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SPECIFICATION FOR TRANSFORMER TANK ANG COVER

f. SCOPE:-

This specification applies to TRANSFORMER TANK AND COVER for 3-Fhase, 6000 HP WAG-9
-lass locomotive for 25 KV AT 530 Hz system.

2. Climate and Envirommnent conditions:

* Maxinwm Atmospherie: Under Sun: 70°C

femperature . in shade : 50°C
* Humidity :100% saturation during rainy season
* Reference sile conditions:
i) Ambient Temp. :Max.55°C min.0°C
it) Humidity 1 60%
iii} Altitude . 160 m above mean sea level
iv) Rain fall : Very heavy i certain arcas, Thelocomotive will be designed to permit its

runiing at 10 Km/hr in flood water level of 102mm above rail level.
* Atmosphere ducing ket weather: Extremely dusty and desertterrain in certain areas.

* Coastal area . Locomaotive and equipment will be designed to work in ceastalareas in humid
: and salt laden aunosphere
* Vibration : The equipment, sub-system and their mounting arrangement wili be

designed to with stand vibrations and shocks encountered in service as
specified in corresponding 1EC publications unless otherwise prescribed.

3. SCOPE OF SUPPLY & TECHNICAL DATA:

3.1 Scoepe of Supply:- Tenderer shall quote complete assembled tank as well as knocked down’
components so that assembly can be done at CLW. ‘

32 Techpical Data:- This tank is for transformer having foliowing ratings;-
Rated Voliage : 25kV AC, 50 HZ
Max. Operating voltage 30 kV AC,50 HZ
Rated Current 1500 AL :
Max. Operating current : 900 A >

One set of Transformer tank and cover consists of the following items:-

DESCRIPTION OF IDENT. NO. DRG. NO. QTY./ MATERIAL
MATERIALS LOCO
i- Tank HSTNOO3287R0O001 CLW/ES/3/5K-1/0507 1 As per Dra. Mo.
CLW/ES/3/SK-2/0507 CLW/ES/3/SK-2/0307
ii- Tank cover HETNO03290R0002 CLW/ES/3/SK-3/0507 1 As per Drg. No.

CLW/ES/3/5K-3/0507
The item is made of Aluminium (details are given in Annexure-1). The material specification as per ABB
Scheran has been indicated in the drawing. The details of the part drg. Will be given to the successful tenderer.
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Flowever, tenderer can quote refevant Indian Standard with suitable justification. Tendersr :
vieiding echinique being adoyted. Welding preseription as adopted by OEM is indicated below

A)y Weiding Process :

i “ WG accorcing 1 EN 288
w Worer Alfoy 46 3'5 36 1.2 mm

o

Protective ( as: f\;g,u, { Monomix

AV OTY
LE v

it} TIG according to EN 288
Welding Wire: Alloy 4043/5356 2.4 mmn
Protective Gas @ Helium, Argon :

4. DCCUMEINTS TO BE SUPPLIED BY THE TENDERER:

The tenderer shall interalia furnish the following in 3 copies aleng with the guetation
i) Clausewisc comments on the specification and test programnie.
i) Datailed drawings. ]
i) Pust experience with supporting papers (if any).
) Quahfy Assurance Programme.
vy Machinery & Plant for such job.

Se-TECHNICAL BDOCUMIINTS TO BE SUPPLIED BY THE SUPPLIER
The foliowing documes 1*3 shall be supplied by the supplier as a pa)t of the contract,
i) Type test reports - 19 cople
i) Routine test mports alongwilh ea.,h set - 4 copies.
i disnance manuzl - 2% ¢

urawings - € ccpzcs.

6. TESTS: , : -

The followirg type and routine tests shall be conducted on the roof bars.
6.i TY:”E TESTEIC O“S STENCY TESTS "ROUTINE TLETY
6.1.1- Checkking dimensional duiails with res gecuo approved drg. Same as in fype tests.
1 6.1.2-Checking quality of workime: :,!:'wz* aud their conformity

with Uie standard specifization. Same as type {esis ¥
6.1.3-The itcim shall be suitable {or use in the locomaotive and ‘ -

shall be able to sustain vibrations as per 1EC 77.
6.1.4 - Pressure Test at 0.5 bar Tor 48 hus. Same as type tests
6.1.5 - Test for Crack, Biow hole and porosity etc. Samie as type tests
6.1.6 - Material composition test. =
6.1.7 - Gl leakage test, Same as type tests

7. QUALITY A‘-?SU‘{AN
Quaht‘y assurance .\;..JL.‘C be as per 150 9000. The tenderer should confirm that the ftor i

o %

itein which has been used for WAGS-S class of electric locomotives manufactured by |
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8. PAINTING:
Painting procedure o

