
1.oo SCOPE:-

Tlris speciticarion covers desisn, ,:,1:!:!-"-.1 assembly, testing at manulacturer,s works, supply &dehvery o[ rhree phase 50 HZ. t t/ 0.433 KV, Delra/Srar: ve;i;r ?.o,, r rrn f r, ,*. wrndrng, ourdoortype, oil immersed naturallv Oil &.Air cooled, i,".1 C"*. 
""""rlrted Type 25, 63 & 100 KVADisrribution Transfonner *ith outdoor Brrhi;tiil"";;; iio rcvo, tr7o.+:l KV DistriburionTransformer with cable End Box Type at botf, 

"naias 
p'". a"t ifriirrirf,"a f,"."nf,u..

2.oO APPLICABLE STANDARD :

Item
s ecifiEatron lbr Power lran sformel

Specilrcation for 17.50 KV Bushin8

n tbr Markir aId Relatlve itio ns ot t cnn in.rls
Speci[ication of Caskets

s ecill(rtion lbr colo nrxcd
Specilirarioo lor ready nririe(l paint, brushinS Z,n( Ch

PIrnrn
.-Ig9]il'c!9ri

Cuide tb

teclsheets aId stripsand magnctrc ciriuE
r lo.rdi 181,I oil rnntersed Trar;i

Sp(,cification lbr Mechan jcal
Testing

testing of metals-Tensile

lS I180(ParGl) o42014

F0r Po rcelain Parr-tS:8603:2O0ti
For Met,rl Pirt-tS:3347(prn-l/Section-

lS:2026 (Parr-t
t'ype-lll as per lS: I I149/Type-C as per

tS:4253 PaI'l.ll
IS5

ts 104

ls 049
ls,{r600

lS I608:2005

lS Number
lS2O26

2.O1 The transformers covered by this specification shaI, unress otherwise speciried be buirt to confrrmto the latesl lrldiarl Electncitv Rrlps wherever applicable and rhe require';;Its ol the latest issues of
f;ll',.,,j:j:.?,::rrXra 

and rs 202b, cBLtr;;,,#;;;;;;";iJir1il'ij'i'",.,",*, rsuses ) some o,
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2.O2 Pre{ualifying requirements for BIS certilied transformer rnanufacturer-

tj) The certified photo copies of
test Reports required for
obtaining manufacturint
authonties, losses as per Enerry Emciency
Level.z (As per Amendmenl no.4 MarchZ02l)
specifred rr lS-t IBU(pJn.l):ZUt4. Aluminun)
wound. 25 KVA,63 KVA, IOOkVA and 160 KVA
rrt,ng dtstnbution trinsformer (Alumrntum
worrnd & CRCo Core) trom the Govt. Standerd
rest. Lilboratory/Govt. Approve(l Laborttory
shall be JUbmrtted rlong wllh rhe render
The typ€ tesr cerrrliceres lbr all r.rtrngs shall nr,t
be more thrt 5 ye.rrs old lrorn the dare o!

ol lhe render

valid rype & special
'lSl'mark i.e for

license from BIS

(ii)

3.00 CLIMATIC CONDITION

3.01 APPLICATION

4.00

4.01

d02

The equipment shall be installed ondouble pole structure orplinth at outdoor location anywhere in west Bengat in the Disrribution syitem of wBsEDcL'i; ;ff;;i power suppty to theconsutnel.

PRINCIPAL PARAMETERS :

The transformers shall be suitable For 
-outdoor inq,tallation with three phase,50 Hz, 11 KVsystem in whichthe neutral is effectively eanhed.,anJ ,f,", .f,trr',fi'i" suttable for servicewith-fllctuarions in supply vottage upro plusI2.S% a rni"rr-iZl"ur. 

- "
l ne r ranstorlret. shall conform to the tollowing specifrc parameters

Mrq") \N.,l"z
tS'''..*z

$,,,
W,,V\'

Serial No rements Documents uired to be submitted
BIS t,icense 25. 63, 100 & 160

CRCO Core) r"ting
,the bidding is open I
, who possesses val
rights as per BI5 for
efliciency levcl-ll as
t):2014.

KVA (aluminum wound &
distributbn transtbrmers

o those mJnufacturers onlv
id ISI License/ [rarketin;
ofiared ratings for cnergy
specilied irr lS:llB0 (parF

(ii) ISI mrrki[8- l'he traosformer, as per [nergy
Emciency Level-2 (As per Amendment no._4
March 20Zl ) spe(ified i tS.l180(pa,r-l) 2014.
must bear 'lSl' certilication mark. In rhis
conneLtion, d certified photocopy ot the vahd lSt
trcense/ntarkrng nghrs musr be suhmrtled along
with the tender.

SI nlarking License, the offer shall
ection.

(iii)

(i) For

ln absence
be liable lbr

oll
2 tesr report for tendered rattng

nSlorm€rs
Type
oftra

r rhe purpose of desigo lbllowing climatic conditionsshall be consideredr-
l. Elevation at nlean sea levcl

2. Maxlmum ambienr Arr temperature (oC)

3. Maximum daily average ambienr (.C)

4. Minimum Ambient air temperature (.C)

5. Relarive humidity

6. Pollution level

7. Maxrmum Wind pressure

: 1000 M

:40

:C)sDe8.c

I l00o/o

I tleavily polluted

250 kglsq. mtr

3000mnr

100

Fo

8. Annualaverate rain fill
9- Average No. ofthunderstorm day perannum
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12 KVSystem VoltaS,eI

Rated Voltage HV

Rated Voltige LV3

,1 Phase
50 HZ subjcct to lluctuation o

Il KV

for 16, 25.63 & 100 KVA0.433 KV

f tSa/o

0.433 KV for 160KVA

3 Phase

Frequency5

Cor)nection IIV
Star ( Neutral brought olrt)

Delt.r

Connection LV1a

The Neu
winding
insulated
earthed.

n da Lsecon rh tyallr po
.lLlt parhbellha gh

dbehaldnarmite

l,V NeLrtral Earthing7b

Dynl lVector GrouP8
CokStilrintate IaRC o )Cll t-C ade (ighType of Core9

10 Winding

RnringII

t2

l3

iype of Cooling

15"CPer'aentil e lnr edance at

100 & 160 KvA, HV winding shall be

Double paper Covered alurrlinium
a d thc LV windirrg shall be wound f

paper Covered alumlnium for 25,

i)1op orl tenlP. rise nleilsure
thPrmornetet _ "35oC

lo

sfomfhe nd perl n ,lshnH c
f overedCbtuDovered p3pCoilnlEn

tlit d6 KV3lor l- &ncluctonl II ll nt

dbv
4.5o/o ! 71o/o ( lS tolelance

25.63, 100 & 160 (vA

ONAN

wound frtrm
cort(lualor
ronl Doublc
63,100 &

iil Winding tenlP. rise me
Iesistance method -"

asured bY

40 "c"

temperature rise will.be treated as non
responslve.

13.I KA for 3 seconds at I I

bove limits ofBids rtot meeting the a

KV
Rated Short Circuit Level

Rise over lnlbientMaximtlln TenlPerature

I5
No tapping shall be Pro

tra
vided for
nsformers upto 160

KVA rating, until and
unless specified.

Tapsl6

t1

IB

udible sound Ievels in decibela t rat€d voltage &
frequency

Upto 50 KVA 48db
51 100 KvA - 51db
t0l 300KVA - 55 db

301 - 500(vA - 56 db

Non-Sealed TYPe

i)
ii)
iiiJ
rv)

'l)t)r

s.00 LQS5CS:

Standard Losses at 75o C will tte as follows :

The Total Loss at 50 o/o & 100o/o loading at rated voltage anrl frequency at 75() C shall not exceed

h, V.
the value as melrtioned below
NO POSITIVE TOLERANCE SHALL BE ALLOWED ON THE MAXTMUM TOTAL LOSSES AT 50

) & (5) mertioned below.ol' & 10070 LOADING
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Sl. No.

(1)

tto0o / 433V

l1000 / 433 v

6.00 1'ERMINALS

FOR 25, 63 & l0o KVA DISTRIBUTI

H.V. 8t'shin8 (l t KVSide)

LV bushing (0. 433 KV side)

Neutral bushing at L.V, Side

H.V. Bushing I l1 KV Sjde]

LV bushirrg (0. 433 KV side)

Neutral bushing at L.V. Side

ON TRANSFORME R

17.5 KV class

1100 V Class

17.5 KV class

1100 V Class

Neutral of L.V. Winding shall be brought out through

$u'*

]_llilrl ,l'1.V. Windrn8 sha be broughr our rhroushporcelain.bushingsimilar ro LV bushin! for .onn".t-ionwrth earth terminal.

