted to the wres interconnecting the relay trip
contacts and the shunt trip coils. Al netallic cases of

13



4.

4.

.19

20

21

L- S15 (Ogos " 86)

instruments, relays etc. nounted on the panels, shall be
connected by neans of green PVC insulated plain anneal ed
copper cables of not less than 4 sq. mm section to the nearest
earth bar. Wiere auxiliary wiring cleats are used to support
insulated wires, these shall be of the insulated conpression

t ype.

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 netal at the back.
Wiere stud trype term nal board are provided, the studs shal
be fitted with washers, nuts and |ocknuts or |ockwashers.
| nsul ated barriers shall be fitted between adjacent term nal
studs. 415/240V termnals shall be segregated from ot her
termnals and shall be fitted with non-inflanmabl e transparent
pl astic covers to prevent accidental contact. These shal
have warning |abels with red lettering nmounted thereon in a
conspi cuouss position. Wiere pinch type termnations are used,
these shall be of the approved type such as 'Klippon
term nal s.

FUSES AND ISOLATING LINKS

A fuse and a link in the positive and negative poles
repectively shall 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 foll ow ng code:

COLOUR FUNCTI ON
Black ... o0 L 5A fuse
Light Geen .....  ..... ..... 15A fuse
VWite Lo Lo L | sol atinglink.

Al fuses and isolating |inks shall be appropriately |abelled
to indicate their respective functions.

AUXILIARY CABLE BOX

Switchgear panels fitted with differential pilot wire feeder

protection shall be equipped with a snall auxilliary cable box
together with a conpression type gland at the rear end of the
panels suitable for the termnation of a 7 core

PVC PVC SWA PVC pil ot cable Ileading to the corresponding rel ay
at the TNB' s/ Supply Authority's end of the feeder. Likew se,
equi pnent fitted with netering current and voltage

14
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transformer shall also be fitted with a small auxilliary cable
box with a conpression type gland for connecting the current
and vol tage secondary |leads to the renpote netering equi pment,
using a 7 core PVC/ PVC/ SWA/ PVC cabl e.

CABLE TERMINATION

The cable term nation shall be of dry type suitable for 11 KV
3 core PILCDSTAS cable to BS 6480 of conductor size up to 300
sq. mMm The termnation shall be normally be for cable entering
vertically from bel ow. Howeever, due to site conditions, a
bottom angl ed entry or a vertical top entry may be required.
In such case, the Electrical Contractor shallsupply the
appropriate term nation accessories at no extra cost.

BATTERY AND BATTERY CHARGER.

One 30V d.c. N -Cd battery tripping unit of sufficient AH
capacity (5 hour rate) to trip mninmnumthree circuit breakers
at the sanme time shall be supplied and installed in each
substation room by the Electrical Contractor. It shall be
self-contained, floor standing steel <cabinet type wth
automatic 2 rate (boost and trickle) charging feature and
conplete with isolator, d.c. mlliameter, d.c. ammeter, d.c.
voltneter, indicator light for 'Mains on', '"Trickle Charge',
A.C. Failure'" etc. Charge fail visual and audio alarm alarm
cancellation, reset facilities and protective fuses shall also
be provided. Input voltage to the charger shall be 240V a.c.
single phase via a 13A 3 pin switched socket outlet. Catal ogue
and technical details of the battery and cal culation to prove
t he adequacy of the capacity of the battery shall be submtted
together with the Tender.

