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- DA: As above

You are requested to apply “on-lire” for fresh vendor registration and develop the 9
KVA, 750V/415VI190V and 15KVA, 75CV/415V/1 90V, 3-phase dry type transformer for
LHB type Non-AC EOG coaches as per RDSO's specification no.
RDSO/PE/SPEC/TL/0158-2010(Rev-0) Copy enclosed). :

Thanking you

Yours faithfﬂl!y
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SPECIFICATION FOR 9 KVA, 780 Yi415V/190 ¥, AND 15 KVA, 750 Vidis

VHS0 V, 3-PHASE DRY TYPE DISTRIBUTION TRANSFORMER FOR LHB
TYPE NON-AC EOG COACHES.

FOREWORD

This is required for providing powar to EHB fyps B0 Wrm coachas.
The power supply of 780 V AC shall be provided by power cars and routed
throughiout the rake through suitable inter vehicular coupler,

SCOPE

Tha specification tovers the design, mamfachwe, test supply requiements of
foliowing two types of banstormer: '

1.Typel- 9 KVA TEOVMISWMOOV AC, 3 pnase, Star -Star-Star (Yyy), ory type,
ard air cooled power disiribution fransformer for the Train lighting
load{ B.OKVA-415VAL2 SKVA-1BOVALCS

2. Typell- 15 KVA 7S50VMIBVAROVAC, 3 phase , Star -Star-Star iYyy). dry
type, air cooled power distibution transformer for the Pantry Car

foad and the Train lighting load { 12 SKVA415VAC+2 SKVA-
180VAC).

Tha transtformer shall be inslalied on the under frame of the coach oy LHB type non-
AC soadhes working with EOG systen.

SCOPE OF SUPPLY
The scope of supply of each transformer shall include the foliowing!-

i} % KVA, 3 Phase, Star -Star-Star £Yvvl, 750V transformer
nshuding terminal Besrd assembly consisting termina!

Stud etc. 1 Nos
i} At vibration mountings loose supply) ’ 4 No.
i) HTHRC fuse 3.3 KV, 20 Amps I No
v} LT HRO fuse SO0V, 18 Amps &  No

i} h kVA, 3 Phaes, Sler -Btor-Star (Yyy), 750V transformer
w termvinal Board assembly consisting terminal
s,

i Ne
i Astf vibration mountings {loose supphy 4 M.
i} T HROC fuse 3.3 KV, 32 Ampe 3 No,
#} LT HRC fuse 500 V. 32 Amps & 18 Amps 33 Ko,
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1.8 SERVICE CONDITION ?

3.1 TMWWEWM?WMW!&MM&Q survice conditions
pormaily ancountered on the Rallway rolling stock, under cimatic conditions existing
throvghout India.

TAmbient L R —
“Average smblert | 36deg C
T Train . %—;%m
| Relatve “ﬁm LY S ——
| Altitude Max 1200 m sbove sea lovel
| Atmosphare Extremely dusty and desert weather and desert terrain in
; cortain areas, The dust contents in the &r may reach 28
| high valus us 1.8 mglcubic meter.
Arvual raic il | Very heavy in certain srens: between 17500 8250 mm.
Coastat ares 'mmmwmmwmmmww
faden and conosive atmosphere. The maximum values of
the condition shall ba as under
Maximunt pH value B.E&
Suiphate 7 mgditer
Max. concenration & mgfiter
of chivring
_ N Max. conductivity 136 micro sismensiCM
Bhadks andd mamwmmmmmma
Vibration Mmi&mﬁiﬁmmmm
8) Min. vertical ascaleration -30¢g
b) Min. lateral acceleration -30¢g
E g} Min, longitudical gecelerstion -30¢g
{'g’ being the valus of asoelerabon due o gravity}
=
A0  COVERNING STANDARDS / SPEGIFICATIONS:
44 Referencs shal be made to following giandard / specifications

[ UG 864.2 Heguiaton relating 1o fire protection and fire lighting |
measures in passanger carrying railway vehicles of

I— _ assimitated yehicles on in senvice

TG 80529 " Degree of protection provided by enclosures ... ...