_coverdog

a)y Moo al Clenning: Grinding and polishing,

by Chemi ‘(Il C:cmn.xg: Thinrer Silfa, Ni 7684 ADR 3.3b
o) L:\I":';)S?Vf Treatreenis ALLPERL 140

wid Tl

i) Primes: Bilacur 2 KP Epr -id

Prodection GRIFGDA M040216.¢1
i) Colour: Ral¢i!3
i Coat 1 primiag coat (for edges & corner: 2 coat)
Muimum 40 wn
v) Dry“w tnizs Approx. 2 hirs.
vi) Gra

i Sire: < 0nm

€) TOP COA%:

i) Fop Cueu Novovern ACR 3717, RAL 7009 Sdgl.
i) Coloar: Blaza'Grey

i) Coatat . 2 x

i) Thickness: M | 160 wm (Including Primer)

v} I. Test Aftes § hrs

Vi Geoailn Sz » 25am

" PPy LAt B 8 ol Pa T
t} L i xi&!\,f\ ThisE

139, 126. 183, 14, 199, {29 pm

EANE Y B S0

dopted by ABB Secteron is also indicated below which should be fol

OWeL:

9.1 Th. werde w5 car quate altematively [or "Mnsiormer tank and coves made of steel with same oui.

Lo

wd weis. o SO0 Kg: The thickness of steel may be selected aceni d v'wly The tank will be filled wid
oii Sheli D

ot
ved in !

the deiails hae to be e tender isell

9.2 T+ derer shovld emboss their trade name, Year of Manufactus
957 ki ne chiz e thelr sup-supplicrs after p.ololypc approy:

GO0 Fu e ttem 5 M \b.:.‘?BAUI\/;LR, Switrerland,

9.5 Terdeser b uid also brdicate whether they have supplied svch Hem fo A 3B Secheron or Adtranz for
Y

VIAG- YWAP-S feeor oiive,

i, REFLRENRCE
The equipinent us.
Nussbaner, Bremearten, Switzerland

A withgy

by M, ABB for WAG-9 cluss (Co-Cob electrin

STHOr e

> locomotives §

55U

wata D%/ Am' oil .Mecessary protection 1o protect agrinsl ruuox nmay be provided and
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Composition chimigque

Les composarts d'albages sonten caract
gros, Los vateurs on carpcidres o.d.ane
inchquent les terncurs maximales adminsiblen

vns autres éléments

ANNEXURE = 1

To NB, CLW /ESIBS 05577

ALUMINIUM SPECIFICA TIOA

Margque fieposée

Corm 0$Hion o5 pour-cent {powdsl

Gyrmbaial Autres
S o O hin Moy T 7n T ERTISHEES
- A o S . o
é
Alling-s nen trempants
r;\ir'.?t'm pur 99,0 0.2% v, e TRV H‘—(.J“‘: 0,04 B 0,07 0.05 \)\J—‘ -
1,5
" eninium ow 09 0 0,50 0.0 0.05 0.05 0,05 0.10 0,05 005
A9 + Fe v 51 s
3.0 =10
Atuman-100 050 0 .10 0.9-1.6 030 hoan 0.70 a0 sos
Al
Peralumon-100/101 0.30 A5 0,05 0.15 0914 0a0 020 005 :
£ivigh k B
Feralume 226 T 0.50 RD) 0.100.50 1.7-2.4 .18 016 R a.cE
AlMgZM: 9,3
Caeman 3007504 wat 040 0,10 0,50 2.6-2.6  G.30 020 018 i
f-??\ﬂ\_;:‘. P + pAn
0,10-0.6 0,10-0.6
Peratumaen-180 0.13 .40 0,10 0.50-1.0 24-3.0 0.05-0.20 025 0.10 0.05
AiMg2,7Mn ’
Poraluman-4104 12 0.4 .50 0,10 0.20-0.7 3.5-4.5 0 05-0,25 0,2% o5 e
AlMgAMA
Poroluman-460 1462 oo 0.40 010 0.60.10 4.0-48  005-0,25 0.25 GO
g4l . bivn
Allinges trempants
Extrudal-043 0,30-0.5 ©,{0-0.30 0,10 oie 0.35-0.55 005 [+ N8 010 0.05
AMgSi0 5
Anticorodai-053 0.45-0.6 .16-0,30 0,10 310 G.45-U,6 0.00 oL Y (
AMGSO,5
Anticoodat-032 05009 039 0.30 o850 0.40-0.7 ©.30
AR S0 7 ¢ 4+ MG