EARTHING

Al nmetal parts of the swtchgear equipnent shall be
i nterconnected and connected to the main earth bar running
al ong the switchboard. The earth bars shall be of not |ess
than 25 nmx 6 mmflat hardrawn copper. The earth bar shal
be bolted to the main frame and located so as to provide
convenient facilities for earthing cable sheaths and for use
with earthing device. Means shall be provided for coupling
earths bars of adjacent units. The joints shall be tinned and
bolted. A simlar earth bar shall run around the four walls
of the switchroom at a height of 300 mm from the finished
floor level. The earth bars shall be painted with an approved
green enanel .
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Earth el ectrodes shall be of copper jacketed steel core rods
with 16 mm dianeter and supplied in 2.4 mlength and shal
have provision for screw coupling wth another st andard
| ength. The copper jacket shall be of m ninmum thickness 0.25
mm and shall be netallically bonded to the steel case to
ensure that the copper jacket and steel core are not
separ abl e. The earth resistance of the HV swtchboard
earthing shall not exceed 1 Ohm Were the desired earth
resi stance value cannot be achieved after the first set of
earth el ectrodes have been driven, sufficient nunber of sets
of earth electrodes shall be installed outside the resistance
area until required value is reached. Each set of earth
el ectrodeshall be provided with brass connecting clanp and
approved type of precast heavy duty concrete inspection
chanber with renovabl e cover

The earthing point shall be identified by permanent | abel
legibly mrked wth the words "HV swtchboard Earth’
permanently fixed at the point of connection of every earthing
conductor to an earth el ectrode.

PADLOCKS

The El ectrical Contractor shall supply two 40 nm padl ocks of
"Yal e’ make or equivalent for every sw tchgear panel. Al
padl ocks in the sane substaion shall be supplied with keys
al i ked.

LABELLING

Label s of size not |less than 50 mm x 150 nm shall be fitted on
then front of all swtchgears by nmeans of non-corrodabl e screws
or any other nethod approved by the S. O's Representative.
The | abels shall be of black |amnated plastic with engraved
white lettering with details such as rating, over current
setting, wearth fault setting to which it 1is connected etc.
The exact wording of the |labels shall be agreed with the
S.O's Representati ve.

PAINTING
The sw tchgear equi pnent shall have one coat of priner, one
undercoat and athord finishing coat of paint applied at the

manuf acturer's works. The final coat shgall be of an oil
resi sting enanel paint.

INSPECTION, TESTING AND COMMISSIONING
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INSPECTION

The whol e of the plant and equi pnent to be provided under the
Tender may be subjected to inspection and test by the S.O's
Representative in the factory prior tom installation. The
approval by the S.Os Representative of the results of any
such inspection or test shall not prejudice the right of the
Superintending Oficer to reject 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 costs of all tests including the provision of t he
necessary test equi pnment shall be deenmed to be included in the
Tender Price.

Adequate notice shall be given when the plant is ready for
i nspection or test and every facilitry shall be provided by the
El ectrical Contractor to enable the S.O's Representative to
carry out the necessary inspection and tests.

TESTING

On conpletion of the installtion work on site, the Electrical
Contractor shall, at his own expense, arrange for all
necessary tests to be carried out on the equi pnment by either
TNB or a Service Engineer approved by the Jabatan Bekal an
Elektrik as part of the tests required of himfor the whole
installation under this Contract. The tests to be carried out
shall be as prescribed in the relevant British Standards Code
of Practice for High Voltage Switchgear, The IEE wring
Regul ation 15th Edition, the Electricity (Board Supplies) Rules
1949 and other tests deened necessary by the S . O's
Representative. In the event the installation fails to pass
any of these tests, The Electrical Contaractor shall take such
measures as are necessary to renedy the defects and the
installation shall not be considered as conpleted until al
such tests have been passed.

The tests to be carried out by the Electrical Contractor shal
consists of the follow ng tests as the mnimum requirenents: -

(a) 200 Vinsulation resistance tests on the circuit breaker
equi pnent, current transforners, voltage transforners etc.

(b) 24 KV a.c. pressure test for 1.0 mnute on the circuit
breaker equi prent and vol tage transforners.

(c) Magnetisation curve and ratio checks on current
transforners.

(d) Testing and setting of all relays.
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(e) Any other tests as recommended by the nmanufacturer and
t he supplier.

The S.O's Representative reserves the right to be present at
all tests and the Electrical Contaractor shall give at |east
one week notice in witing to the S.O's Representative for

this purpose. In any case no test shall be carried out
wi thout prior approval of the S .O's representative. Copies of
all the test certificates shall be submtted to the S.O"'s

Representative within one week after the conpletion of the
t esting.

