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SPECIFICATION FOR 11 KV DISTRIBUTION TRANSFORMERS

GENERAL

This section of the Specification describes and specifies
requirenments for the supply, installation, testing, comm ssioning
handi ng over in approved working order and nai ntenance during
the Defects Liability Period of distribution transformers all in
accordance with the Specification Suppl ementary Notes, Bill O
Qualities, Conditions O Contract, Draw ngs etc.

STANDARDS AND APPROVAL

The transfornmers shall conmply with the | at est rel evant
British Standard Specifications, Mlaysia Standard or |EC
Recommendati ons and shall be of type approved by JKR

TECHNICAL PARTICULARS AND GUARANTEES

Tenderers shall submt at the tinme of tendering detailed
Techni cal Particulars and Guarantees in respect of the
equi pnrent offered which shall be binding. No departure from
t heseTechnical Particulars and CGuarantees wll be permtted
except with the witten approval of the S.O Not wthstanding
any description, draw ngs, illustrations or panphlets which
may be submtted with the Tender, all details other than those
stated by the Tenderer in the Schedule of Departures from
Specification at the tine of tendering, will be deenmed to bein
full conformty with the Specification

TRANSFORMERS

The transfornmers shall be suitable for continuous operation on a
3 phase, 50 Hz electrical power distribution systemwth neutral
earthing conditions and maxi mum phase fault levels as follows :-

11 Kv 350 WA
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6.6 Kv 150 WA
3.3 Kv 75 WA
415 V 31 WA

They shall be fully tropicalised and suitable for continuous
operation at an anbient tenperature up to 40 degree Celsius,
relative humdity up to 100%i soceraunic |evel up to 200 days per
annum and altitude up to 1000 netres above sea | evel.

TYPE OF TRANSFORMER

The transforners shall be oil-imrersed naturally cooled and
hernetically sealed type conplying with BS 171 or IEC 76 and
suitable for indoor duties. Unless otherw se specified, they
shall be low | oss, step-down type of distribution transforners
fitted wth skid type bases.

ELECTRICAL REQUIREMENT AND PERFORMANCE

VOLTAGE RATIOS

The standard voltage ratios at no-load shall be as specifiedin the

Bill O Qualities and/or Drawings and shall in general be as

follows : -

(a) 11000/433-250 V, so as to deliver load at the declared
vol tage of 415/240 volts, 3 phase, 4 wire systemwith the
neutral solidly earthed.

(b) 11000/ 3300 V

(c) 6600/433-250 V

WINDING CONNECTIONS AND VECTOR GROUP

Unl ess ot herw se specified, the wnding of all 3 phase step-down
transforners shall be connected as follows :-

H gher Vol t age - Delta
Lower Vol tage - St ar
Vector G oup - Dyn 11

IMPULSE WITHSTAND VOLTAGE
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Conmpl eted transfornmers arranged for service but with arcing
horns renoved shall be capable of wthstanding the follow ng
negative polarity 1.2/50 mcroseconds inpulse voltage on the
hi gher vol tage w ndi ngs : -

Nom nal System Vol tage | mpul se Wt hstand Vol tage
( Volt rms) ( Kv peak )
3300 45
6600 60
11000 75

Al'l inmpulse shall be carried out in accordance wi th the provisions
of BS 923 BS 171 or | EC 76.

Type test certificates may be accepted in |ieu of separateinpul se
tests at the discretion of the S. O

IMPEDANCE VOLTAGE
For the purpose of protection against short circuit stresses,the

m ni mum val ue of inpedance voltage at 75 degrees Celsius rated
current shall be as follows : -

4. 75% for transformer up to 1000 KVA
5.5% for transfornmer between 1000 - 1500 KVA
6. 0% for transfornmer between 1500 - 2000 KVA

FLUX DENSITY

The maxi mum flux density at any point in the magnetic circuit when
the transforner is connected on the principal tapping and
operating at normal voltage and frequency shall nornally be inthe
region of 1.55 to 1.65 Tesla, but at the tine of tendering
alternative designs enploying higher flux densities my bemay be
subm tted. However wth such higher flux densities for
consideration the magnetic circuit shall not wunduly saturate
during system over voltage conditions.