IEC-81379 Railway applications-Rolling stock equipmant-shock and

, - vibration tests

{i§:2082-1998 -

15:% {PART-1}
1S 2026 (PART-R

1S, 2028 (PARTAR)

e F26 (PAR T4V)

£

Fuannavrssana
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560
5.1

52

53
&4

55

January-201t | TLOIS
B 11171 jort for Liry type Powes transformens
%;3?5; {Pt. Electro-technical vocabulary for ransformers
XXV
i8: 1271-85 Themal evaiustion and classification of eleclrical
g 288 e8 Notice Plate
18- 13730, P13 -85 13, Polyssier or polvesterimide aver costad with
. | polymide-imide snsmeled round copper wire, Class 200,
S350, P 28 Specification fur particular types of winding wires Part 2,
. Polyester or polyesterimide over coated with polymide-
m . imicle evameled rectanguler capper wire, Class 200
(18 30341897 | Specification for elecirival stest sheet {oriented). CRGO
(15 136384 (Part i} | Hex, Hd. Scorews T -
(18 648-1957 Method of (esting stse) sheets for magnetic circuits of
power glecitical apparatus
18: 991182 niess stecl pla

R b

Note: Latest version of the above specficaticnaistandards shall be  spplicable and
shoukt b availabie with the manufacturer/supplier.

ény deviation from this specification sroposed by the firm o impeove upcn the
performance, utilty and  efficiency of the fransformer shall be gen due
songideration, provided fudl particolars of the deviations with justification am
turnished. in case of any contradiclion between ihe provisions of above standards,
ihe detsils mentioned in this specification shall prevail.

. SUPPLIER'S RESPONSIBILITY:

The transformer shall be suitable for rugged service conditions normally 1o be met
within Railway Roling Stock, where coaches are expected o run uplo a maximunm
speed of 200 kmph in varying shmatic conditions existing throughout India, as
mentioned in clause 3.0 of this apsaification,

The supplier shail be fully responsible far ensuring that sit equipmends forming pawt of
the supply is entively fit for the purpose and rw part of this specification shall in any
way remove of reduce this obligation it this respect. In addition, it ig the suppliec's
resporsibiiity to underwrite the complate design and ensure that it is compatible with
and will. in no way, compromise the design apd pedormance of transfarmer of his
supply. ‘

The supplier shall provida “In the figld” sesvica support duning the guarantes pericd,
The supplier shall supply any purpose hislt or special tools or pguipment that may be

necessary for the corect operation, senvicing, fesling or insigiialion of the
transtormer,

The supphier shall provide assistance, both malerial and technical, in the installation
of the system as 2 whole to ensire thal when it is installed as part of the intagrated
vehicia system. the performence of the transformer mesfs or exceeds the
requirements specified,
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58 Should the ransforer fail (o achipve the requirements, then it shall be modified at

&1

T8

7.4

the suppliers oxpense and wihin 2 tme scale to be agreed with

TERMINOLOGY:

For the purpose of this standsrd, the mm as ghven in 1S 1885 [PL X000
{Flecko-technical vonabitary for ransformers} ahall apply.

TECHNICAL REQUIREMENTS:
The tachnical requirement of the transformer shalf e as under:

e (RPEEREY

KVA Rabing

TRVA

Nominal input voltage

3 Phase, 3 Wire, 750 V & 5% (e 10 fine), SOHZ #3%, THD |
10%

3 Phase, £ wire, 415 V & h% fline o ling}. BOHz 13%.
§.5KVA
3 Phase, 4 wire, 180V 5% (line 10 line), S0HZ $3%,
2.5KVA

582 Aal 750V
G50 A Tor 6.5 KA winding # 415 V
750 A for 2.5 kVA winding at 180V
¥
6% Trom hall load 1o full load
<80db at 1.0 o distance .
4% {man)” i 5
g7
miw aned ferminal
Wﬁr iuration | Otar -Siar -Star{1yy) _
Windirg wire Super enameled copper mmmmawmts 13730 ¢
P13 13730428
Wax, lomp. rise 195%
Tolal weight N 290 kg {maxirmum;
VA Rating 185 KVA
Naminal npul voltage | 3 Phase, 3 wire, 750 V & 5% (tine to line}, 50H2 £3%
THD 10%
Momirtgd oudput 3 Phase, 4 wire, 415 V & 8% (line to line), B0Hz £3%,
voltage 12.5 kVA

