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SPECIFICATION FOR SIE CIAL DRY TYPE INSULATING
TRANSFORMER FOR HEAD-ON GENERATION .

-

Tentative Electrical Design Specification for
vertical type, indoor, 380 i 22.5%, 5041.5 HZ,

1 Ph, Dry type, 120 KVA, 1:7 ratlo, AN/AF ventilated,
insalating, power transformer to be connected to
secondary terminal of B9V (tertiary/Aux. winding)

of 22.5 KV: 389V. Electric. Loco main power transforme

in W Ioco and similar other locomtives. .
et ok

.1 This transformer is intended to be used under the _
programme "H-0-G" (head-on-generation) for supply of
nonminal power of 120 KVA, 1 phase, B0+22.5% vodts to
cater particular type of "Hoitel load/train lighting

service load" in the electric loco hauled important
mall/express trains. o ,

«2 Thig transformer will be fitted inside the loco and
connected to 3B, ad-aq terminals (Aux./Tertiary
windings) of BOT 3%60/1{%-'3'1‘ 3900/80T transformer
inside loco which derive electric or at 22.5 KV+
22.22%, 1 phase, AC, 50+1.% HZ from catenary through
pantograph and delivers %39422.22% velts (at no-
load condition). Impedendance voltage drop at this .
auxiliary winding is in between % and 5 per cent at
full load of 270 KVA. ‘

2.0  SERVICE CONDITIONS

.1 This is to be mowmnt=d in the space avallable at the
site for electric braking resistance inside loco.-
This specification W 11l generally be Eoverned by
conditions laid down in TEC-310 and IKC-77 except
otherwise specified in the subsequent paragraphs.

2.2 Vibration.

2.2.1 The vibration level at the specified site may be deemed?
for the purpose of design to be of wvalue 3g in all the-
three directions (X, ¥ & Z axes). The construetion of
the wnit should be robust, mechanically as well as _
electrically, to withstand constant vibration of such -
magnitude inside the loco.

243 Noise level.
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243071 The noilse level at any varilation of line frequency
as well as at highest available voltage should be
= below Y0 phon/1.1 SONES, This 1s to be measured with
'\jd DAWE make, or similarly accurate, sound level meter,
!L\\ somd level indicators and sound level analysers.
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.h Environmental pollutions like Hum1c1tv. dampness,
011 Vapour, salinity, duct etc.

-

24,1 . The electrical insulation and the matérials used in
the construction of the transfermer should be compa-
rable with the envifonment prevailing -inside the

- loco. The humldlty level will be varylng betweﬂn

"0 to 100%.,,' .

2.4.2 The envifonm@nt/weathpr procfing capabillty of the
electriesl insulation should be prowved by.actual
tests as per intermational standards inclnding IBC-113
and ASTM D570, D5L3 {(for tracking teSts on varlous

pollutlnﬂ condltlona\.

2. 5 Elammabilitv of thoinatﬂrials.

2.541 Materials used for cgﬂstructlon of the transformer.
should have self e¥tinguishing/fire retarding capa-
bility and this must be proved by test as per inter-
naticénal -s tandard as in relevant IEC or ASTM D635

(amended upto date)..

2.5 - Ambient. |
e

The air tempbrature is to be considered to be varying
from 0 to 55°C inside the loco and the insulaticn
stiouwld be cbmpatizble to any temperature in this
range. ﬂorcﬂsﬂaﬂmgﬂwmmlcamdﬁyoftmamﬁt
higher temperature limit of 55°C 15 to be deemed.

_ for the purpose of design.
.3.0 Q@Sigg and worlt workmaHShiE.

3.1.1'-' It 1s to be 51mple, compact, - robust/rugged design.
3,142 Of excellent wgykmanship.
3.1.3 : nasy for operaélon and maintenance. -

#
3;1¢h A1l couponents afy’ interchangeable' and cf defined
dimensions and tolerances.

- 3.1.5 - Bere machining can be done on - Jigs and fixtures for
- SUbsequent unit oroductions, the same arz to be resolved,
3.1.6 Bxeept’ otherwise speclified materlals used in the
construction of this transformer must comply with
relevant ISS or in.its aLsence, IEC or internationally
,recognised/HDSO recogni sed specifieatlons.