LOSSES

The no-load and | oad |osses shall be separately quoted in the
Schedul e of Particulars And Guarantees at the tinme of tendering.
The | osses shall be |ow comensurate with the econom c use of
materials such that the total capitalised cost is a mninmm The
no- load and full |oad |osses shall not exceed the values as
follows : -
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Si ze No Load Loss Full Load Loss
( KVA) (watt) (watt)
100 220 1950

250 650 2100

315 700 3800

500 970 5400

800 1450 9500

1000 1650 10500

1250 1900 13000

1600 2450 17000

TAPPING RANGE AND METHOD

Tappi ngs shall be provided on the higher voltage w nding for

a

variation of the no-load voltage, as specified in clause 5.0 of +

5.0 + 2.5% 0% - 2.5%and - 5.0%

Al'l tap changing shall be carried out wwth the transforners
circuit by neans of an externally operated tapping switch with
position indications. The operation handl e shall be nounted on
tank side and provision shall be nmade for padl ocking in any
posi tion. Padl ocks of any approved typeshall be supplied by
El ectrical Contractor.

LIMITS OF TEMPERATURE RISE

of f
tap
t he
tap
t he

The transfornmers shall be designed for continuous operation at
their rated power w thout exceeding the tenperature rise limts as

follows :-

In Top G| : 50 degrees Cel sius
I n wi ndi ng : 55 degrees Cel sius

CLASS OF WINDING INSULATION

The class of winding insulation shall be Class Ato BS 2757.

4
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5.10 NOISE AND VIBRATION

6.0

6.1

6.2

6.3

Due care shall be taken to ensure that the design and manufacture
of all transforners shall be such as to reduce noise and vibration
to a level nornmally obtained with good nodern practice.

DESIGN AND CONSTRUCTION
CORE MATERIALS

Al'l transformer cores shall be fabricated from high grade cold
rolled grain oriented steel of |ow |l oss characteristics.

CORE CONSTRUCTION

All parts of the core shall be of robust design capable of
wi t hst andi ng nechani cal shocks. Bracing of the core and w nding
assenbly nust be adequate to prevent any novenent relative to the
tank during normal lifting transportation and handling of the
transforner.

The supporting framework of the core shall be design toavoid the
presence of pockets which would prevent conplete enptying of the
tank through the drain valve, cause the trapping of air during
filling or cause the trapping of gases which involve during in-
service faults.

| ndi vi dual |amnations shall be insulated with material which w |
not deteriorate due to the action of pressure and hot oil.

WINDING CONDUCTOR MATERIAL

W ndi ng shall be of copper conductors and shall be disposed
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concentrically around the magnetic circuit linmbs. Wnding of
al um ni um conduct ors shall not be accepted.

WINDING CLAMPING AND BRACING

The w ndi ng and connection shall be adequately braced to w thstand
mechani cal shocks and el ectronmagnetic inpul sive forces which may
arise during handling, transportation and short circuit
condi ti ons.

WINDING INSULATION

Interturn insulation of winding, shall be of high grade paper. The
insulation barriers between windings and to the core shall be
cylinders of synthetic bonded paper, pressed board , fibreglass or

equivalent, and shall be of high dielectric andnechanical
strengt h.

OIL DUCTS

Q| ducts be provided where necessary to ensure adequate cooling.
The coil clanping arrangenent shall be such as will not inpede the
free circulation of oil through the ducts.

WINDING TAPPING

Tapping shall be located in such a manner to mintain the
el ectrical balance of the wi ndings and to reduce resulting axial
forces to a m ni mum

DRYING PROCESS

Before final assenbly the wi ndings shall be subjected to a drying
process.

TRANSFORMER TANKS AND COVERS
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The tanks shall be constructed from mld steel sheet having
corrugated steel sides with strengthening bars to provide rigidity
and mechani cal strength.

The tank covers shall be wel ded on. The tanks and covers shal
be so designed as to prevent collection of water on the outside
sur f aces.

The inside of tanks and covers shall preferably be sand or shot
bl asted or alternatively cleaned thoroughly by sone approved neans
to renove all scales and rust, and shall be protected fromrust
by permanent coating not affected by hot oil.