3 Phase, 4 wire, 190 V £ 5% (ire ta ling}, 50Hz £3%,

{ Checked by ﬁw‘
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82
B3

B4

85
86
8.7
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8.8

January-2011 TLO158 2010 (Rev.®)
2HKVA
Neminal input ins 11.50 A at 750V
curent i
Nominal output "7 46 AYor 12.5 KVA winding at 415 V
currsm 1 7.6 Afor 2.6 kvia winding at 180 V
. sz a imm “ et IR LR o e 5
 Efficiency *58% from helf load to full losd
Nowe fevel “Sheibat 1 Dmoistance
Mapsrmum % im

.................

"4t (R

Stenl housing 10 P87

Vecios configuaion | Star -Star -Ster(Yyy)
Winding wire Boper evameled copper winding wire 86 per > iS: 13730

.......................... i

Max. . Fis8 115°C
Towl 200 kg (maxiroum)

CONSTRUCTION:

Ovar alt dimensions, construction and mounting of the transformer shall confiom to 60
KA transtormer enclosure RCF drawing no. CCT1218 ARk with Iatest alteration.
Tarminat bowd of (e tansformer shall be as per RCF doasing ne. COTI073

The manufacturer shall take prior approval of enclosute & terminal board drawing,
wihiich shall be in line with RCF drawing nentioned above.

The enclosure shall mest the requirement of water immersion and dust ingress lest
as per iP 67 protection levet o 18080529,

Antivibration mountings 4 Nos. of Resistofiew/Duniop/Metaliestic or other make with
prior approval of RDSO. Shore hardness of AVM shall be 80 and o be supplied
ioose with the transformer. Mounting holes of the antwibration mountings shall
mateh with the fool print of RCF drawing no, SCT1210 Al

;?:simsh&ﬂmm of stainiess steel to grade no. §8-304 (2.0 mm thick} of 1S

The manufactuner shall take prior approval of he manufackuing drawing Trom ROSO
before developing prototype of the vapsiormer,

The auitable ciearance between the terminal stud shall b kept. In this regard, frms
shatl furnish the detailed drawing of terminat board indisaling the dimensians.

The ciegrance and creapage distance shall be maintained as per (S 13947-1983
with pollution degees 3 for materdal groug ~4F.

Acoustic noise level has to be recorded during no load test el & distance of 1.0
metess it 3 four diractions without baving searby moving slectrical appliances like
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8.18

8.11

8.12

813

8.14

3 1.1

8.16

fans, exhaust ks afc, It should not be more than 80 4B, whan messured as pof
NEMA, standard-2"

The terminal board shall be made of Fiors Gless Reinforosd Plastic from ghemst
moulding compound {FRESMC) of 26% gisss content with self extinguishing grade

having the foliow) DOrties: o AR, e
§.NO, | PROPERTIES TEST UNITS SPECIFIC
_ N i _METHOR | VALUE
1. Specific grawly O TASTN D 732 | MPa 1L¥6e |
¥ Tensiie strength ASTM D 838 | MPa 60 min,
£3, roes breaking . TASTMD 700 MPa 150 e,
4. mpressive strengir ASTMD 795 & MPa {B0min, |
R, tzode impact sireriglh ASTMD 256 | Joulwmetar | 450 min,
8 | Waler absorption ASTMD 570 | Porcontage | €.2 max
7. | inmdation  Resistarce | 1S: 1908 W chna 1508 min.
after #mmersion in
waterlimmersion i water
for 24% 1 hey b .
8. Disleciric strengih ASTM D 148 | KVimin 14,0 min.
g Tracking  index  (Vio0 | 152824 Volts 100G min.
drops)
10, | ARC resistance T CHET Seconds {80 Min.
Methed - 1

Complete prmary & secondary windings shalf be done with polyssber or
polyesterinide over coated with polymide-imide enameded roundirectangular
oupper wire, class 200 as per IS 13730 ot 13 & 1S 13730 pl 28 respectivaly.