F\miéurudal-ﬂii—'}

0,128,580

0. §.75-D.40 §.1¢ 0 E-1.2  0.04-0.3% G5 5

Alntg1%:Cu

Anticoradal-100° 050 010 610053 0.6-1,0 0.5 0,70 a0
Aligart )

Anticorodai-110f112 07-1.3 .50 0,10 0.48-106 06-1.2 0725 Q.20 .10 0.0%
Alvg S1}




Caractéristiques physiques

Valeurs indicatives - .
. Selon la composition el 'état précis, des valeurs

geremenien dehors de ces plages peuvani

ANNEXURE- 1

PAGE 20E6 .

surveni
tarque déposée. frat Poids Module Ceelficiont de Conciuc— Conductibiitg Résistivite - Intarvalie
Svmbholet Alusuisse spécifique d*élasticitg dilatation ther- tibilité ¢lecirique gleclrique de fusion
mique finéaire thermiaue spécilique spécitique '
{20-100°C} 120°C) (2000
1000 1293-373 K} 1293 K) 1253 %)
1 o oW —
Leda g Nimm? K m X £ - mm? nQ - m 2
ZHiage-s non-trempanis
Aluminim pur - lows 2.7 g9 236 210-230  34-36 29-28 645-657
A198.0.52,5
Aluman-160. s 273 69 23.2 160-190 4-39 az-za Gul BhL
AlMn ] ‘
Poraiumen100/101 wus 2,69 69 238 185-200  29-31 34-32 630- 850
AlMgl LT . :
Peraluman-225 aus 2,68 70 23.8 140190 21-24 53-42 §10-850
AlMg2ZMnQ,3
Peraluman-3007301 ous 2,57 70 23.8 V30— 140 19-21 53-49 GU0~§45
AiMg3 :
Persiuman-260 - ous 2.69 0 236 110-130 16-18 63-33 600-6485
‘AMg2, TMn
Peralumen 410/412  ous 2,56 A 23.8 110-125 18-18 83-56 590-64G
AMgAMn ~
Peruluman-460/462  1ous 2,36 71 23.8 105-120 1637 67-59 580-640
"\Mg“,@fﬁn '
0 ‘
“Alliages t.re_mp?nts
Extrudel-043 | o7 2% 69 234 205-1210  32-34 585-655
AlMgS0 5" At 170-130 26-18
Wil 1) 180~200 26-31
Anticoradal-05 3 07 2.70 c3 3.4 2052727 32-34 505~ 6450
AiMgSi0. 5 - 4 ' 170-130 25-29
: A it 61 180-200 28-31
Antloprodat 662 a7 270 &3 23.4 205-270  37-34 555-650
“ANAGHE 77 - 43 - 180 25-E7
L 61 170-18% 26-28 |
- Anticotodal-Q80 o7 2.70 59 23,8 130-215 29-33 565850
AMg18iCy - 41 145-165.  22-25
e 61 150-179 23-26
Anticorodat-100° a7 2,76 689 23,4 200-220 C1-34 585~ 000
T AMgSu 41 150-170 23-26
e ; 61 165-185 24-28
7 |Anltesrodat-t10/112 07 270 69 234 195-213  20-34 585-650
hivigSit Af 145-165 23-27 :
: o Bt 150-170 24-28 :
Il S o : ¢
@ Vel 7/ @ e _amr
o mlar il B 4 0D£'D 8 f-
PREPAREDBY . CHECKBBY 1. - -

L, ats
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* Jziactéristiques technologiques

Margue déposér

ANNEYURE-L

Erat®

Réstienca

Lirnites d'endurance L our 10T alternances, N mm?