Skid base shall be permanently welded. Lifting lugs shall be
provided on the transformer so that the transforner conplete
with oil can be lifted.

COOLING SYSTEM

Cooling tubes or fins shall be fitted on the sides of the
transformer. The arrangenent of the tubes or fins shall be such
that all painted surfaces can be readily cleaned and painted in
position. The tubes or fins shall be designed to allow free
circulation of oil and to prevent any accumul ati on of noisture.

CABLE BOXES

Cabl e boxes shall be provided at the high voltage termnals of the
transfornmers. Unl ess otherwi se specified in the bill of Quantities
and / or Drawi ngs, they shall be vertical bottomentry type.

On high voltage side, the bushing assenbly shall be integral with
t he cabl e box.

On the | ow voltage side the bushing assenbly shall be nounted on
a plate which shall be flange nounted to a trunk or direct to the
transforner side. The cable box shall be separated fromthe plate
in order to facilitate conversion fromnormal bare bushing type to
cabl e box type or vice versa.

The flange fixings on both high and | ow voltage sides shall be
generally in accordance wwth BS 2562 Pt. 1 or other acceptable
authoritative standards subject to the approval of the S O

Sui t abl e wooden split clanps and gal vani sed i ron channel s shall be
used to provide supports to the cables.
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6. 12 GASKETS

Al'l gaskets shall be of synthetic rubber-bonded cork or other
simlar material subject to the approval of the S. O

6. 13 VALVES

Al'l valves shall be attached to the transfornmer by machined
fl anges. The outl et shall have femal e threads. A nale threaded
pl ug incorporating a sanpler shall be provided with each drain
val ve. Val ves shall be closed by clockw se rotation of the
handle and provision for padlocking in the closed and open
positions shall be included.

6. 14 FITTINGS

Unl ess otherwise stated inthe Bill of Quantities transforners
covered by this specification shall be provided with the foll ow ng
standard fittings :-

Term nal Marking and Rating Pl ates
Lifting Lugs

Jacki ng Lugs

Earthing Term nal (two nunbers on opposite side)
G| Level Indicator

O | Tenperature |Indicator

Ther nonmet er Pocket

W ndi ng Tenperature Indicator
Drain Val ve

Filter Valve
Pressur e/ Vacuum Bl eedi ng Devi ce
Pressur e/ Vacuum Rel i ef Devi ce

Pr essur e/ Vacuum Gauge

NN AN AN AN AN AN AN NN NN
3_W_'_'3© D OO T
N N N N N N N N N N N N

The transformers offered shall be suitable for installation within
the room space as shown in Draw ngs, |eaving adequate working

space between the conpartnment walls and cable boxes and/or
bushing termnals to facilitate the termnation of HV. and L. V.
cabl es.

6. 15 TERMINAL MARKING AND RATING PLATES
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The termnal marking plate shall show a plan view of the term nals
with the characters of term nal markings as per Appendix D of BS
171 or IEC 76 engraved thereon. It shall also show the tappings in
a tabul ated form The rating plate shall indicate the followng :-

Manuf acturer's name and address
Transfornmer Specification Reference
Manuf acturer's Serial Nunber
Year OF Manufacture
Rating in KVA
Volts at no-load on normal tapping :-
Hi gh Vol t age
Low Vol t age
Current at rated |l oad on normal tapping :-
Hi gh Vol t age
Low Vol t age

NN AN AN AN
D OO T
— N

—~
«Q
~

(h) Nunber of phases

(i) Frequency

(j) Vector G oup Synbol

(k) % I npedance Voltage at Normal Tapping at 75 degrees Cel sius
(1) Mass of core and w ndi ngs (untanking nass) (kg)

(m Mass of QG (kQg)

(n) Total Mass (kg)

(o) Quantity of GOl (litres)

(p) Maxi mum Tenperature Rise in Ql (degree Cel si us)
(gq) Tappings in Tabulated form

The term nal marking and rating plates shall be of a durable and
corrosion resisting material and the markings thereon shall be
permanently | egible. The two plates may be conbined into a single
pl at e.

6. 16 CLEANING AND PAINTING

No painting shall be carried out on the transfornmers until they
have been tested and found satisfactory. Al exterior ungal vani sed



6.