Separate ooil sach for 190V and $18Y shall be provided In GKVA & 15KVA
fransformer.

The curvent density of the 750 V winding wire shall not be more than 1.0 amp/mm?
and 415 & 190 V winding shall not more than 145 ampfmm® Finm may use any
other curent dansity bt prior approval of RDSO is mandsiory in such case. LV
winging ahall be near the core and HV winding shall ba cul side. The gap hetwean
LV 1o core shall be minimum Smm provided by BRBGF separaton.

A copper foil shall be provided belween primary and sscondary winding of the
transformer. This foil shall be sathed with the enclosure of the ransfomer.

Over both primary and secondary winding H' clags vamish impregnation shall be
provided to protect winding Pom effeet of moisture, dit and also impact of
mechanical stress. impregnation shall be done by FT 2005/500EK of By BECK by
vacuum préasure impragnation method.

The joird of external cable with the windiny wire of the transtonmer shaf be mede by
ctimping ferrules on lead snd winding wire. On crimped joint apply soldering material
and then apply fire refardant RTV sealant and then wrap it with glass tape. it should
en be impragnated with varnish. The termination on ferminal boord shal! be wilh
proper anti-loosening arrangement 30 fhat tenminal connection should not joosen in
service. The drawing of anti-oosening arsngement shal be fumished by fim.

B e N 4 A ?}?

[Prepared by o v jetadjote " [ Checked by Lﬁmw

36



$§153636/2026/0/0 CEDE/MCF

Page & of 22 File No. EL/7.1.108 wet. | Specificetion No. ROSOPE/SPEC! J

January-2011 | TLR15B <2010 (Rev.0}

O3 AIGITENPd AWWW LOISI8A el 0ld Alojoe4ipd Ujm pajesso 4

8.18
8.19
220
821

822

8.23
824

B.2%

828

8.2

828

828

Fimdbie connecting lead shall be covered with flexible insulatad fibre plass sleave
with, costing of e retardant sificon elesiomer spplied by extrusion o mudtidip
process having temperature index of 180 deg.C as per BS: 2848 type 1780 Tb having
wall thicknese of 0.9 mm and capable to withatand minimum B.D.V at slar point of §
KV for one minute. The lead ahall be of RDBO approved make as per BS: §185. On
scldared joint apply RTV silicon sealant and overfap with two fayers of balf lap glass
tape. Cover the soiderad joint with Nomex 410, mil thick and impregnats the joint.

BMA or squivslent make GrommetPG coupler of adequale size shall be provided to
hoki the cables firmly, passing thraugh the hales. GrommetFG coupler shall have
fire patardant property grade VO when tested as per ULBs.

Material of the core shall be of CRGO as per 1S 3024 of .27 mm thickness. Fem wil
submit a test cerdificate complying with 18 30241987 from NABL scoredited
laboratory. To mvoid the transfer of weight through cope starmpings the bottom
holding angle of the core shall be rigidly tightened with the top angla by four nos.
stairdess steel head bolkts of 80 mm dia of suitable size with adequate strength.
Stacking of the stampings shall be of goad cuality and evenly srmanged.

The lamination structure shall be intarleavad and miteradfiap joints arrangament.

Hardware used for clamping of core and mounting arangement of compiete
assambly shall be of high tenslie steel only. Only TVS, Unbrake & LPS make
nandware of minimum 109 grade shall be used.

The cable snds shall be provided with sultabie size of comping socket. Crimping
socketfug shall be duly crimped and fire afardant heat wivinkable sleave over lug
shall be peovided. Dowells make crimping zociket shall only be used. Prior approval
of RDSO s required for any other make sodkat/iug.