Symbote? avec surface non-usineg
e Eftois Fiexions Trawtons
alterngs'® EHE T répéies'?
] Vem? A=l ] = . R 40
AC:gs non tramoant’
:! - inkum pu:f. T c1,02 9"'“_"_— ;150 - - -
A -8R R 24 30 40 80
: 18 . 40 50 g0
Aluman-100 7 0t.02, 95 ST - e T T -
AlMin1 o 40 50 70
18 50 £ 30
Peraluman-10:4/101 ) ’)%,Oﬁ, B .D-H)C- - - “_‘—“ -
AlMg1 - 4 .40 50 90 |
50 50 100
Parzlumean-22& - Qﬂ,v-'.)i-‘ at, 35 - - -
AlMg2ind, 3 24 80 80 100
8 80 an 120
' Paraluman-300/301 T3 oz e 35 - - -
AlMgT 2 : 30 100 140
18 jsie] 100 160
Peratuman-26¢ 01.02. 05 35 - - -
AlMg2.7TMa 22 {00 110 t30
14 100 110 140
: ]
£ 16 o0 1O 140
S uman-4101412 01,072,983 35 - - -
W‘Mn e 22 A 100 140
L emasaes T T e T - - 5
Angf!,SMn'j': 27 100 110 140
s ; 24 10 120 150
Allieyias trepaics
Extrudsl-0437 61 10 10 70 100
2 iNM’_ﬁiﬂ.‘S: )
Nuntbeorothd | GBS L B = & -
AMGSIO T T & 10 o 70 10e
Anticoroiie! 1,621 &) T N 50 60 120
AlMgSi0,7
s Anticorodal-CE0 T = R . j -
AlMg1SiCu 41 - - = é =
S 6t 20 80 80 100
Anticoradah 1007 07 - - A -
AlMgSi) 4 . - - »
- 6i 20 80 BO 130
C . .
— * g @‘ 343y 3 2000 . W
S PREPaRED

R By
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Tableau de correspondance
cesmatériavx

B ot ;;:mpafa:?-pﬂ d.es malera.s de mé‘:qu’:}?"‘ Reéperiore des normes des matériauk. A
a1usuiSse avec les maiénaur en aliages Suissg SN 210 900 (VSM) 1
o aluminium pormalise: ouns s difle- . Allemagne DiN 1712 1 1725 partlie ]
e nispays Lesdonnées e s France NF A 50-411 et A 50-45!
< oncernant uniguement i LOMP35SILoON, USA AA: Aluminum Association
Les valaurs relatives aur CataciensuGues Grardo-Bretagne 85 14705 1475
A4 60 58 BN TG T il et e nale ' I4E2T
couffees separamenth Aol TIRZHAYR S -1, 2779, 3335
conlormeEs aux NOIMEs ' gnmande
4
1
Alysuisse | o Suisse .Allemagne Ab-International’
Margue déngsée - ! SN 210800 ‘DiIN1712 1 1725 f resp. NoUY INF
¢ MNom Numdrg ) <BS ansigue LN ;
Alliagas'nonftqlempga;-zts ) ) . ke
( rminium pur 98 5 AI3S.5 ~ 98,5 73,0755 10507,
" Jumlalum pur $2, . AIZE0 A8g 30205 1200
uman-100Q * AlRin AiMn1 3.051% 3005/
. Paraluman-100/101 Athg 3 AIMgT 3,335
Perpfuman-226 AlMg2nG,3 . ¢ 3,3525
Paxatuman-3C0/ 301 - Ainigd : AMg3 3.3535
[ Paratuman-260 AlMg2.7tn AMg2 TMn 3.3637
Peraluman-410/412 AMgAMn ‘ AlMgAMn (3545
Peraluman-460/462 7 Alnig4,BMn | AlMg4,SMn 3.3547
Alliages trempanis
| Extrudsl-043 - ' AlgSi0.45 T AMgSi0S 3,3208 6060 N
. Anticorodal-063 T ARMgSID.5 AlMQSC.5 3,3206 G080/8003 B
Anticorodai-C62 . ABIGS0,7 AMgS0.7 3.3210 6005BA .
Antlcorodal-0B0 AlMg 1 SiCu 3.3241 © 6061
- Anticorodal- 100 ' 6081
Antlcorodai-110{112 AlgSitMn AMgST1 3.2315 6082 , i
‘_g@vsonag.aoonoz o AICuMag1 3.1325 2017A .
_vional-‘lbOr"iS? AiCudaMg1.b ACuMg2 3.1355 2G4
" Avienal-168: 7 - 2, -
g Aviongi-862% 7 AICUASIMN AICUS M 3.1256 20TR/E3TAA -
LoUnidurs1G28 AiZnd, 5hg! AIZnd SNg1 3,4335 7620
" Perunali20%/212 AZrMglu0,5 - 3,2345 7022
Parunal-215 AiZavMgCul,5 AlZoMgCul B 34365 ’ 7075
Cuper-Paruhal-ZﬁIB TOAEA
MNiétal ;m.ur conducteurs, hon-tren:g it
Aluminium pur 98,5E I-AlBG5 E-Al e i
Allisges pour conducteurs, Lrampani.
p il
- Anticorodal-041 6101/61C18
S Anticorodal-051 E-AiMgSI0.5 £-AMgSI0,5 3.3207 0T A 0T B
- NH%QHGS_ Ge décollatage trompents
‘ L S L miEs . 2y . e
; " Anticorodat P5-109° AMgSPL . = AMgSIPL € =sa262
| Avionai Pa1184 .  AICudMgPp AICuMgPb _ 2607/2030
Posohals00 AlCutBIFY ] AlGuBPY BN T A