7.

17

0

L-S10 (May 1990)

surfaces of tanks and covers shall be thoroughly cl eaned of al
scales and rust preferably by shot blasting. Follow ng which a
primng coat of red | ead or other approved paint shall be applied
over all netal surfaces liable to rust. After conpletion of the
Wrks Tests, two further coats of G| and weather resisting paint
shall be applied. The first coat being allowed to dry and
t horoughly set before the second is applied.

OlIL

Transformers shall be supplied filled with oil and hernetically
seal ed. The oil shall neet the requirenents of BS 148 and shall be
conpletely free from PCB

TYPE TESTS AND ROUTINE TESTS

Each transfornmer and ancillary equi pnent shall be inspected and
tested during rmanufacture and before despatch to site. Tests
shal |l include type tests as specified in BS 171 or IEC 76. viz.
(a) Type Tests

(1) Ful | wave inpul se voltage w thstand test

(1) Tenperature rise test

(tit) Short circuit test

(1v) Measur enment of zero sequence i npedance

(v) Transfornmer tank vacuum test

(vi) Transforner tank pressure test

(b) Routine Tests

(1) Measur enment of w ndi ng resistance

(1) Measur enent of voltage ratio and check of voltage vector
relationship

10
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(ii1) Measurenment of inpedance voltage and short «circuit
i npedance

(1v) Measurenment of | oad | oss

(v) Measurenment of no | oad | oss

(vi) Separate source power frequency voltage w thstand test
(vii) Induced overvoltage w thstand test

(viii) Transformer noise | evel nmeasurenent

PACKING

Transformers shall be shipped wth the core and windings fully
imrersed in oil and hernetically sealed after the transforner has
been dried out in an approved nanner.

Al plant and equipnent shall be packed in a manner so that they
are protected adequately against the tropical climatic conditions
encountered during shipnent and storage at site. Al fragile
parts shall be packed separately in an approved manner. Pipe ends
and fl anged openi ngs shall be protected agai nst external damage as
wel |l as against ingress of dirt and noisture during transit and
storage at site.

EARTHING

The neutral point of the |low voltage system of the transforner
shall be solidly earned to achieve an earth resistance not
exceedi ng one ohm The frameworks and all non-current carrying
metal parts of the transforner shall be earthed simlarly to
achi eve an earth resi stance not exceedi ng one ohm An earth bar of
flat hard drawn copper wth dinension not Iess than 25 mm x
6mm shall be installed around the four walls of the transfornmer
roomat a height of 300 mmfromthe finished floor |evel. The
earth bar shall be bolted to the frane earth of the transforner.
Al joints of the earth bar shall be tinned and bolted. The earth
bars shall be painted with an approved green enanel .

Unl ess otherw se specified, the neutral earth and the frame earth
of the transforner shall be separately connected to its own group
of earth electrodes. The neutral earth and the frame earth shal

be connected to its electrodes by neans of two nunbers
green PVC insul ated copper cable of cross

11
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sectional area not less than 70 sq.nm The two groups of earth
el ectrodes after having been hang verifies by the S. O to
be each of earth resistance not exceeding one ohm shall be |inked
together by neans of PVC cables as nentioned above unless
ot herwi se specified. At least two points of the frane earth system
of the transfornmer shall be connected to the earth el ectrodes.

Earth el ectrodes shall be of copper jacketed steel core rods with
16 mm dianeter and supplied in 2.4 m length and shall have
provision for screw coupling wth another standard |l ength. The
copper jacket shall be of m ninmumthickness 0.25 nm and shall be

metallically bonded to the steel core to ensure that the copper
j acket and steel core are not separable. Wiere the desired earth
resi stance val ue cannot be driven, sufficient nunber of sets of
earth el ectrodes shall be installed outside the resistance area
and |inked together by PVC copper cables as nentioned above until
the required value is reached. Each set of earth el ectrode
shal | be provided with brass connecting clanp and approved type of
precast heavy duty concrete inspection chanber with renovable
cover.

The earthing points shall be identified by permanent |abel |egibly
marked with the words "“Transformer Frane Earth' or " Transformer
Neutral Earth' permanently fixed at the point of connection of
every earthing conductor to an earth el ectrode.