COMMISSIONING

On succesful testing of the conplete installation, the
El ectrica Contractor shall arrange to commission the
equi pnent in the presence of the S.O's Representative on a
date to be decided by the S.O's Representative.

REJECTION OF PLANT

Any item of plant or conmponent which fails to comply with the
requirnments of the specification in any respect whtsoever at
any stage of manufacture, test or erection or on conpletion at
site within the Defects Liability Period of the contract may
be rejected by the Superintending Oficer either in whole or
in part as he considers necessary. After adjustnent or
nodi fication if so directed by the Superintending Oficer,
The Electrical Contractor shall submt the item for further
inspection and/or tests. Plant or conponents wth defects of
such nature that, in the opinion of t he Superi nt endi ng
O ficer, the requirements 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.

OTHER ITEMS TO BE SUBMITTED WITH THE TENDER
MANUFACTURER"S CATALOGUE AND DRAWINGS

Manuf acturer's catalogues and drawing giving detailed
information on the general arrangenent of the swtchgear

equi pnent, overall dinensions, general construction, position
of cables, grouting bolts, |oading on foundation, mninmm
clearance to rear end wall, trenchind details, technical

specification and other wuseful details shall be submtted
together with the Tender.
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RECOMMENDED SPARES

The Tenderer shall submt with his Tender separate Schedul e of
Spares recomended by the supplier of the equipnment. This
Schedul e should contain the price and delivery period of each
item of the spares recimmended. The Tenderer shall also
recommend the quantity of each item to be stored for the
pur pose of mai ntenance. The prices of these spares 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. The prices quoted shall be valid for
acceptance during Contract Period (extended if applicable)
of the project.

Al the spare parts shall be original and fully intercahngeabl e
with the corresponding part used in the min itens of the
equi prent and with each other without having to resort to
machining or additional, fittings at site. Al spares shall be
finished, protected, packed and | abelled in suitable manner to
prevent deterioration during prolonged storage in tropical
climte.

WORKING DRAWINGS, INSTALLATION, OPERATION AND MAINTENANCE
INSTRUCTIONS.

WORKING DRAWINGS

Wthin two weeks after award of the Tender or such shorter
period as may be required by the S.O's Representative, the
El ectri cal Contractor shall submt to the S.O's
Representative for his approval four sets of the details of
the layout of the switchgear equipnment in the sw tchroom
provided. The drawings submtted are to be nodified if
necessary as requested by the S . O's Representative and
resubmtted for final approval. It is to be understood,
however, that approval of the drawing will not exonerate the
El ectrical Contractor from any responsibility in connection
wi th the work.

INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS

As soon as the general arrangenent and details of the
equi pnent to be supplied have been finalised at and before the
delivery of the equipnent, the Electrical Contractor shall
submt to the S.O's Representative two copies of detailed
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installation, operation and naintenance instructions in
respect of the equipnent to be supplied. The instructions shal

cover the main as well as any associated equi pnent. For
this purpose , manufacturer's standard brochures wll be
acceptable provided that they refer particularly to the
equi pnent to be supplied and are free from extraneous matter.

The instruction shall include essential details, draw ngs and
sketches of the equipnent installation, operation and
mai nt enance techni ques, nmake nention of special materials
where used and include schedules of recomrended |ubricants
etc. Each of the above two sets of manuals submtted shall be
in a stiff cover ring file and with tittles to the satisfaction
of the S.O's Representative. The cost of these manual s shal
be deened to be included in the Tender Price.

SWITCHROOM

Approved type of rubber mat shall be provided in front of the
swi t chgear panels. The rubber nmat shall extend to the ful

| ength of the swi tchgear panels and shall be of thickness not
| ess than 5 mm and wi dth 1000 nm

' BAHAYA' sign, 'DILARANG MASUK sign, sign indicating
"Substation No: ' and shock treatnent chart shall be installed
to the requiremm of the Jabatan Bekalan Elektrik and to the
satisfaction of the S.O's Representative. 'D LARANG MEROKOK
sign shall also be installed.