" clags insulating matedat shall ooly be used in menufadturing of transformer.

Core & winding and primary & secondary winding shali be separated by insulated
sepurator made up of SRBGF material confiming 1o 15:10182-1992 with EP3 grade.
Trea separsicr provided shak not be lopse, 5o as not to a3l during senwe.

All the metensl used n the equipment shall be fire retardant and shall Rutlll the
requirement of LIC-564-2.

Two numbens cable entry holes shall be provided 1.e. one on jefl side and olie an
right side in the housing of transformer for incoming and cutgoing power cables as
piet RCF drawing Ne. CC 71218 Alkb. :

Two numbers of earthing bolts of staintess stesl with thread size of M10 shall ba
provided diagonally opposite as shown in RCF drawing No, CC 71216 Allb.

‘W class winding wire shaif meel the requirement to 5, 13730 Pt 13 & pt. 28, Winding
wirg ghal be gof tested from any MABL recognized fahotatary in addition to OEM test

The temperalune rise #t the top of enclosurs of tarsformer shall not excaed 70 deg .G
above ambient. The temperature rise of the termingl of the transformer shall not
axcead 25°C above ambient ingide the enciosure.

L

{ Checked by [ (e

AT
L
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An gnodized aluminum piate showing the wiring disgram of cannections of the
transfermer shall be riveind an the inside of the cover of the terminal box. -

831 A danger notice piate of suitable size confrming to iB: 2551 indicating danger volage

TEG V ot shall be riveled on the outside of the terminat box.

5.0  MARKING:
81  The following date shall ba marked on the nameplate. The deta shall bi screen
prinded In permanant nature on the name plate.
1. Manufachwers name
2. Serial numbar -
3. Yesr and month of manufacture
4. Capacity/Raling & % impadance '
& Primary & Secondary voltege & curent and Frequency
6 Coonection disgram (Primary & Secondary)
7. Vector symbol
8. Weight
8. Specification No.

0.0 TESTS:

10,1 Only aiter the drowings and the design have been spproved and the clearance
given to this sffect, tha manhutactumr shall take up the manufacture of the
prototype. [ is fo be cleady snderstood that any changes, required to be done in
the prototype of any addional tests other than specifiad hersin are reguired 1 be
conductad on the pololype unit ot ity compohents, iy shall be done
expetitiously. Diuving tha process of manufaciuwre of the equipmend, i the
puschaser so desices, be may conduciepest any of the 1autine o additonal tesis
0 satigly himsel that the quality of the product being msnitaciured is of the
necrired standands.

102 The type tests shali be carred out by RDSO sepresentative on prototype unit sdher
fotally or int part under th Following conditions without any additioneat cost.

(@ A manulachurer underiakes to manufacture for the firsl time,
()  An important change in design detslis of machine has been
{5} Specification is modified nocessitating the re-tesigning of
sguipment. _
(&) Unsatisfactory performance reported from user Raitways.
{8) Resumption of production sfier an interrupbon of mane than two
PEAY, ,
Investigation lesis are infended fo obtain  addional information regawiing
perforrance of the prodixtion. They shall be specially raquasted sither by the user o
ty the manufactorer,
ROSO may conduct surprise check on manufacturing process and duality controt
siong with any of the tests to ensure guality of product and it conformanca 10 RDSG
= S . W,,,fig?
| Prepared by s, iRt obXiod. [Checked by Mﬁ ]
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03

104

108

108

0.7
0.7

1038

10.81

10.3
10.9.1

The suitability of the iranaformer shall be ascertained by inspaction, banch test at the
fion's works, in the stationary coach and during service of the unit on the cosch.

Because of navitable difecence iy basic miaterial and vartalion in mamfachioe, as
well a5 measurement armor, the value chtained on test may differ fore the calgulated
value and tolerances on guaranteed vaue recessary. The table 7 fo i5: 2020 (PLD
gives tlersnces to be applisd to certain reted quarditiss when they are the subject 1o
manfacturer guarantees refarring in IS 20268 (PL1) where the tolerances in ohe
dirgction is eritted, there is no restriction an the vakss in the direction.