3+1.7 Materigls used 1n the constructlon of this transformer
- are to be so0 selected and provad by accelerated tests
and calculations that they give a useful service life
of 30 years at normal load, at the prevailing environ-
mental conditions inside loco
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3¢1,8 If gquality rcemains the same, the inﬁigenoﬂs nmaterial
is preferable to imported material, if former is
not detrimental otherwisce.

L .,0 Devigtions. .

4.1 Deviation from the agreed design may be considered
as a special case, if the manufacturer submlis a
specific proposal for thae improved performance mnd/or
cost reductien and the Rly. designers find on scrutiny
that the proposal is not detrimental in any way and
give consent in favour of the proposal.

Lh,2 No deviations at any stage, of the approved design
1ls permissible without the prlor written permission
from the Railway designer.

PR . When the developed transformer is complete in respect
of constiuction with all modifications and incor-
porations of suggestions then the manufacturer is to
declare in writing the final materials used, their
Property, characteristics, deviations and tolerances

»  which will be binding on all subsequent productions .

of the same transformer by the manufacturer concerned.

5.0 Documents.

9 el - Drawing indicating overall Aimensions, component
Aimensions, dimensions of Aifferent locations, their
relatlve distances, schematic drawings are to .be
finalised and got approved by Railway designers bhefore
the developad unit 1s .finally cleared technically = -
and commerclally. : T L :

+

. : : o
5.2 Th2 numbers of document scts will be finalised in &y
mutual discussions between supplier and the Railway -g;
Aesigner/user Raiiway. Generally it is sixty and .| <o
sometimes more than that. ‘ A

5.3 Similarly maintenance manuals, parts catalogue and.

. * price list of couwponents bound in a long durable
plastic covered Adetatchable books/files are to be
supplied alongwith documents as in para 5.1. -

5 okt . Exploded isometric/pictorial view of the transforuer
indicating sequence of fitment of each mrt with.
catalogue list number of sufficient quantity are to
be supplied as stated in para 5.1. '

6.0 . Material Inspection,

64 Before development and assembly of the transformer,
concerned materials and componoents .are to be jointly
inspected by Rallway designer/user Railway and manu-
facturer or any of their nominated representative.
Fituwent/assembly of the component/material should be

- done when approveéd by Railway designer/nominated

- Railway representativcée. oL
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6.3

| B.bﬂ'
8.1
8.1.1

8.1.2

8.2.1 -

During manufacture the wit will be liable for stage
and routine inspections by Railway designer/Railway
representative and manufacturer is bownd to comply

~with their instructions, concerned with sound manufac-... :

turc of the transformer.,

Type test and routine test at the. premlses of the
manufacturer or at a nominated place jointly sslected
by the manufacturer and Rallway designer are to be
done in present of Railway Aesigner and in compliance
with the guiding specification as already Aescribed
and as under, and the 180-310 and IEC~77 as and when
applicable. For this purpose, manufacturer concernecd
rmst fix date well in advance, and communlcate to
Railway designer/Railway representative in writing to
witness the test and for approval of the tests.

" ' :
Type test and routing test certificate.

A1l these test certificates are to be printed in typleal
and regular manner in an approved format as stipulated
by Railway designer, in A4 size form. Ten sets of "
each test must be handed over %o Railway Adesigner within
seven days from the date of completion of the test.

Nurber of rating tests to be done by the manufacturer. .

Thils transformer is to be tested at

Nominal continuous rating of 120 KVA at amb. of 55°¢
and at temperature rise of winding (measured by
rgsistance method) at or below 50Cs with natural
convection cooling; at nominal voltage of -5V, at
Y757 & 328 volts, at 50+1.5 Hz.

At a rating to be determined on the basis of 120°C
temperature rise of winding (measurgd by resistance
method) when arbicnt is tzken as 55 ¢ - cooling by
natural convection, for its continuous rating; at above
three voltages and frequency. :

Alsosgq determine its continuous rating at gmbient
of 557°¢ and winding temperature rise of 120°C and forced
alr cooling, the blower size of which are also to be
-determined for its maximum available capacity and size
within the volume of room availablk for the transformer
(blowéf mownted at top). | |

1.. - . ot .

with all its accessories.