INSPECTION, TESTING AND COMMISSIONING
INSPECTION AND ACCEPTANCE TESTS

The whole of the plant and equipnent to be supplied under the
Tender shall be subjected to inspection and acceptance tests by
the S. O and his officers in the factory prior to delivery. The
approval by the S.O of the results of any such inspection or
test shall not prejudice the right of the SSO to reject the
plant if it fails to conply with the specification when erected or
to give conplete satisfaction in service within the Defect
Liability Period. The price quoted in the Bills O Quantities for
t he inspection and acceptance test as stated above shall include
the provision of all necessary equipnment, facilities, expenses,
al |l owances etc for the S.O and his officers to inspect the plant
and equipnent and to verify the tests. Adequate notice shall be
given when the plant is ready for inspection and acceptance test.

12
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11.2 SITE TESTING

11.

3

On conpletion of the installation work on site the Electrical
Contractor shall at his own expense arrange for all necessary
tests to be carried out on the equipnent by either TNB or a
Servi ces Engi neer approved by the Jabatan Bekal an El ektri k as part
of the tests required of himfor the whole installation under this
Contract. The test to becarried out shall be as prescribed in the
relevant British Standard Code O Practice for high voltage
transformer thelEE Wring Regulations 15th Edition, t he
Electricity (Board Supplies) Rules 1949 and other tests deened
necessary by theS. O In the event the installation fails to pass
any of thesetests the Electrical Contractor shall take such
measures asare necessary to renedy the defects and the
installation shall not be considered as conpleted until all such
tests have beenpassed.The tests to be carried out by the
El ectrical Contractor shall consist of the follow ng tests as the
m ni mum requi renment : -

(a) 2000 V insulation resistance tests
(b) 24 Kv a.c. pressure test for 1.0 m nute.
(c) Testing and setting of safety devices and neasuring gauges.

(d) Any other tests as recommended by the manufacturer and the
supplier.

The S.O reserves the right to be present at all tests and the
El ectrical Contractor shall give at |east one week notice in
witing to the S.QO for this purpose. In any case no test shall
be carried out wthout prior approval of the S.O Copies of all
the test certificates shall be submtted to the SO wthin one
week after the conpletion of the testing.

COMMISSIONING

On successful testing of the conplete installation the Electrical
Contractor shall arrange to comm ssion the equi pnrent in the
presence of the S.O on a date to be decided by the S. O

13
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REJECTION OF PLANT

Any item of plant or conponent which fails to conply wth the
requirenents of this specification in any respect whatsoever at
any stage of manufacture, test, erection or on conpletion at
site within the Defects Liability Period of the Contract may be
rejected by the S.O either in whole or in part as he considers
necessary. After adjustnment or nodification if so directed by
the S.O the Electrical Contractor shall submt the item for
further inspection and or tests. Plant for conponent with defects
of such nature that, in the opinion of the S.O the requirenents
of this specification cannot be fulfilled by adjustment or
nodi fication shall be replaced by the Electrical Contractor at his
own expense and to the satisfaction of the S. O

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

Manuf acturer's catal ogues and draw ngs giving detailed information
on the general arrangenent of the transforner overall dinensions,
wei ght, general construction, positions of cables, grouting bolts,
| oading on foundation, mnimm clearance to walls, trenching
details, technical specification and other useful details shall be
subm tted together with the Tender.

RECOMMENDED SPARES

The tenderer shall submt with his Tender separate Schedul e of
Spares recommended by the supplier of the equi prment. This Schedul e
shal|l contain the price and delivery period of each itens of the
spares recomended. The Tenderer shall also recomrend t he
gquantity of each itemto be stored for the purpose of maintenance.
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 S. O The prices quoted
shall be valid for acceptance during the Contract Period (extended

14
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if applicable) of the project.

Al spare parts shall be original and fully interchangeable with
the corresponding part used in the main itens of the equi prent and
with each other wthout having to resort to machining or
additional, fittings at site. Al spares shall be finished,
protected, packed and l|abelled in suitable nanner to prevent
deterioration during prolonged storage in tropical climte.