300 Wafts t050 Watts 4.S0 t (lS Tot)
435 Wrns 1500 Wrrts 4.50 r (tS Tot)

57{) Warrs l7(l{) Warr( 4.50 ! (lS Tot)

3

HV & LV bushrngs shall be locaredrh" Herght or ifie i;;' ; ii:t"rI r:1,:ff1il1,:t"1"1n,[:.fi;,;" "., on rhe rop cover
the oir rever sause.. L.v bushins rocatiorishoutd ;; ;;ii;il: il:,lJr,T.il.,*" mark,ns o,

srritable size"cable end box wilh Non-magnetrc gland plate shall have to hcside ortransformer. For 1 I KV side. 3c X 6s ,q. i, iipe'.ii",#;il.;:.r,;::11;._il;:,J:,il t;l300sq. mm xLpE/pvC cabte. The bidder sh;ll 
"rrrr"-,i" ,rlrffi"T o, n, cabte box so as roprevent the ingress ol morsture inro the box due to ;,, *r,* O,*.ur?i,ing into the box. The cablelI;',,T,:'i;,'iil::*1':|;:Ir':'rvp" utr, r,.", fi"in il;J;;"d and rirted wirh NEo.K.

type gland plare wirh nut bolr arranlp-l:t: 
with brass wiping gland to be mounted on separate splrt

shar'he ritted *,,r, "," ""i,i,,',:'f""#_il:::lI:"::X*lt-"li#;J[,i:,i:lrr:ilifitn:il
]l:i::,Il:X::X.'r.Jr',i';,I::::::: :*'1"' "r 'r," .oi"",li,c il;';r"', be s*ted and sr,a, be
1".. it,"n tz .n,. ii""_"i".,"ir, .ii,li,,,l, 

on the Hv side rhe rerminal rod shal have a djamerer Dor
p,*,a"a ru ro ,,,,,Ji;;:;;;;;,::.ll;::'Il,lif 'n",, 

,,* u, -orcr Hr (ahre s,,ppurr cramp shourd be
The LV cable box shall have non r

suitable tbr singre co;;;;.;,:;, ;l:1.':'rretr( 
lvpe gland pldte wrth Sland pldre or appr('priare size

xLpE/pVCcrbt'. ., "", gtands on Lv side to rerm rnate tltxvgraae,* j,,tc.iof,.q 
rnrn

The electrical characlenstrc ol. bushrrr) 2u99. Drmensrors & typs oJ lrr.lr;.1-8-s 
rnsrrlator's shall be rn a(corddr)ce wrlh Ihe latest version ol.

parts and rs e6dJ)6d6?,"p#ilif ,'j'.1-:ilf T: :X l:i,"Til e,"-r7s".,io,.iij io. ,","i

X\"e \^"*--Yv l\mv

Pa8e4 oI2t

M*z'*'
,\q

otal Loss I NLL + LL) at
zs "C

Vokage Ratio

(2) (3)

Rating in KVA

50 % LoadinB

(4)
100 Loadin8

(s)

lmpedance Voltage in
Vo at 50 Hz & 75C

(6)

11000 / 433 V 25 175 Wa$s 595 Warts 4.50 I (lS Tot)
2

I t0ot) / 433 V ll)0

63

lo0

qA,\ Ru
d\oth-) ,[k($ W q)

i4. 1

Transformer shall be provided wirt
Srdes HV & LyiuJ,,;.,n,ri"-,1.,0"1"";,:$::,ly;.rJ.jiif,Ji',:iii" on borh HV,&LV.
Lover'. The. Height o, rhe rop oI rhe Bnshing ,ri.,,rJ-r. i.l.*"iierurrriorrr)er' 

not on the Top

:l"111l,iTlr:;:ti J"riXli""l,['.r:".,i' *i,r, .*,",,"i;; i';" ';, -',ifi il]:'"1;:'*::;. ;;i ;,;il i^, ;#:1":,.,,i,I 1+i:',:Jtlil;,,,,,,,1lf; #:lXil;,,,J" T"L"l",L:';I

iii"*;T#lT$"i,ffi Hlj;,il:j fi,Ll"J,"n,li.ff iiu; rill,ff"ilffi #;j"i

1.



6.0r INSIILAIIQNIEyEL,
The Transforme[ shall be
below:

porcelain bushingsimilar to Lv bushing for connection
with earth terminal.

capable to witistand test voltage as specified

ll Kv 12 KV 75 2ll

433 V 3

7.00

7.Ot

7.02

'7.03

7.04

Cores:

The cores shall be of stack type only for all the 2 5, 63, 100 & 160 KVA DTR" constructed from low loss

Silicon Steel cold rolled grain orienied with rnter lamination resistance & rust inhibiting property

having Magnate/ Carlite as lnter lamitration insulation.

The m-axim-um fiux density in any part ofthe core and yoke at normalvoltage & frequency shall be such that

it 
" 

nu* a"nsity *ltf, *12.3olo comLined voltage and frequency variation from rated voltage & frequency

does not exceed 1.9 Tesla.
The No Load Current at rated voltage and frequency shall not exceed 3% of the full load current and at

112.50/o conrbined v:lriation ofvoltiSe& frequencythe no load currellt shallnotexceed 6 offullload currcnt'

The assambled core shall be securely cl3nrped with uniform prcssure to minimrzc noise'

The M.S. Core clampinS franre shrll be provided with hftillg holes tor T'lnkiDg & detankinS '1nd the (ore rs to be

electlicallyconne(tedbytinnedcoppel.strjpoladequatesectiontotheCors[IamelbrearthinsthlotlSh!hetankat
two diffcrent points to drain off clectrostatac potenrial that may build up'

The supportin8 franrework of the core shill be so designed . 5() as to avoid the presence of pocket whi(h

would pievent complete emptying of tank or cause trapping of air during illinS'

Adequaie provision shall be made to prevent movement of core and winding relative to the task durnrg

transport and rnstallatlon or while in service.

The core shalt conform to: ls : 3024, Electrical sheet steel & ls: 649, Method of test steel sheet . successhrl bidder

willoflerforcorcforinspectionaDd/orapprovatbythepurchaserdurinEthemanufncturinSstaSe'
The manufacturers call notice in this regard should be accompanied with the followinB docutuents as proof towards

the use of primecore meterial.
ln voice of the supplier 2l Mill's test certificate 3) Packing list 4) Bill ofLanding5)Bitlolentrycertificate

to custonrs.
core material slull be procured either from core manufacturer or through their

organization of rePute.
7.09 Tianstormer Sl. No. shall have tobe punched on thetop core'yoke frame'

Note: The wave slrape oI lmpulse voltage should be chopped on tai

Winding:

The Transformsr shatl be provided wilh requisite number of windinBs and shall be so designed to

withstand the electro mechanical stress exerted under short circuit conditions as per lss : 2026 (Part's)

Thewindi[gshallbcsodesignedtoreducetoaminimumoutofbalanceforcesinthetransfonner.Foil
winding will not be lcceptable.
The winding shal bc so (icsigncd rhal alt coil assemblies of idcntrcat volt3Se & KvA ratinS sha b!

lnterchangoable-
The wind;ng shall be assembled on the corc ccntrally for magnctr( balancr' & symmetri(ally for electncal

balance. Duits shall bc providcd for oil circulation and lowering hot spor tenrpcratu'e in the windinE'

All insulatint materials to be used in the translblnrer shall be of class A insulation as speclfied in lndian standards.

1'he paper insulation where used shall be epoxy dotted cralt paper and shall be dry and free form punctur€ and

oth;r defecrs. Solid insularion shall be of besi quality. Wooden suppon, if used, shall be well seasoned and

compatible with hot transtbrmer oil The test certificate of the raw materials shall be made available by the

Transformer manufactureron request during Inspection & TestinS

The insulataon o[ Transformer winding & connections shall be free flom lnsulating materials liable to

soften. ooze out,shrink orcollapse and shall be non catalytic & chemically inactive to transforoef oil

during service.
The details lrsulation covering [or LV coDductors shall be DPC(Double Pap

KVA forHV windinB itmay be eitherofDPC/SE [Super Enamel Medium) lbr 16,25

7.t)s

7.06

7.07

7.08

1)

8.00

8.01

8.02

8.03

8.04

8.05

accredited markettDg

er Cover) for 16,25,63, 100 & 160

& 63 KVA DTR and for 100 & 150

m 4(four) nos. up to 63 KVA DTR

8.06

8.07

8.08N$
At

KVA DTR the HV
Th€ number of

\Ne
9D\

.-t\v) $"tt*'"
$*Ar"

Rated short duration Power
frequency withstand voltage

in KV ( r.m.s)

Rated l-iShtning itnPulse
withstand voltago

( ln Kv peak)

Highest System
voltage

Nonrinal
voltage

W
q9

\, ,tJ)

wredrng insulatron shall be of DPC.