Al trenches in the switchroons shall be filled up with clean
sand to a | evel above cabl e ducts.

As fitted |l ayout plans, shematic wring diagrans, and plans
showi ng cable routes and positions of earthing point wth
reference to easily recognised buildings and structures
shall be suitably framed up in the switchroom These plans and
di agrams shall be in addtion to the four sets of prints
required to be submtted to the S.O's Representative after
conpletion of the project as stated in clause 16.0 bel ow.

One 9 kg. dry powder fire extinguisher for A/B/C class of fire

and conplete with di scharge hose, nozzle and wall bracket shal
be supplied and installed in every swtchroom

SERVICE AND MAINTENANCE

During the Defects Liability Period, The El ectrical Contractor
shall be responsible for trhe service and mai nt enance work for
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the conplete installation. All works shall be carried out by

conpetent personnel. Al |abvour, material, tools and parts
necessary to rectify the defects due to manufacturing/
installation faults shall be supplied/ executed at the

El ectrical Contractor's cost.

The service and nmai ntenance to be performed shall include but
not be limted to the foll ow ng: -

(a) Replacing or making good all conponents of the sw tchgear
equi pnent, fuses, wiring, battery, battery charger etc.

(b) Replacing or making good all |oose and burnt cables and
term nations, all nechanical support and |inkage, earth
el ect r odes, earth electrode chanbers and covers,
conduits, trunking etc.

(c) WMaking good any danmage to roads, buildings drains,
cabl es, pi pes, concrete areas, paved areas etc. which
had not been properly nmade good arising out of his work.

(d) Al other works as deened necessary by the S . O's
Representati ve.

Al works shall be carried out as soon as the Electrical
Contractor has been inforned by the S.O's Representative or
t he COccupant and shall be conpleted within a reasonable tine
except under enmergrncy situation as stipulated in the
El ectrical Wrks Additional General Conditions. [If the

El ectri cal Contractor fail to conply wth the above
requirement, the S.O's Representative reserves the right to
engage another party to carry out the works, in which case,

the Electrical Contractor shall be responsible for all the
expenses i ncurred.

AS INSTALLED DRAWINGS, MANUALS AND TOOLS

The draw ngs, manuals, tools etc. as nentioned bel ow shall be
provi ded whether or not they are separately itemsed in the
Bill of Quantities of the Tender Docunernt. The cost of al

t hese drawi ngs, manuals, tools etc is deened to be included in
the Tender Price.

AS INSTALLED DRAWINGS
Wthin three cal ender nonths after the practical conpletion of
the project, one set of true to scale negatives (155/165

gn’sg.cm |1 SO AO or Al size) and four sets of prints for each
of the follow ng drawi ngs shall be submtted.
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(a) Site plan.
(b) Schematic Wring D agrans and El ectrical Layout Pl ans.

(c) Layout Plans of cable routes and earthing points wth
reference to easily recogni sabl e bui | di ngs and
structures.

These drawi ngs shall be properly stencilled and shall have at
the lower right hand corner the Electrical Contractor's nane
and address, adte of comm ssioning, sacle, draw ng nunber (the
drawi ng nunber to be obtained from S.O's Representative),
title and the follow ng particulars: -

JABATAN KERJA RAYA
CAWANGAN ELEKTRIK
CONTARCT NO:

TENDER NO:

If the drawings submtted are not acceptable by the S.O's
Representative, the Electrical Contractor shall anmend and re-
submt the drawings within two weeks fromthe date of return
of the draw ngs.

MANUALS

Four sets of the followng nmanuals and docunents of the
swi tchgear equi pnment, battery and battery charger shall be
suppl i ed:

(a) Installation manual.

(b) Operation manual

(c) Service and Mai ntenance Manual .

(d) Parts List.