Lo R




. CANNEXURE-T G PAGE S OF 6 -
R £y
& Caractéristiques mécanigues:
“ . Toles et bandes
f‘i [ Les carscléristiques meécaniques Si une mallsabilite maximaia st requise
"] -ealisabies se siluent entre tes imites  (pout des iravaux de {agonnagel,
i inchquées. Pour la résistance ala ia lirmite supérieure seqd presciite
" wactinn, lo limite d'glasticié 5 0.2% cornme valeur maximale garantie pour
el I'aliongement & |8 ruplure, ia ta tAsistance A 12 rraction et la timile
Yk g rigue ingdiquae correspond  délasticité A 0.2% des produis
o b warlrar ETARLL R S,
1
Margue dépoie Ewai? Epaisseur™ Rasistance Limite d'élas- Allongemertt Dureié facieur |
Symbote’ 3 la traction ticité 8 0,2% de rupture min.  Brinci! paut 13yon
Ren Ae 0.2 A,y approx de pliage
Alusunsse Dl mm NImm? Nimm? Yo HB min. '
Allizges non trempants
\
,<-«enaum pur 29,6 01402 w7 0,35-6.0 65~ 95 20- 55 40 20 0.5
5 i Q1102 w7 6.0 -25 65~ 95 20- 55 35 20 -
95 Fe 50 -80 75-110 =20 20 22 -
24 (R 0,35-10 1101580 90145 9 35 1.0
18 Fi5 0.35-6.0 =150 =130 - 3 45 2,2
Aluminium pur 99.0 ot:02 s 0.35-10 75-1C5 25~ 60 40 22 05
199 : 01102 w3 10 ~25 7€-105 25- 60 30 22 -
- e 24 - (,35-16 120160 3100-155 9 37 0.8
. et 19 Fid 0,35-10 =160 =140 3. . 47 2,0
Alurmnen-100 7 [AR RN w3 0,35-10 | 90-140 35- 80 24 28 0.8
Al L 24¢ - 0,35-16 140-180 110-170 8 . 45 0.8
18 F8 0,35-2.5 >185 R LR 3 55 3
Paraluman 1007101 o2 Wi 0,35-10 105140 35- 90 24 32 .6
AaMgt 24 G15 0.35-6.0 145-185% 110-175 8 47 . o
B 26 G7 0,35-4.0 165205 =130 19 ‘ 52 3.0
18 Fi9 0.35-3.0 =190 =170 3 57 40
Puratuman-226 01i02 W16 .35-6,0 155-200 60-120 20 45 0.5
AtMg2Mn0,3 F 22 - 0,35-3.0 185-225 100~-170 14 50 1.5
e 24 G2) 0,35-3,0 205-245 140-220 10 e 2.0
S 26 G23 0,35-3.0 230-270 =170 9 72 3.0
e Jurnan-300/301" Q3y/02 w18 0,35-6.0 190-230 80-160 20 50 0.8
gt R oz waa 6.0 -50 190-230 =80 18 50 =
4 98 s 50 ~50 190 =30 12 <50 -
a5 Fig 25 =50 =180 =80 12 50 -
395 Fa1 50 -8.0" =210 =140 12 60 -
22 G22 0.35-6.0 220-~260 130-220 14 70 1.5
24 G24 9.35-8.0 240-28C 160-240 10 73 2.0
26 G27 0.35-4.0 265-305% z180 7 80 3.5
18 £29 0,3%-3.0 =290 =250 3 85 -
o1jo2 - 9.6 -95 215-260 100-180 17 55 ¥
a5 £22 4.0 -25 215-280 2100 17 55 -
95 F22 25 -50 =215 =100 i2 55 -
22 G1% AQ -6.0 245-305 180-270 10 75 2,0
22 G125 60 -840 245-305 180-170 8 75 -
4 627 40 60 270-315 200-190 L a5 2.0
24 &7 .60 -B0O 270-329 =200 T 85 -
26 - 06 -6.0 =280 =710 -1 90 4.0
: Peraluman-410"* 01/02 .24 1,0 -8.0 240-310 100-19C 18 65 (B
Cpaes AMgdMN G102 w24 6,0 -B0 240-310 =98 17 60 - =
B 22 G28 1.0 -6.0 275-330 190-280 12 30 I
- B 24 G3e 1.0 -6.0 300-360 230-320 8 S0 2.5
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