H\coils per phase per hmblorstr(k core shrll be mrnrmu

b1 r--,, i"'"'U-k{-trtfr.,f k q)4il4

-i



8.09
8. r0
8.1I

6(Six) nos. for too & l5o KVA DTR.
The lnter.leaved tnsulatinp paper berween rhe layers clf the winding, shall be epoxy dotted Kraft paper.The clearance between rhe colls shall be adequaie and *"1 .; -;;;;i;;;";.
The stacks of windings sha, receive adequate pre srr.i"r"g" t."",.*i i"r"ie assembry. Notapping are tobe provided on the winding.
Hv/Lv lead termination to the stud sho..rd.be made either by method of brazang / sordering or the free €ndof The lead wire having consrderabte lengrh ,r,*la U"'i"r,ii f"r"r""lr, I *" rinS should be fixed rothe bushing stud with suitablenut,bok and washer,

The neutral torhatioh point inside the tank should be at a suitable location oh the upper portion ofthe tank and not onthe lower side so that jt ls easily accessrble without lifting rhe core co,l assemblu. 'l

8.12

8.13

9.02

8,14 WINDINGAND CT EARANCE TNS|DE THE TANK(to. Stack type core)

coNsrRuETr0N:

The winding shall be assembled on the core co-araally for ma8neric balance ancl symmerrically for electncalbarance Liberar ducts sha, be provide for oir cir.uration ina io*",.,ng hor spot tenrperature in rhewindingspacers, wedges shall be robust & hard insulations are so nrteJin tle winaing ttat rtrey wttt ne,tte.move' nor permit any relative movement ofany part ofthe wrndrng during normalservrce and under a terminalshort circuit, without causing mechanrcal inJu.y io 
"ny 

,nrrf",ion i,itt 
" 

*,'nAing_

i) The transformer shall have separate H.V. and L.V. windings made oI electdcal grade Alunranium wires asspecilled conlormiDg to rerevant rss i.e. rs:19r. Is:.r897, r!,2+oq. ri, 12444, rs:t3730 & rs:6162 of ratestedition.
ii) Number o{.Hv coils per Phase/limb shall not be less \thao 4 nos for DTR of rarint 25 & 63KvA and for lO0l(VA & 160(VA r,.ansformcr the no of HV coils per ptraseTtimU straliUe mininrum 6 Nos.iii) Minimum crearance between Hv coirs anaTor seciions itrourJue e.+m, ,na rt topTuonom, the minimumclearance should be l2 mm includtng l.S mm insutating r,ng.
iv) Minimum inter phase crearance (HV-to HVl with 3 m;ph;e ba.iers shourd be 1o mm up to vorrage crassof 12 KV-
v)- The minimum end clearance IHV to earth) should be 2omm up to volt ge trade l2 KV.vi) End insutarrons at both ends shalt rnclude up to 3OO KV gladel-a) 3mm thick yoke insularion over winding ofthe phises.

.., , .l] -.11: !l:".:t.the top and bonom for ciicutation of oil in the Lv and HV windinSs.vI, I ne nllnrnlum radiirtclearrnce rn rhe wrnding wrlt be as lbltows:.a) Berween core & LV windin8 3 nm.
b) Eetwcen Lv wirdinS and Hv wrndinS romm incruding 2 0 mm thj.k pressboard conformint rs:1576cylinder where LV winding ,s I l00V irade and HV wi;di,tg lZ (V Brade.viii) Ly cylinder preferabry be made o[ corrigated insurating pr&s boara. oir dncts need to be providedbetwcen core and LV wrndrng.

rx) Mrnimum crearan.e berween tank wal and Hv windings/rive parts, where the Hv winding is l2 Kv grade,clearance: zs mm no additionar insurating b:rrier shari b" ,a"d in'but*""n. rhe dimension in respect o[ducts alld clearan(e in the windings shall-hold ro. ttr" ass"n,bi",l *inaings and core prior to application ofptessure [or permanent shrinkage of.oals. The chJnges rn dinrensions in frnished condation ihall remainwirhin t 59o (Frfteen per(enr).
xl rhestackofwindingshall receive adequate shrinkage treatnrent before linalassenbly. Aditlstable devicesshall be pr.ovided for raking up any possible shrinkagi ofcoils tn service. tte coit ctamping a,,"ng".*t 

"i;tinrsheddimensionsofenv.o,lductshallbesu.t"r-*,Inot,rp"a"t.""-crrculalionofoilthroughtheduns.
xr) Allspacers Axral wedges/runners used rn windrngs sha, be mJde-nipiu-.oap."...a p."ssboard -sorrd,conlorming ro B 3. r of rEc 641'3-2. In case .rotror:"r.oir *,Jin! 

"i ri.V. alr spacers shar be p.op".-ly ir,fr."aand doverair punched toensur€ proper roct<rng. ett axraiwedg"iT*rr.^ trtjrru" p."p".rv irirria rI j"r"i",ishape so rh.t rhey pass through tire iesrred sprl_; f.;;iy. i;i;;; si.,.,ng.uning. m,l,ngand punchrnsoperations shall be carrred oul rn such rway. that ttrere jrouta noi te iny luri ana ct"rmat,onir ur.t!i,.... 
-"

8.I5 BRACTNG OF WINDINGSI

i) The windings and connections ofall transformers shall be bra.ed to wtthsrand chock which mav o.. rounnB lrallsport or d-ue to switchinS/ short circuit end other transiert condltions during iervicZii) coilclamping rings. ifprovided, shalibe orst"er or oriuiiaure insurating,nateri"r. exi"iii L,rinat"amaterialotherthan Bakelite papershall not be used.

9.00

9.01

TANK:

conveDtional prain tank shar be constructed. The Translbrmer tank and cover sha, be rabricated rronlgood comnrerciar grade row carbon ste€r surrabre for weldrDg a 
"i "a"qrri"',t i.r"ess. The rank washould b? ofrhickness 3.,15 mrn. Top and botrom plare shouid t" "i!]o rn_ thickness forrransrormers upto and includint 100 KVA and for transformers above 100 KVA rating it shall be ofminimum 6.0 mm. thickness tor taok top & bottom plate ana for siJ" *"iiiiii" ,r,i.r.nurs shalt be ofminimum 4.O nrrtl. thickness. Tolerance as p€r lS : i8S2 shall he applicable.

Tink design shall be such that core & windjng assembly can U" tr'ni.a o. a"trnlua 
"".itu.

R"L-ilI[L Page 5 of2l
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9.03
9.04

The under carriage of the tank shall be made of channel of suitable size & design

The base of each tank shall be t" i;t;;";;;"i rt shall be possrble to move the complete tmnsformer

unitby skidding in any dlrection wlthout iniurY when using plates or rans

Tank shall be designedto p."r"n. .",'Jn-u* ii'*"tei r"nt ior". shall be of adequate strength lt shall be

bolted on to flanged rim of tle tantwrti Jeaihei proof hot oil resrsrant synthetic rubber orsvnthetic

rubberized cork resisun,,o r'ot t'"ntrotn"'lo]i iorrrJtrntne to rypt rll as P€' ls1ll49/Tvpe c as per Is \
42s3(Part2)of 5 mm thickness and sh;iil;p'";;;ith ;"teitight compound bewe€n rhe tank flanse and the

gaskeL
Horizontal Stlftershall he provtded continuously welded on the tank wall verticalstiffener o[srmil'r

For 63, IOO & 160 KvA DTR thernronreter pocket shoukl be welderl on tank topcover having threads on proicctcd

portion above top coverso that thc poeket can be covered by a metallic cap having thread inside The location ol thc

therrnomcter pocket should be at the centrc ofthe t3nk top cover'

For 25 KVA DTR a oil filling hole with threaded metallic cover should be Provided al th€ centre ofthe talrk top cover'

Lifting lugs ar€to he providetl at tfre two Jiagonally opposite sid€s ofthe !a kloptJ)verso thal the finished transforDler

can be lilied by means ot" shactte fne tt,)p i''"t fut tt'ntfotn"tt ottating 53 KVA and aboveshallalso been Provrded

with a lifting handl€ for lifting the tank top cover'

The taIk shall be designetl in such a way that the metallic part inside lhe H V bushirg shall remain immersed in oil wh-en

the oil level is at minimum oil level mart<ing ofoit tevel gauge ftrr DTR 63 KVA and above and the Hv bushing pocket of

th€ shalt remain immersed in oil for transtormers at mi;imum oil level markin8 for DTR upto and including 25 KvA'

Tank cover should have 90" downward bent edSes on all sldes to 
-protect 

the Easket under th€ top

cover from direct exposure to *."ti.i. irr" onr.lovershould havesli3htly slanted towards Hvside so

that rain water could not accumulate on the tankcover'

Thc rating, sl. No. , P o No,year&month o[ manufacture' guaranteed forliveyears ' 
property o[ WBSEDCL' Asset

codification no., Energy Efficiency level "ii"'aiiet 
p"t nt"idment n<r' 4 

.March 
2u2l ) tvpe' markinB wrth standard

mark as per chuse no ls I 180 ( P.lrt I ) "t 
)o iil[ite ;th grs markrng sha]l.be engraved / Embossed dislinctlv on the

tank body in idditron to those p,,'ia"i- i" if'"'n'''" a 
"t'ng 

ptite Adequate crreshall be taken so that trnk

does nut get dameged (luring su(h *g;';*t Al';t"'i''ay'li"istt""t1,tia"q'Jtethr(laloss{ortarrrrngthosedJtd
berng engraved rn thc st 

""t 
.,y u" *"rat]i-"i 

""'uit"tt" 
tot"iun ot the trnk bo(ty Adcquate 'ar' 

must be taken so thrt

thc nain trnk/Hot rcsrstrrrl p.irnt ,u,'a*ir'-" t'"iiiit"utronner orl do not srlli'r iny damaSc durirrS tht' prorcss ol

welding.

Nuts &Bolt5 and washers art to be plovtdcd lor outside use on tank covel & accessorics shallbe as follows:

a) Size l2 mln or below - Stainless Steel

ii eJ"* rz n|t. - steel with suitable rinish like Electro Balva[ized with passivation or hot

dip Ealvanized.