(e) Product data and cat al ogues.

(f) Test Certificates.

The installation, operation, service and mai ntenance nanual s
shall be the same as those described in clause 13.2. Each of
the four sets of draw ngs described in clause 16.1 and
manual s, parts list etc. described above shall be in a stiff
cover ring file.

TOOLS

One set of portable 3 phase test plugs for insertion into the
busbars side or circuit side isolating contacts of the
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circuit breaker equipnment, or other simlar test accessories,
shall be provided for each substation. The test plugs or test
accessories shall be insulated to withstand 25 KV d.c. to
earth for 15 mnutes and shall be capable of carrying at |east
200 A continuously.

One set of standard tools and any special tools, gauges,
handl i ng appliance etc. as recommended by the manufacturer for
the assenbly, operation, checking adjustnment and norna
mai nt enance of the sw tchgear equipnent, battery, battery
charger etc. shall also be provided for each substation

TECHNICAL PARTICULARS AND GUARANTEES FOR 11 Kv
SWITCHGEAR EQUIPMENT.
(To be filled by the Tenderer)

$33133323333333333333131333131333131313133131333013131313113131311)3)3)))Q

1.0 General

*
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0

(a)
(b)
(c)
(d)
(e)

(f)
(9)

(h)
(i)
(i)

(k)

Circuit

(a)

(b)

(c)

(d)

(e)

(f)

Nane of Manufact urer
Nane of Supplier
Model / Type Reference No.

Type Testing Authority

Test Certificate Report/

Ref er ence
Rat ed Vol tage (kV)

Rat ed Conti nuous Nor nal
Current (A

Rat ed Frequency(Hz)
Nunber of Phase

| mpul se Wt hstand
Vol tage On 1.2/50
m cro second (kVp)
One- m nute Power
Frequency Wt hstand
Vol tage (kV r.ms)
Breaker

Rat ed Conti nuous
Normal Current (A)

Br eaki ng Capacity (WA
and KA)

Maki ng Capacity (WA
and KA)

Short Time Current

Rating. 3 seconds at
11 kV. (kA r.mys)

Nunber of Seals in the

SF6 Modul e/ Vacuum Bottl e

Rel ative Pressure (Bar)
of the SF6 Gas/Vacuum
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3.0 Busbars

4.0

5.0

(a)
(b)
(c)

Mat eri al

Rat ed Conti nuous Nor nal

Current (A

Short Tinme Current
Rating. 3 seconds at
11 kV. (kA r.mys)

Earth Switches

(a)

(b)
(c)

Rat ed Nor ma
Current (A

Maki ng Capacity (kAp)
Short Time Current

Rating. 3 seconds at
11 kV. (kA r.mys)

D.C. Tripping System

(a)

(b)
(c)
(d)

(e)

(f)

(9)
(h)
(i)
(1)

(k)

Nanme of Battery
Manuf act ur er

Type of Battery

Model No of Battery

Capacity of Battery at

5 hour Rate (AH)

Rat ed Vol t age per Cel

Rated Battery Voltage

(Rated Vol tage per Cel

Nunber of Cells

Name of Battery Charger

Manuf act ur er

Type of Battery Charger

Make of Battery Charger

Rat ed Current of
Battery Charger

Rat ed Qut put Vol tage
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(1) Boost Charge Current *
(m Trickl e Charge Current *
(n) Energy required for each *
tripping (In anpere and *
at 30 V d.c) R

* 6.0 Schedule of Departures from
Speci fication: -

$333333333333333333333333133333131331313133131311331311333131)3I))))Q

S))))))))))))))))))))))))))))))))))))))))))))))))))))))))))Q
Tenderer should enter details at tine of tendering. If no

details are entered, the equi pnent shall deenmed to fully conply
with the requirenents of the Specification.
Signature @ ... ..

Nanme of Tenderer : .................

Chop of Tenderer : .................

* * * * % % *x * * * % *x * * % *x * * * % *x * * * *x * * * *x *x *
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