WORKING DRAWINGS, INSTALLATION, OPERATION AND MAINTENANCE
INSTRUCTION

WORKING DRAWINGS

Wthin two weeks after award of the Tender or such shorter period
as may be required by the S.O, the Electrical Contractor shal

submt to the S.O for his approval four sets of the details of
the layout of the transfornmer in the transformer room provided.
The drawings submtted are to be nodified if necessary a

requested by the S O and resubmtted for final
approval. It is to be understood however, that approval of the
drawng wll not exonerate the Electrical Contractor from any

responsibility in connection wth the work.

INSTALLATION OPERATION AND MAINTENANCE INSTRUCTION

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 prrent, the Electrical Contractor shall submt to the S.O two
copies of detailed installation, operation and maintenance
instructions in respect of the equipnent to be supplied. The
instructions shall cover the min as well as any associated
equi prrent. For this purpose manufacturer's standard brochures w ||
be acceptable provided that they refer particularly to t he
equi pnent to be supplied and are free fromextraneous matter.

15
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The instruction shall include essential details, draw ngs and
sketches of the equipnent installation, operation and mai ntenance
t echni ques and nmake nention of specials materials where used and
i ncl ude schedul es of recommended | ubricants etc. Each of the above
two sets of manuals submtted shall be in a stiff cover ring file
and with titles to the satisfaction of the S.O The cost of these
manual s shall be deened to be included in the Tender Price.

TRANSFORMER ROOM

Approved type of rubber mt shall be provided around the
transforners. The rubber mat shall extend to the full |ength and
width of the transformer and shall be of thickness notless than 5
mm and wi dth 1000 nm

"BAHAYA' sign, ~DILARANG MASUK sign, sign indicating " Substation
No :' and shock treatnment chart shall be installed to the
requirenent of the Jabatan Bekalan Elektrik and to the
satisfaction of the S.O ~ DI LARANG MERCKOK ' signshall al so be
i nstall ed.

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

As fitted |ayout plans, schematic wring diagrans, and
pl ansshowi ng cable routes and positions of earthing point
withreference to easily recogni sable buil dings and structuresshall
be suitably framed up in the transformer room Theseplans and
di agranms shall be in addition to the four sets ofprints required
to be submtted to the S.O after conpletionof the project as
stated in clause 17.0 bel ow.

One 9 kg. dry powder fire extinguisher for A/B/C class of fire and
conplete with discharge hose, nozzle and wall bracket shall be
supplied and installed in every transforner room

SERVICE AND MAINTENANCE

16
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During the Defects Liability Period the Electrical Contractor
shal | be responsible for the service and mai ntenance work forthe
conplete installation. All works shall be carried out by conpetent
personnel. Al |abour material, tools and parts necessary to
rectify the defects due to manufacturing/installation faults shall
be supplied/ executed at the Electrical Contractor's cost.

The service and nai ntenance to be performed shall include but not
be limted to the followi ng : -

(a) Replacing or making good all conponents of thetransfornmer and
anci |l ary equi pnent etc.

(b) Replacing and making good all |oose and burnt cables and
termnations, all mnmechanical support and |inkage, earth
el ectrodes, earth electrode chanbers and covers, conduits
t runki ngs etc.

(c) Making good any damage to roads, buildings, drains cables,
pi pes, concrete areas, paved areas etc. which had not been
properly made good arising out of his work.

(d) Al other works as deened necessary by the S. O

All works shall be carried out as soon as the Electrical
Contractor has been infornmed by the S.Q or the occupant and shall
be conpleted wthin a reasonable tinme except under Additiona
Ceneral Conditions. If the Electrical Contractor fails to conply
with the above requirenent, the S.O reserves the right to engage
another party to carry out the works, in which case the El ectri cal
Contractor shall be responsiblefor all the expenses incurred.

AS INSTALLED DRAWINGS MANUALS AND TOOLS

The draw ngs, manuals, tools etc. as nentioned below shall be
provi ded whether or not they are separately itemsed in the Bil
O Qualities of the Tender Docunent. The cost of all these
drawi ngs, manuals, tools, etc. is deened to be included in the
Tender Price.

AS INSTALLED DRAWINGS

Wthin three cal endar nonths after the practical conpletion of the

17



17.