9.06

9.07

9.08

9.09

9.05

9.l0

9.l4

9.15

hsidewallolthetankandtheM's.ChannelshallbepaintedwithvarnisholwiLhho!oilresistancepaint,stiffeer9.11

9.tz

9.13

qualified welders
Nuts. bolts, flat washers spring washers as specified shall be used and.suitable spac,e lo press the tank cover

Following minimum clearaIce between lop yoke and top cover are to be malntarneo'

shall be coniinuously welded on the tank wall'

All the welding ol the ,rnk & ,..",to't"J nt'st be double welded and alt welding operations musr be done by

a) 25 KvA TRANSFoRMER

Oil level from top cover shalt not be less than 25 mm and height of oil level top yoke or top of core shall not be

less than 50 mm(at cold condition)'

b) 63. 100 & 160 KVA (WITHOUT TAP CHANGER)

Transformer lthe clear"n.. b"t*""n topJilliitop o[ core and tank 
'over) 

shJll not be less than 125 mm'

Silica gel breathers are to be provided on ransformers ofall rati[8s A suitable metaltic cover Should be provided oll the

pipeonwhichthebreath€Iisprovide.latalocationiustabovethebreath€rsothatitcnnprotectrainwaterlromfallint
di.ectly onlo the breathe[. Conseryators are to be provided of ratin8s 63'l0O and 150 KvA- The pipe for connectiog lhe

breather shoutti be provided with i oretxllic phte suitiible shrped in the lbrrrl of I crnopy llnd itt ll point ol the pipe

beneathwhichlhebreathelsothatrherarrrwaterdoesnotlitlonlothebreatherdlrectly.Themojstureabsolplion
shall be indicated by a change in thc 

'olour 
olsilica 8cl crystals whirh should be visiblc from i distancc Th('volunre ol

the breathcr shall be suitable tbr 500gm. of silica tel conforning to ls:3401 lbr transtbrmers tlpto 160 KvA The

conservator shall be liberally dimensioned sucfr that with the lowest anbient tenrp€.atur€ and no load on the

ttanslormer
The oil level shall not recede too low with the highest ambient temperature & permissible overload on the transformer'

the oil will not spill illto the brcJther pipe ('r to the exterior to wrste The conservJtor shrll be provlded with oil level

indr(ator o[ prlsmatic tyPc with minamum, nornlal & maximum temperature markinBs. The inside diamcter ofthe plpe

aonrlcclinB the s.rvator to the miin tank shall be within 25 ro 50 mn and it should be Projectcd into the

conserlr'atot in suc wry that its end is, approximately 20 mm above the bottom ofthe conservator

hTgt? t S.'
4{;

.,t 
")\''
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9.16

conservators sha' not be provided r'or 25 KVA DTR. For DTR 63, l0o & 160 KVA conservarors o, suitabre dimensionihall have to bc provided rhe conservator sha, not t ave any Drain n,r, t". i."rrtrr.". 
"t 

u3, 100 & r 60 KvA ratings.Filling hole with threaded air tigh! metallic cover shall be provided a, ,rrr,. i".r"*o. ,ipe for 63, 100 & 160 KVAtranstbrmers shall bc welded on the tap cover- conservators arong with sirica ger breathers .re to be provided in thetransformers The con servator s ha ll be liberally dimensroned srch- tn"i *,iiiil-i.**, 
".bienr tempe.ature aDd noIoad on the transformer, the oir rever shalr nor rec€de too ro* 

"J *,ii'in" i,rn*, ambienr remperarure andpermissible over load on the transformer the olt willaot spill into the b."r,i".,,r" *,o ,nu 
"xterior 

to waste.The conservator pipe hore nfted ro rhe tank cr.,ver shaI be prr..rvided wittr a sultjire stanted prate. if required so rharwhile pouring oil into the transform€r thr
care shourd te taken s. ,n", 

",i 
;;; ; ;Il;::'J;[i.":::","J":[1,,*T,l#,ii,"^Lll,lj;,. . .r";",.:;welded on the cover. Air release pluS should be provided on the top oi,i" 

"rri".,", *",, ,"d in tank cover to rereaseany entrapped air' Thermonreter pocket as.per rclevant lss shouli b" p.oria"J on ,op .or"r for measurement of topoil temperature The thermonreter pocket shourd be werded on tank t", -r". i"r,"g ,r,*"as on proiected portion oftop coverso that the pocket can be covered by a metallic cap having th.""i,,aa. 
-

COOLT c ARRANGEMENTT

l.The tmnsfonner shall be suitable lbr lording of I00go continuors maxir
withour exceeding $e thernrrr li,,rt ,rt aI tap posations. 

num ,-ating with 'oNAN (oohng

2 The DTR 25 KvA and above nray be litted wrth round or elliptical coolinB rubes bent and welded tu tank olradiators
3 Consisting of a seres of separate circurar or elripticar tubes, or a pressed steer plate assembly rbrmedinto ellipticalorothcroilchannels, welded at thetrtopand bottom to;e tank.

The round cooling tubes shall be made ot mild steet{ERry U"r,nr, ,,i,*r. wall thicknesi of 1.50 mmand a crean bright internar surface free..from .u., 
"rd 

,.rt". trr"y .i",i o" suitabry branched to protectthem from nrechanical shock normally met in transportation 
"nd 

o".p th" modes of vibrationtransnlitted by the active part of.the transfbrmer in servic;. The elliptical tubes or elliptical oilchannels ofpressed steel plate ar least of l8 SWC [or l.2Smm thickness).
4. Thc radiator header on the upper sirle should be placed beleath the LV bushing pocket so that due to oilleakage from the gaskers of Lv bushing oillev"l ao", not in uny rrof go teiow the upper stae oftop radiatorheader and in the process effectiveness ofthe mai"tors for.ooling i, n"ot tost.5Themanufacturewi'havetoprovideinformationregardrngwarL""rat""",."u.,o"*."diatorcooringtubes

separately as part ofthe guaranteed technacal particulars.

The.manufacturers should submit pressure test certificates for thc rransformcr tanks ar least for one batrh citherconducted by them or by rheif rabricar0,., rbf which orde[ is praced wittr them and eageslboth insrde and ourside) ofthe rransformeI tank should be double welded electrically and scrupufou.rfy ar'p". af,. ,p"aln.",irr.

o 
' 

+T,",",o,,,
tu*b

qA\a\.ry
hqv

)

h.fu,uv
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9.I7 PRf,SSURE TEST :
a) Type Test:

The transfo rm''i with all finings including bushings and shall be rubiect to air paessure ofgoKpa above atmosphere for 30minutes and vaccunr of2SO mnr. Of
rhepermanenrde,,ect,* 

";;;;,:I::1,.:.:,;:::11"ff:::jljjffiT:?_:ilU:".ffizoorvaro,:0,in,,".Lensth Ol ptare,ptoTsom **tffi**
751 to l2somm 6.5 mlh

lfrequired, the mnnufncturers should submit pressure test certificates for the transformer tanks at least for oneTank for each batch either conducted by their fabrlcators or by them."r"r. i.rn"ro.r"r,"nks should be doublewelded electrically as per the specilication.

b)Routine Testi
The transformer tank with welded/bolted covershallbe tested at a pressure o[3S Kpa above atnospherepressure maintaaned inside the tank lor l0 mins. There should be no leakage in any part,

9.18 Oil Lc.kage Test:
The asseDbled transformer witl
equivarenrrorwicerhenormar ;r"'i*[t"'r:11;:1:,it":,H*ii], lo.rtion sha[ be rested at a pressure

poinl dL Lne Dase ol tne bnk lbr I hr. There should be no leakage at any

M
ts, \t-ffi"%



9.20 BUSHINGS:

Allbushingsshallconfo[mtotherequll'elnentsoflatestrevisionofls|8603:2008andotherrelevantstandards.Bushings
lnra, t" *?ff processed, homogneou! and tree fronr cavnies and orh€r flaws. Clazing musl be Llniformrn colour rnd free

il-Jni irir,".., !r.n, 
"n 

d other ;etects. The b'rshing rods & and nuts shall be ntade of brass nr mrterral 12 mnr dianreter tor

il.J ii""a ir u*rrings. The bushings shalibe"fixed to the rransfornrer on srde wirh strarght pockets and in the same

piJ 
", 

on ,f,","p."r"i rop .ou". fo. t."niiormers above 100 KVA. For rranstbrmers of 100 (vA and below the bushing

can be nrounted on pipes. The tests as per IS 2099 and tS 7321 shall be conducted on Lhe bushings'

The Bushin8s can be ol porcelain/epoxy matcrial For11Kv'175Kvclassbushrn8andfor0433/0433Kv'l'lKVclass
irtr,,ru rii"ji u 

"t"a. 
oin,"nrioni oi b,,st ing, o[ the vokage class shall conforfl to the standalds specified

Arcing horns shall be provided on Hv bushrngs

The Lishlning Impulse vuluge ol H V busiffishall bc 95 XVP and sho durrtion ?ower lrequtn(y vultrg( shrll b( 28 KV

inirsjlir," ii u,!r""c shall"have short dur rrron Power lrequcncv voltrgt shrll bc J KV (Ri\4s)'

ii" ri".r,,"g.,r,"rr btlot ,eputed ,r,at". rtr"i g.rslring,nanut".t,ir"r rh"tt have .r'cdcnrial ol supply ol BushinSs rDd hrve

testing tacrlity for bushing

Thern.rlimunrphasetuphaseanclphaseroealth.leirr.nceilrairinCaseofourdoortype[,ushillgshJllbensf(lllows

10.00 PAINTINGS:

rO.OT SURFACE PREPERATION & PAINTING:

Clearance

75 mm for DTR upto 25 KVA

and 85 mnt. beyond
25 KVA.

45 nlrr.