The transformar shall be considered §s complying with the slandard when the
mm&;;u subject t tolerances are not out side the tolerances gven i tabie 7 jo 15
F0% (L

Tast format for recording of test resulls during routine & m;&mm test shall be
avaiiable with the frm, '

Type tost:

All the type tesds mentioned in Clause {0 0.1 shall be caried oo a piototype urdt.
The fiern mamdaciuring Yor the first time shall get prototype approved fiom RDSO.
Before affering the protofype for typs weting, firm will submit intema! test results
along with drawings of frarsformer bdicaling over all, mounting, thickness of
sheetichannel & ather impottant dimensons to RDSO for appraval.

Acceptance Tesh:

Acompiance tests menfioned i clause 10,101 shall be cared out by an inspecting
sutharity nominated by the purchaser at the works of the manufactung on the
sampie picked up as per sempling plan by he napeuiing authority

Routine tasl:

Routioe tests mentionad in Cisuse 10.10.1 shall bé carried out on each unil by the
manufactarer at his premises to ensure compliance with the specification and
drawings. These test resulis shall be praduced bafore lndian Rallway representative,
if demanded. ;

Al the tests shall be carried cut af firm’s premisss af manufacturar's cost. Inspecting
officer shisll witneas the tasts on spch unit. A copy of these infernal tasts conducted
by the firm shall be supplied 1o the inspacting/purchasing authanty. Not withstanding
above, RDSO reserves the right 1o have thase aguipments aiso tested as per this
spacification at any raputed test houss i india at firm's cast.

10,10 Touts description:
10.10.1 Tas! mentioned in table betow shall be carred oul &8 per reapeciive clause-

o T T
tes! | fest ce test

Yes | Vew Yo Clavee 10.43

-----

[ Chetked by VAR
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T2 [ Moaswrementof winding | Yes |Yes | Yes 162 of 15:2026
resistance (Pt}
571 Measurement of voltage | Yes | Tes Vos 16.3 of 152026
matic and check of voitage {PE-H
vector relati ——
4, | Measurement of Yes Yes 18 4 ot IS 2026
impedance voitage/shon : (P}
circult impadance and icad :
logs at 75 deg G
5 T Meosurerent of NO load | Yes | Yes Yes 16.5 of (8:2026
loss and current st 75 {P-1)
-, 1 ORI RO D S— R—
8 | Measurement of insulation | Yes | Yes Yes 168 of 1872028
resistance (Pt}
7. | Dielectric test Yos |Yes Yes 167 of 15:2028
(Ft-l} and
3 ol Clauss 10.13
8 | induced overvoltage Yus |Yes - 1118112
withstand test 18:2026 (Pt-lil)
Temperature rise test Yes |- Yes * 1&8 of 15:2026
(Pl
Tempersture
- rise lgst
10. | Messurement of zero- Yes | Yes Yeos i 18.10 of
seguance impadance 18:20206 (F1-1)
11. | Short circusit tast Yes i~ - 1811 of
15:2028 (P0)
12. 1 Measursment of the Yes - 1813 of
harmanics of the no load 16:20286 (Ptd)
current
13 | Vibration and Shock st | Yes | - - TEC 61373 and
............ | Clause 10.14
14, | Degres of protection test | YOS |- . Clause 10,16
(P67} and EC-80520
15, | Efficiency test at one forth, | Yas  Yea Yes To be
half, thrae forth and full compisted from
load at 75 geg C foad loss test at
L S.No.4",
16. | Fire retardant test for Yes ;- E Clause 10,15
terminatl board
17. | Measurement of acoustic | Yes |- Yes 16.12 0t
noise jevel 1522028 (Pt-1}
18, | Testing of Core/stamping  : Yos - - Clause 10.17
matexial

*Note: During acoeptence fest, lemperature rise tast shafl he canied out an oné transformes

of sach offerad lot of twenty transfonnern.

R i

[Prepared by asnc] Clevdjobe

| Checked by

40
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