2

L-S10 (May 1990)

project, one set true to scale negatives (110/115 gnfsg.m | SO A0
or Al size) and four sets of prints for each of the follow ng
drawi ngs shall be submtted.

(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 sable buildings and structures.

These draw ngs shall be properly stencilled and shall have at the
| ower right hand corner the Electrical Contractor's nanme and
address, date of comm ssioning, scale, draw ng nunber (the draw ng
number to be obtained from the S.O, title and thefoll ow ng
particulars :-

JABATAN KERJA RAYA

CAWANGAN ELEKTRI K

CONTRACT NO.
TENDER NO.

If the drawings submtted are not acceptable by the S.O the
El ectri cal Contractor shall anmend and resubmt the draw ngs
wthin two weeks fromthe date of return of the draw ngs.

MANUALS

Four sets of the followng manuals and docunents of the
transforners and ancillary equi pnent shall be supplied :-

(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

18
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The installation, operation, service and nmai nt enance nmanual s shal |
be the same as those described in clause 17.1 and the manual s,
parts list, etc. described above shall be in a stiff cover ring
file.

TOOLS

One set of standard tools and any special tools, gauges, handling
appliances etc. as recommended by the manufacturer for the
assenbl y, operation, checking, adjustnent and nornal maintenance
of the transforners and the ancillary equipnent shall also be
provi ded for each substation

SCHEDULE OF PARTICULARS & GUARANTEES

(To be filled in by the tenderer)

| TEM DESCRI PTI ON

1. Gener al

(a) Name of Manuf acturer

(b) Name of Supplier

(c) Model / Type Reference No.

2. Capacity of Transforner KVA KVA KVA

19
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Rat ed Power KVA
Nunmber of phases

Frequency Hz
No-1oad transformation ratio

W ndi ng connecti ons

Maxi mum t enperature rise

W ndi ngs, by resistance degree C
Top G| by thernoneter degree C
Maxi mum fl ux density at

normal volts, frequency

and ratio Tesl a

Maxi mum current density
at rated | oad

Hi gh vol t age Al 'sg. mMm
Low vol t age Al 'sg. mMm
Losses

No-| oad | oss at rated

vol tage frequency and

normal tap KW
Load | oss at rated current
and normal tap at 75

degree C KW

20
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Efficiencies at :-

Full load unity power factor
Full load 0.8 power factor
3/4 load unity power factor
3/4 load 0.8 power factor
1/2 load unity power factor
1/2 1load 0.8 power factor

%
%
%
%
%
%

| npedance volts at normal ratio
and rated KVA at 75 degree C

Vol t age drop between no-1|oad

and full load at 75 degree C : -

At unity power factor
At 0.8 power factor

| mpul se wit hstand vol tage : -

H V. W ndi ngs
L. V. Wndi ngs

Type of w ndings : -

H V. W ndi ngs
L. V. Wndi ngs

| nsul ation materials : -

H V. W ndi ngs
L. V. Wndi ngs

Core bolts and pl ates
Core | am nati ons
Cl earances : -

Phase to Phase in Ol

m ni mum

Phase to Phase out of GOl
m ni mum

HV. totank in oil

m ni mum

%
%

Kvp
Kvp

3

3

3

21
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b)

24.

a)

25.

Thi ckness of bottom nmm
Thi ckness of plate nmm
Thi ckness of cooling fins nmm

Total vol une of oil litres

Total mass of conpl eted
transformers with oil and

all fittings. kg
Mass of transfornmer arranged
for transport kg

Overall Di nensions :-

For service

mm
For transport mm

Type of gasket

23
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26. Schedule of Departure from
Specification :-

* Tenderer shall enter details at the tinme of tendering. If
no details are entered, the transfornmers shall be deened to
be fully conplied with the requirenents of this

Speci fication.

Dat e

24
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19.0 SCHEDULE OF SPARES

ltem Type O Spares Delivery | Quantities Uni t Tot a
Peri od Reconmended Price

10.

Tot al

The price quoted shall valid for acceptance during the
Contract Period (extended if applicable) of the project.

25



L-S10 (May 1990)

Dat e e e e e e e e e e

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