Page 9 of 21

The minimum phase to phase and phase to earth clearance in air in case ofCable End Box type bushing shall be as tollows

volt.lge

11 KV

t-v

LV

Phrs. to Earth

320 nlnr

1,10 mm

40 mfil

20 lnnr

il 6ENERAL
ii 

'-lri 
p-ri*t. *r,un 

"pplied 
in a normal tull coal shall be free from runs' sags' wrinkles' patch'ness'

brass marks orother defects.

z. eiip.ir"r,,r,"rrue \/ell marked into the surface, partiaularly in aleas where painting is evident
- 

anitt e nrst primingcoat shall be applied as soon as possible after cleaning The paint shall be

"ppri"i 
rry,iir"rt tp].'y according to nranrrfacturer's ieconrnrendation However' wherever airless

(nrav is rtot Dosslble, conventlonJlspray be used'

t ;I;7ru ;;rli;"; forming and weldirrg has been 
'ompleted' 

all steel work surla{es shall be

ttru-u8trty .funn"a oiust, sca_ie weldin8 sla& or spatter and other contamination prior to any

printing.
). Ste"elsurfaces shall be prepared by shot blast cleaninB (lS 9954)'

i. ci,ppi"s, i..+i"g, and steel wrr-e brushing using manurt o'' pow er- driven, tools can not lemove
" 

tr,:"iry .,i't "*,i, 'rill-scrles. 
This methods ;hill o;ly be used where t'iasr cleining 

's 
imPructical'

ItrotPctive aoitrnS:
i. 

- 
n,,oun.r,niii,"nrshavebeencleancdrndwrthlnlourhoursolsubsequentdtJln&they5h'llbc
given suiteble anti corrosion protectiolr'

f. fiif"ri"g;," *" tVpes ol pi.rrnt which tlrry be suitably used lor the iteDrs to be to be parnted dt

shop and supply of matchnl8 parnt to site.

ttot ort reiriuntlerool or varnish paint for lnner surface '

For external suriaces one coat oftherno setting powder paint or one coat ofepoxy primer

f.-ffo*"J tV -o.o"tt of polyurethane base paint These pains can be either a'r dryingor stovinS'

vl ParntlnpP|ocedLrl'e'
l. Aliprep.rred stePlsurlrces should be parnled belore vrsrblP re ruslin

whichever is sooner- Chemlcal treated stecl 5trrfaces shi'll be prined

ii)

rr)

,v)

a)
bl

rnd while
where thc

I occurc or within 4 hours,

as soon as the surl;ce is dry

the surface is still warm.
qrality offilm is impaired by excess film thickness(wrinkle , m(d crackrnB or general

W. t))o

kr"'r"e \,dt
2

350 nr33 (V
255 nrnl

PhiNe t(, Phasc

350 mm.

l30 rnm

Clear.ince
PhJ\.1(, [.r rth

220 nrm.

80 rnm.

VoltBge

]] KV

IlKV

/L5
qm'v, \x,'2 GL

tA\e\*42 be
$'orntro

ffi; *rfiv



vD

v'i)

sohness) the supplier shall remove the unsatisfactory paint coating and apply anolher coating_ As ageneral mle. rhe dry film rhickness should not excee; ihe specifiej;inirnu'niary filnr thtckneis bymore than 25t%_

Damaged paintwork:
1. Any danrage occurring to any part ofa painling scheme shaI be n."de good to the sanre standard of
^ .corrosion 

protection and appearance as that was originally applied.
Dry liilm thickness:
1. To the marimum extent practicable the coats shall be applied as a contiouous tilm ol uniform

Thickness and free from pours. overspray, skips, runs, iigs, ana Orips sft,,rfa fe 
"roiaea. 

fl"different coats nlay or may not be ofsame colour.2. Each coar ofpaint shall be allowed to harden before the next is applied as per manufacturer,srecolllmendation.
3. Particular attention must be paid to full film thickness at the edges.4. Th€ requirenrent for dry filnr thickness (DFI1 ofpaint and ttre rn'aterials to be used shall be asgivenbelow:

2

10.02

10.03

viii) Tesr for painted surface:
l. The painted surfaceshallbe tested for paint thickness.2. The painted surface shall pass the cross hatch adhesion test and impact test as acceptarce test a dsalt spray test and hardness test as type test as per,lSfU stanaaia.'

Note: Th€ paint wok shall also come under the.or"r"g" ofgu'".ant"" p.rioa .,f ii" uqu,pa"n,.
Eefore paintioS or filljnts with oil,all un.talvanrzed parts shall be completely cleaned & free from rust,scale&grease and dll cxremat surface on castingi shal be filled by ,"t"1 ;;;;.itj,; 

-

The interior of all rransformer tank & l;rernat ,t.u.tr."t ,i""i *o.i liriil" ,t o.ougnry cleaned of a[ scate & rustby sand blasting or other approved method. This rurr".u rt.ri u" 
-p"ini"a 

.,]in n* oir resisrin, varnish or paint.

Mnrq Ttr,
S.1;\-,r

$*"'
%*t,

%n'
Mo,*

o
eg\n"? I

\tv-

sl.
No

Paint Type Area to be
painted

No of

I!.1icrons

Total dry lilm
thickness,

Inside 0l 30
60

30
25 cach

Lrqurd Piant
a. Epoxy(Prinler
b. Polyurethrne Itinrsh

ThennosetiiDg Power Paint

Hot oil rcsistallt iI irrrish

01Outside

lrside

0l

01

02

Or tsrde
Outsrdt

35 l0
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11.00 EARTHING TERMINALS :

TwoearthingterminalswithluSscapableofcarryingthefullamountoflowervoltaSe.shortcircuit
current oftransform€r contiDuously for a period of 5Sec. sha,t be provided on tank bodyrt suirable locations

12.00 RATING & DIAGRAM PLATE:
12.01 AratingplatebearingthedataspecitiedintherelevantclausesoflsllEo(Partl)of2014 in cluding con nection

diagram, iector gr'oup, VoltaBe Lv & Hv, LV & HV current, percentage Impedance, Loss fiSure, Makers nanle' serial no etc'

are-to be provid; al;ng wirlithe transformer. Bls logo for Bls level 2 cRGo core Alumin,um windinS is to be marked.

rZ.0Z The tot;l weight offinished transfornrer alonB with the untanking werght of core & winding is to be mentioned

12.03 6uaranteed maxirnul teDrp rise in oil & windingshould be mentioned'

12.04 lt should be mentioned thar the loss figures oIthe DTR corresPonds to Efficiency Levez of[As Per'Amendn]ent no.4

March 2021 1 lS 1lB0 (Part l) ol2014.
12.05 The cuaranteed valrres olTen]perature rise of top oil & winding are to be mentioned'

12.06 "Property ofWBSEllCL" is also to be nrentioned that

12.07 Th; transfornrer shall also be marked with standard mark as per clause no. 13.4 of lS 1180 (Part l)
of 2014.

13.00 MOUNTING ARRANGAMENT:
The Mounting arrangement shall be as per clause no. l4 of lS I 180 (Paft 1) ot 152014 or latt'st amendment thereof. Thc

160 KVAi l1/0.433 iV trans[ormer may also be placed on concrere base. However the distance between the hole

centres shall be 415 rrrn. without any tolerance.

14.00

14.01

\4.02

DUTY UNDER FAULT CONDITION

It is to be assumed that abnormal voltage will be maintained on one side of the transformer when

there is a short circuit between phases or to earth on the other side.

The transfornler may bedirectly con[ected to an underground or overhead line and nlay be switched

intoand out of seNice toBether with or without its associated incoming / outgoin8 line'

14.03 The thermal ability to withstand short circuit shall be three seconds without iniury for 3phasedead

short circuit at the terminals. The related calculation is to be stlbmitted'

14.04 over Load Capacitv:

Each transtormer shall be capable olcarryingsustsined overload asstated is ls 6600'

14.05 Mounting Arrangement:

The applicable

yoke tbr 25 KVA

Markings at

iitted in the

ocket as per

\i *s\'
dF

Page 1l of

qrr

15.00 EIIIINGS:-
The followinB l'ittings slull be provided with th e T raDsforfl ers.

i) Name,rating & terminal marking Plates

ii) Two nos, eafthinB termilals on tank body with lugs suitable locations

iiD Two nos.lifting Lugs at two dia8onally opposite comers ofthetanktop cover'

iv] Pole / plinth mounting arrangement.

v) Sihca gelbreather.

vi) H.V. Bushing with arcing horn. For cable end boxtype Arcing Horns are not required'

vii) L.V. Bushing for phases & Deutmls.

viii) Oneno. oilfilling hole with coveron thetaDk top cover located riShtabove the centre oltop

DTR.

ix) one no. oil level Bauge of prismaric type wirh Minm . Normrl & Mrxn Temperature

suitable location ol tank lor 25 KVA ard tbr 63, 100 & 160 KVA DTR the same shall be

conservator,

x) conservator (tbr 63, 100 & 160 (vA DTRJ

xi) DrainValvc(for25,63,100&160KVADTR) [ REC type with 3/4" plug ]

xii) FilterValve (tbr 63,100 & 160 KvA DTR) [wheelvalve - 3/. size I

xiii) Explosion Vent with Air release plugl for 100 & 160 KVA

DTR )

se plug on the tsnk top cover tor 63, 100 & 160 KVA DTR and themrometer p

21

xrut \ ei. r.t.,

Liln\"2 k
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specification on tanktop cover located rightabove thecentre oftop yoke

The thermometer pocker shall have threaded metallic cover.xv)

16.00

15.01

TRANSFORMER OlLl
A. Transformer Oil should conform to IS:3 3 5 according to the WBSEDCL.s tatest Technical

specification o f Tra nsform e r o il a nd it shall fr-ee from moisture and have unifornr quality throughout.
B. Use ofrecycled oil is not acceptable.
c oil shall be filtered and tested for breakdown vortage (BDV) and moisture contenr before fi ing.
D. The oil shall be filled under vacuum.
E The design ofthe materials and processes used in the manu[acture of transformer, sha]l be such as to reduce to

a minimum the risk ofdevelopment of acidity in the oil.
F. The transformer oil is to be procured from reputed manufacturer only. During inspection oftransformer the

manufacturer may have to submit the complete test report as coll"at"i f.o, iir" oil ,n"nufacturer, whenever
asked, failing which the transformer may not be accepted.

18.00

18.01

Liftins and Haulase facilities :

Each transformer rank shafl be provid€d wirh rifting rugs suirabre for rifring of rransfbrmer conrprere

with oil suitable holes shall be provided in the base channer of the translbrmer tank for fixing in the D.

P. Structure above ground level of heighr 4.5 merer approx.

17.00 Insulating Oil

Internal Earthins Arraneement:-

Ro[tineTest:

offered transformers to the extent ofmi imum of1o% ofthe offered quantity subiect to a minimum quantity of 1
no. for rating up to 1oOKVA; 11/0.433 KV and for rating 1G0KVA; 1t/O.a:e XV, fOb% oftle offered rransformer
shall be subiected to routine tests at the manufaciures works. 6ne transformer for each lor of offered
item will be subiected to Temperature rise test ar minimum tap position.

The following tests are to be carried our:

a) Measurement of winding resistanoe.

b] Ratio. polariry and phase relationship

c) % lmpedances voltage at zs'C and at S0 Hz

d) Load losses at50% & at l00yo loadingar 7S"C

e) No load loss a t 5 0 H z and no load clrrrent at rated voltage.

0 lnsulation resistance.

8) lnduced over voltage withstand.

h) Separate source voltage withstand

i) Characteristic requirenent of oil sample will be as per lsr lg66 -1983 amended upto
1987.

,) MagnetisinS currenr at rared volrege & frequency & llZ,S % of rated voltage & frequency should
not

exceed the limit as per tS: t1O0 [ pan - I ) 19gg Ct. 22.6 .
k) Tem-Perature Rise Test as Per relevant clause of Is 1180(Part-1) of2014 willbe conducted on on€ bansformer of
each offered lot for each ratingofDTR.

All metal parts o[ lhe tlanslornrer with the exceprion of the individLrar core lamrnatron, cor€ bc,rts and
associated clanping plates shalr be nlaintained at sanle fixed potentiar & core shourd be earthed at two
points.

19.00

KVA DISTRIBUTION TRANSFORMER

Testins & Inspection : .

r9.01

l) Pressure Test: As per Clause no. 21.5 of lS 11BO (part-1) 2014
m) Oil leakage Test: As per Clause no. 21.S of IS 1180 (part_1) 2014

Kns &,tfi"?\'\
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19.02

19.01

20.00

20.01

19.04
19.05

20.04

20.05

19.06

20.03

20.00

20.0r

20.o2

IJlsle$:-
ln addition to the routine t€sts, rhe followin8 type & special tests' are to be carried out at CPRI/ NABL

Accredited third
pr.,y irl.."aw "t -y olher Govt reLognized Test House o one translornler ol the particular rating a[ter

r.-ih, aridihlp .n.l nlr.ement of f'u.rnr'.. Oiaer ol the panrrular rating for the firsl trme Jfter belng

llilllliiEl,l'irl'li"[i"i.". 
'.iir," 

,"'ii."r"' rattng on which type & special tests are to be conducted shall

be manufactured rn sdditron to tr," oroeieJ q"nti'ty rot thal ;;tinB and.shall be ofler€d for rnspection &

".,,re ";rg 
J,h ,h. 1' offered lot for inspeciion & iesting The Ass;t codifiration no of those transformcrs

offered rn tn lot as per dehvery sctreoutc mIy Le -arke,t reilpurarity on the property pla!e ofthe transformcr

"ri,f 
*i..iir. "iii" particul;r ransforme; for type & specral test and.alier that the marking of thc Asset

codificatioI nos. oI the remaining transtormers shJli bu t"de p"t-"n"nt in preseDce ofthe iIspectinB oflicrals

oI*BSEDCL Trans[ormcrs tbrsucht".6 "."tub" 
*rnrfrciured as per relcvant technicrl speci[ication JDd

"rri.rJJ**,.e ""a 
shall havc ro be olTered lbr inspe(tion & testing like routire test 'rnd temperatur('r'se

;5.1 ;;;; ; iy;" "& .p"ci.rl tests, bv wBSE DCI''s testing w ins Afrer successftrl ro ntpletion ol prelin ioary tesrs'

iirnitorn,".rtl,itt r" r"nt lor type & special tests and tirose iests will be witnessed by wBSEDcL testinB wln8

Atter successful (onrpletion ol'l-yPe tu,ii th" tt"n'tn'nt"t tn'ill be s€aled by WBSEDCL'Iesting Wing The

iil"tf"..". wittr the sealing aie to be pr'eser'ved at the manufacturer's.works lb'| conrparison with the

transformers to he otrered in tuture untrl 
'cornpletron of the order and vahdrty p€riod of enrpanelment once

,i" ,riiJ,i, *..a ,. 
"ver 

the seahrlS oI the I hose tr irnslornrers will he renroved bv tesnng wi'rg of wBSEDCL

H;i: ilfiffi,;;;;l;;;;;*i,h";;;nsformers All the related cost tbr such rvpe test will have to be

borne by the ,ranulhcturer.

a) Dynami( shor! circurt withstand test to be conducted as per lS 2026(Part 5l

frjl,ii.i"* i.pul. ,"f,"g. wilhstand test to be conduded a; per lS 2026(Part 3) The lmpulse voltage

wave shape should be Chopped on tail.

The manu[acturer will have to submit thermal calculation of5hort circuit withstand ability for 2 seconds and 3

seconds.
p".io-rn." underexternal short circuit condition and limit oltempera(ure rise'

;;;;;;;;,";;;;rll ;e capaule ofwithsundrni, wrthout damaging tlie.thermal and mechanical effects or

short circuit at the terminat of any wlndinl tor i stcs The t"mpiraiure ln the wlnding after 2 secs of over

(urrenl musl musl not exceed 200'C for Al and 250"C for cu wrnoln8s'

Variation l)6 r€actancei

The trans[omler so tested shall |lot exhibit nlore than 2 percerlt variation iI Percelltage reactance for-sti[k

core aft€r the short circ it lest lrom tie origllal measurel value belore testang a(.ording to clause 16 11 5 4

ot lS:2026(ParFl),1977..

llltlf.rlioll-&.Ie$illg : '

lnspection & Testing of the equipnlelt / materials shall be subiected to rou(ine & other acceptance test rs

nprtr.ovisrons in the relevant 1.5.

fi;l;il;;:;";";;; , 
'er,i 

,. i"^a n' t'1gi*ers rl so desrr ed to wrtness.nranul'rcturrns process and io le'e(t

either raw materials or tinishedproductstoundtobenorconrplyrng with requirement ofthespecification alrd Jlso

shall have the right to select any / alt equipment from the lot offered [or tests'

ThemantllactllrershallgiveatleastntteenliSlaaysadvancenoticeregardingreadinessofsuchlnspectionand
i".ir"el;Iti,;rl trb;i;se'en sets of *;rk';"jt iJ*irit"t"t ortl" 

'ateiialsTeq,ipment 
offered for lnspection and

testin; ndrcatrnts probable dale ol lnsp€clron and testinS'

ri"l"ri,ii"Jrri"1*nge attposs,tte racitiii"s forsuch lnipection and testingatanv timeduringthe course of

marrufacturing, free of cost.

The transtbrmer may be stage lnspected at the tactory o[ the ma [facturer' Thc manufacturer sh'll intimate

ill advance in writin8 to the p,,..t","' 
'Uoui 

the staBes of ntanu{actu-re-& subsequent readiness of the.

transformers to enable the purchasel to carry out stige inspection & final inspection and lesting of the

finished t[arlstbrnrers.
ii. "i.g" 

i"tp"",i.n will be carrred out at the discretion of the p(rchaser during the process of

,""ri".ri*|ns "i,t " 
r.ansfornrers. The manufac[urer need not stop the process of production because of the

proBranrnre ofstaBe inspection of the Pur'has€r'

while offer for final inspection the following pointshould invariably be taken care of

Nime plJtrs should be wekied on tlre l"nk\ ul the trarrslormer

iil" i,]i".""r."itg thc top cuver o[ the tl.aDsfornrer with the trok at the two opposite con]ers are to bc

oruvidcd with holcs at the,. tou',,., pu.tit n, whi(.h would go beyond nols so thitt thc transfornlers nrxy be

ie.rlecl by rnseltrrrg serlinB wrr t irr these holes'

The rransformers should be oflered along with factory routile test certificateas per rel€va tISSand

r)
ii)

iii

1r;\ril!)

rechrical sp€I:ilication ofthe NIT

Nrq
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21 01 Seven copies ofrest certificates i.r.o offered transformers are to be furnished to *BSEDCL for acceptancebefore issuance of instruction for daspatch of the equipment.

22.O Drawines & Manuals :-

22.01The following drawings andhanuals shall be ftrrnashed in traplicate along with teDder.
i) ceneral Arran8emeDt outline drawirg wirh plan, elevatio[ aDd end view showing various dimension oFrrajslormel and rrs vrlat equrpment inctudrnt freiehr or ih;'i;;,.,..bonomor base channer and'arso i,aili,g",i;;:;;il"i::;T:ff:,JT:ll"f"?::li:"r:li.:Xi,

l1i :::::,:",.:.*!. rr"-*ing showing various pans, inctuding Core-coit assembty.
"'' ;1"#::.:";;"Xl:,iif,T:il.tJ.":,,;"IIj".i"Li., "rnnini'. H"i."igr'iii"co.o, *inains. t"nk. oir, torarweishr

"" I;,,t"i';:;lt"r'l:#l/t;.I"J*t sets shall be subm'tted ror approvat within 10 (ten) days rrom the dare

l. As stated in clause 21.01 above.

2. Cross sectional details with plan, Elevation, End view showingall intemal clearahce,
3. property plate drawing.

23,O0

23.01

Guaranteed Technical particulars:.

Telders shall be lumtshcd wrth euarrnp".r",n,"n.. cu.,i",it.;"iil, ;;",:::1,,:f"ij:jL[:' ,i:',,',.,:liT,:1,..T:11.",, 
orrered as per schedure

24.00 Performance Certificate as pre_reouisites :_

24.01 Copies of per,c,rnrance cerrrlicar€
rr.ri.rr"a',u ,r,pii.r,". ;;;-,;r';:'::J:rimilar equipment supplied to various organization shall have to be

25.00 Credentials as nre-reouisites:-
25.01 Tenderer shall furntsh documenl alongwith bid , in support of supply, dcllvery at constgnec srures(e.g aopy olP.0. , sRv, challcn etc) ol rdentrcil type & ratinB ,ron.fu.r", o.ni,o[u hrgne, capacrty with snme voltape Riuoand rype to rhe covr' & power utrriry, ,"a,*,,r[ irr".""" 

'""#"oi','il"'o.grn,-,ron, 
quantiry ordered, qurnrrtvsupplied alont with the tender' Credentials r". pri.rr"ii 

".a"., 
iirriuJ'niitr,rn-rurt r1tr,.ee) financral years fiom rhe

lffi[:J,"]::"::,T1,j. " 
oo"n'nt date extended, d; i;;-;;;i;;*dl',re ror openins . shar be cons,dered ror

21.0O Test Certificates:-

The certified copies of valjd type & special tesI reports for lsl clauses as per Energy efticiency Level-2 (Ai perAmendment no.4 March 20 21 ) specified in tsr I t80(Pafi -l):20 14, AtunrlDrum wound CRGO rype 16, 25,63, l00& 160KVA rating drstrjbutlon transformer lbr whi P.trng lrom the Covt stendard rcstLaboratories/Covt. jtpprovc d laborirrories/NAB accrediated third party laboratory shall be submatred along with the

26.O0

The brdder shourd subm'Tvnp Test. Report o[ sho't (ircurr Tcsr and Lrghrni,,t rmpurse vohrgc rest repon fur
ffi"];ffff:ifi..I""T,:f .*njll*i*lli::l1,:*r'ffliitr,Ji,r.i..."art"a'i"-uoi"i;E;;;,i,.J;;,
or the tcndercd ,tem "i *"ai,ti"r ,"n,,on"ain irB,?",r;; ;ffi il::"jr;.Lril:;-;:?,1X,:1lllf.:iii 

,#;iljj;
The type test certificates tb, arr r,tings sha, not he more th.1n 5 ycars ord from the date opening ofthe tender.

27'00 Deviations;-

27 01 All deviatlons from lhe specification, shall be recorded in the'Deviation sheet with reference to respective crausesol lhe spe'ificanon bv drawrns specificarion r"' ,rt" rrr". i"L*i"rirlilill* *-ro"d in rhe deviation sheet ands.0mrtted wirh rhe offer, rr wrlt be rrken for gm""a ,t 
", 

if, 
" 
.ii".lr-..i" in 

..Jn 
rorr,,, *,,f, ,pecilicarion.

ch the biddcr is partjcj

{wuw

.00 Validity Period :-
28.01 Validiry period of the offer shall be reckoned from the next date o[ opening ol tender provided it js
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technically & comnelcially
ofco Plete informalion.

28. 02 Anything not covering by this
nranual

complete one. Olherwise, rtwrll be counted fronr the dateol receipt

specification, will be as p€r relevanlCEA/ REC specification & ISS/CBIP

2e.00 Starglllling :-
Thematerials/eq(ipment!Ptol00KvAdeliveredtoconsiSneestoreswitlbesub|ectedtolnspecrlon/testinSin
presence ol your autho.,,"d t"p;;;;;:;';; i;r which due n-otic" 

'n 'dvan'e 
will be Furntshed bv the cElAddl cE'

lDTDl. lf any airc."p"n.y7ai'pt'i""in 
-qt'"i'ty 

"'t"t "nv sample seleded lrom a lot the supplrPr shall have lo

l.or"l" ii", ip".,n. il, ,i ir," i,,ppu",]'..ii,nJ wesroci '"r"i"os 
the flghr to take any penal action whatsoPve'

without any further referen(e'
For 160 KVA DTR the storc testing after delivery may be done rt the dis(relion of WBSEDCL

30.00 Asset Codilication no. rr- <.,nnrior iripr nt.r.e renr ot order.
Asset codificat io D no.tbrthe ordered q.lrntlry shall be comnlunicated to the supplier rlter plrc€nrent 

^o[ 
orde

Ne.essary Engrave / Emb"tti"s tt;i;-PJ;;;i ;l'Lt u" aorr' 
-ou 

the.nrJrn tank with 2sno lbitt size'DTR name

anddiagra plate with tonl t'z;;ot'l"tt ihan that use't for matking KvA rating of the DTR'

Itcoldpun.honthetankrsnotl.,osstblethenseprralc.propertyplrleldetarl)nlarkrneoltheplaleshallbe
submlttedwith lhe tl'rnslorn)el' clrawrng for' approval) 5hall be welded to the tank wtlh the lolluwrng deldrls:_

1. Ratings:
2. Manufacturer's Sl No :

3. Manufacturer'sName:
4. P.O. No.:
5. M o n I h / Year of Manufacturing:
6. Guaranteed for 5 Years

7. ProPerlyol : WBSEDCL

8. Eners/ Efficiency L*"i''1i' p"tiot*otent no 4 March202l) as Per ls 1l8o (Part-l) of 2014 and

markinfas per BIS Levelz for cRGO core Al windlng '
9. Asset code Numb"i-' Iio aigit 

"rph" 
numeric numbers as allotted by the

- 
put.tt"t"O nC"i" tne rottowiig points sldt-h::-y.b.":tid
' a) Fiont Size oI letter shall be 28l e' 7 mm x s 5 mm

bi Letters shalt be distinctly engraved by cold Punch

"l 
pr'tu ti'" lit"'iiiu -i"ti"il'""- i rzt-m and shall be eleclrical run welded be

throughout lts Perimeter
a) raateriar o-f pilt!ihtiit" uita sl""t 

'na 
nol less than 3mm thick'

"l 
pr"t" 

'r'"ri 
i"-*iii"f, on ttt" tt"ntrotrntr tank al visible posilion end height'

31.00 Testing EouiDments -

i) KV Meter ( 0-30 KV ) for ll KV systcm'

iir volt Meterl0-1000 v)
tiil r.liiii u.."i". for leakage current (0 -100 ma)

iv) Power Analyzerut '"p"t"d-;;;;;i:iould 
display 3-phase currerr'voltase'watt andf,3-0 Power

v) Megger - 2 .5 Kv

':i ii"?..."i"it prererablv Disitat | 0 ' 1000 c

':;ll1 lJ,loT.ti.,ot""'" measurement ( Preferablv ELrEL or.reputed make )

ixl Diqital Multimeter m"""t" t"g""ti'ing turrent & core balance of I 1 KV system

*f c;mp on ammeter ( o ' 3oo A I
;,i tnstr,iment tor measuring the thickness ot dlflerent layers ofpalnting'

xii) lnstrument/Equipments required for testing of painting as per lS 1180 (Part 1) of 2014

xiiil Equipment for presture test as per Clause no 21 5ofls1.r8o-(Part_l)2014

ili iliii."n, ro,bir r"'tag" r"iiJ' pet ct"use no 2lsorlsIlBo(Part-l)2014
xv) 4( Four) nos. amblent poo 

"t 
p"-t t'"i""nt fSs lor measurement of ambient temperature durin8

TemPeralure rise Test

xvi) lnstrument for measurement ofDry painlthickness'

^r.r. 
rHE ABovE rEs N;';i;;iil;ils'-iulr'r' st AVAILABI'E rN rrlE rEsrlNG LAB AND srloulD

BE CALIBRATED FROM NABL ACCRIDATTD LABORATORY'

COPY OF CALIBRATED CERTIT'CA;;;;; P.N iCC CT,EU'E NO. 6 SHALI, BE AVAILABLE WITH THE

N:?"':lJ:,lill,,yl""T''::::ll'l;);n'*' shourd be nrade For carrvins out Heat run test or two rransrornrers

simultaneouslY.
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WFST NFNGAI STATE ELFCTRICITY NISTRIBTITION CO. I TN

SCHEDULE Of GUARANTEED TECHNICAL PARTICUT-IIRS

SCHEDUI.E.A

(To be tumished and singed by the tenderer for ea.h caresory orTraosformer )

Sl. No. PARTICUI,TRS GTPTO BE FILLED BY 'I HE lltDt)[:R
FOR EACH OFFERED RATINC

Name ofthe manufaclurer & Factory address

Country oIorigin

2(a) Whether the nratrufacturer has the BIS certification for
manufacturing the item offered?
lfyes, Energy efficiency level for which BIS certilication is
Submitted?

Whether the manufacturer has uploaded Typ€, Special & other test
reports required for BtS certification for manufacturing the item
oflered?

4

6

7

Maximum continuous rating in KVA

No load voltaBc rario (tn KV/KV)

Rated frequency (in ItZ)

Number o, phases

Tr?e ofCooling

Connections

(i) H.V. winding

(ii) L.v. Winding

(i) Temperature also u
ambient temperature

nder normal operating condition above

[a) Top oil (ino C.)

(b) wiodinS (in u 
C)

(ii) Maximurn hot spot temperature ofwindinB (in o c)

I2 Magnetizing current referred to H.V. at rated frequenry

(a) At 90olo rated volte8e (in Anlps)

(b) At 100o/o raied vottage (in Amps)

-l

b$M
N<.,9

,N^'

I

2(b)

3 Applicalrle standard

I

r)

10 Vector Symbol

1t

(c) At 112.5olo rated vollage (in Amps)

xw
N("

.. f*!, u\S.^,

W,o''"'
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l3 I Power factor of magnetizing current at 1O0yo rated voltage &

frequencY

14 No load current at rated voltage and rated frequency (in Amps)

ls Declared No load loss in lvattal rated frequency & vottage (For

the purpose ofrecord)

16 Declarcd Lo:rd loss in Watt at 75 oc at rated output and

trequency (Ior th€ purposc oI record)

l7 Max"' Total Loss ( including N LL & t-LL) atSoVo loadingatTS
UC

18 Max' Tot t Loss ( including Nl,L & fLL) at 100 yo loadingat

?5 0C

19 Pe;centage Regulation at full load at 75 oC

la) At unity Power facto!'

(b) At 0.8 Power factor lagging

20 Efficiencies at ?S 0 c (in percenta8e)

(a) At lull load

(i) At unity Power factor

tb) At 7a full load

(i) At unity power factor

(ii) At 0.8 Power lactor laggillB

(c ) At % full load

(i) At Unity Powcr factor

(ii) At 0.8 Power factor lagging

r

I

'A base at rated currenl and2l lmpedente voltage on rated k!
frequen(Y at ?5 o 

C (in PercentaBe)

22 and frequency at 75 oc (in
(a) Resistance voltage at rated 

'urrent
pcrcentage)

(b) Reactance volta8e at rated current and frequency at 75 oc (in

percentage)

Resislance a! H.V. base at 75 oc

a) HV (between lines) (ohms)

b) LV (betwcen lines) (ohms)

' ff"..t ,r.".t ft.V U"se at 50 c/s

Withstand time wilhoul iniury tor three phase dead short circuit at

terminal Iin seconds):

Shorl time current rating for short circuit with duration

z4

2S

26

(a) H.V. Winding (in K AmPs)

l.r 1r..-,
of 21 $*,*''\s,e 26x4.t\9
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1,.V. Winding (in K Ampsl

(c ) Duration in seconds)

27 Permissible over loading with time at max amb temp
a) 1257o load aner runnirt with 50olo load with
temp rise. (hrs.)

t-l--
sleady

b) 120olo load afrer running with 100o/o load $/ith steady tcmp rise.(tr*.)

2A Core :

Marerial T),?e

Whether stack core / wound core type i

(i)

(iD

(iii) Flux densityofCore and yoke :

(a) At rated voltaSe at SO HZ (in line/sq cm)

(b) At 112.5% rated vottage at 5O Hz (in tine/sq cm)

(iv) Thickness ofstampihgs (in mrn)

(v) Type of lnsulation between core lamlnation

Approximate area of Cross Section ofCore and yoke (in sq.mm)

(i)

(ii)

Type of Wi'ldihg :

loints in the windihgs soldering / brazing but in
any case crimping is not allowed

___+__f_

(vi)

(vii)

I

Material of Core clamping plate

(viii) Thickness of Core clamping plate (in mm)

(ix) Insulation or'Core clampirlg plate

8,- Describe localion/Method ol Core g;ounding

Please speci
transformer

fy the useofprimarycore matcrial an thc otfcred

(xii) Wher her the proofofuse of pri
T":':-"'::',1'l'**

erminal Arrangement:

(i) high vottage

(ii) low Vottage

tr
Ixi _ -- _ __-t,

31 Zero Sequence Ilttpedance at reference tenrperature ofTS oC (inrcent)

Detalls of wlndings :

v
,'1s

q_

W^

-lt

n-I
ullr 'v-P

[1urt4

Hith Voltage;

ho,,

\\

$-'
$$.."

cq\d
I,

l --T

i I

.T
I

F- Positive Sequence lmpcdallce between llV & LV windi||g on ratedK-vA base al rat€d current and frequen(y ar rr, a 
-,ir,rolrg' """

temperature (in percent).

9t^v
??\ \



b) Low VoltaSe

(ii) ltraterial ofthe winding conductor

(a) HiSh volta8e :

(b) Low Voltage :

(iii) Corductor Area

(.1) ltigh voltage (in sq.mm)

(h) l-ow Voltage (in sq.mr'r)

(iv) Current density ofwinding at rated KVA

(a) High voltage (AmP Per sq.cm)

(b) Low voltaBe (AnrPs Per Sq,cnl)

(v) lnsulatinB material used for

(a) Hith voltage Winding

(b)) Low Voltage Winding

(vi) lnsulating material used between

(a) High vottage and low vollage winding

(b) Low Voltage winding and Core

(iii) lnduced over voltage withstand test voltage
rms)

(in Kv

34 Currentin the windinP at raled KVA

(l) Low voltage (in Anlps)

Number of turns

Ampere turn

35

36

(ii) High volrage (in Amps)

Voltage per turn (l(V Per turn)

[i) Low Voltage

3t]

33 lnsulation withstand Test Voltages

(i) l,iglrtning lnlpulse withstand test voltage (RV Peak)

(ii) Power frcquency withstand test volta8e (in KV rnts for I
mtn)

(ii) High voltag|:

Bushing

(i) M.'kc

(iil Type

$-,

---l

=_-.)

High volta8c Low Volt:rge

T
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Iiii] Applicable standard

(iv) Insulation withstand test voltag€

(a) LiShtning Impulsc withstand test voltage

(1.2 x S0 micro seconds (in KV Peak)

(v) Creepage distance in air

(i) Total (in mm)

(ii) Protected (in mm)

t

(b) Power frequency withstand test voltage (in KV for I min )

i) Dry

ii) Wet

l

l
_l

Between
Cround

(D H.v.

(iD L.v

40

(vi) Minimum heighr ol rhe bushing

39 Minimum clearance (in mm)

Between live conductive parts and live conductive parts to earthed
structute

Approximate weight of Tr.nsformer (in Kgs)

+
ln Oil IuAir

C

(ii) Coil with Insulation

(iii) (:ore and winding

(iv) Tank and fittinB with acccssories

(v) Untanking weight

(vi) Oil required for the transformer

(vii) Total weighi with Core, Winding, oil and fittings

4l Details ofTank

I

(i) Type oftank

(ii) Approximate thickness ofSheet (in mm)

T
[c ] Cover

(iii) Va.uum withstand capacity

t
-t

__.1

H.^9 -\ k, h-,r5
qN N:,,

2-?olot

$*'^'
M- srN

0 v

T- l

I

i _T

t_ -_

-T

(i) Core with (lanrping

'

t

ll

--------f--------

I

+
| {'} sia"'
F--+---

(b) Bottom



(iv) Dimension ofbase channel (in mm x mnr)

'+2 Oit qualitY

(i) Applicable ttandard

(ii) Total quality ofoil (in litres)

Approximate overall Dimensions (in mm)

(a) Length

l_-
l

I

(b) Breadth

(r) Hoisht

(d) Minimum height ol bottom most portion bushirrg

of base chanlel

Mininrunr cle;rrance height tor lifting rank cover (in mnr

Whether Type Test Report, Credential, Performance Certificatc

submitterl as Pre'requisites as mentioned in respective clauses

Signature:

Namel

Designation

Conrpany Seal

$r^" %v61\g

-ffi*

44

tcchnical specification

Whether they havc lacility lor carryinE out Tank Pressurc & oil. 
-

leakage lest in line with the technical specification at their won(s

47

45

.1rl

,t9

50 Listoftesting equipments availablc in the testinS lab ol

hey have facility for painting and test in line with the
Whethcr t

whether they have facility for Air pressure test and oil leakage

nranufacturer in line with Cl. No 3l'0o

in line with the technical specification

Marking: whether agreeable to

a) Punching ol transformersl. No' on theTop yoke'

bl Transformer Ratin8 and Dia8ram plate along with Asset

c;dificalion numb€r shall be welded on the tr' Body

kr

q L
g )#*
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