Available volume of room for accommodating the transformer’

The available volume of the room is i

a) Height, : - 1.10 metre.
b) Breadth x widt - 1.0 x .8 metre.

r ‘ L | veeeesS
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8.3
8.3.1

8.3.2

9.0
9.1
9.2

9ule .

9.5

-5

Determination of short time ratings.

Two extra overloafq ratings in each continuous
rating group as in para 8.1.1, 8.1.2 & 8.1.3 are
to be determined by tests and caleculations, as per
load conditions to be comrmmicated by the Railway
designer to manufacturer, in nutual diSCUSSLonS
between the two.

Extra tests also to be done by manufacturer at extra

charges in future in nutual agrcenent betwcen Rallway

de31gner and nanufacturer. .

Dﬁﬂ@smmﬁﬁmﬂkm-mﬁth‘mnmmﬁnigmmmm

The base rating of the transformer is 120 KVA.

It will be a vertical type, dry, 1:1 ratio, 71 phase,
5041.5 Hz, milti rating, AN/AF cooled power trans-
former work:ng nominally at 385V but often its input
voltage will vary +22:22% at no load,

. Overall ,insulation; alsoﬁthe Ansulating materials
‘wsed-for structural’ purposes “areto be of weather

proof, moisture resistance, (preferably hydrophoblc),

hav1ng protective .varnishes egalnst moisture‘ dust,
ry, 0il vapour saline’airj’ and.of-class 'B -
1nsulat10n, eéxcept : .. PR r»,-_, :.'.?

a) Omnductov inSulatlon which Should be of Fodern
'C!" ¢lass insulation material with- class tH!
hydrophobLC silicon varnish'

s -4 *
PR ) e

Y) Spdcefs, botveen core and windings which Shotl'n ba’

Toder class 'C! insulation naterlalg insulation

. Varnished with hydrophobic. class 'H silicon,
-~ varnishy - - -- : S

' c)ﬁ WGdgeS between COllS, which should be of modern

- class 'C! insulation. naterial w1th, hydrophopic,
.. eldss 'H 31llcon varnish. .. - W gt

13-

d) ;And all the maln ternlﬂal/tep subperts* ﬁhich

o ’5'375«;

‘rust be c¢lass “6'" hydropiobic insulating naterial

suitably, varniShed by glass. ‘H‘ insulaxing
Vo V&I‘nlshbSa .,1 ; [-t-..w 1 .ﬂ;‘ co . , o .-’-1, '|_'n
The coil conductors are to be: of hiFh conductivity.
electrolytic copper..;fF P

,.‘:n,w.
B

The' conductors are’ preferably class 'C! 1nter

conductor 1nsulated, edge’blunted, split, rectangular

strips, sniitaBly’ tranSposed %o, as’ to reduce .copper
eddy loss to the w1nimum practlcable.
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'T‘he tc! class conductor insulatlon may’ preferab]y be
of super refingd glass braid- sukfably varnished by¢
TH? class silicon vai"'l'ish. Otherii se: ~hydrophobl-

teity treateg- pbiyinidnfil c@ﬁereg CU.‘ Conﬂuctors

% .may also be’usikd f6T w1nd;ng¢p Ci oo
nir Lo y-\.—fJ ,Lu {_!Fr-'_‘_ _r» Rk df‘{\:%"ﬂ ‘__. E “E‘%

Spacers anq, we"ges nay.be @f co':}posj.tm‘(}' class

. - sdnsulation rcompr:rqmgﬂffnw GP b st o’f the Whterials

o ddke Highly rofinedm glass, qu?azb% ‘mlca, treated glass

nofibre textlednibuilt: J_nff‘rfmhr‘%d*ﬂtntably varnisRed

Yewith Class 'HU anti hygrosco'p'i’é?, hyﬁrophoblc varnishes

. m’lay br-* used. . Y et Lo Fox

' g ". - W onw i ey ot S !
T e T L e e SR R T e

oL ;
Matﬂrlals argyas cxpla:m@ﬂiﬁa&-l dry aTe to be tefted

, for their desyrelrrproprreysh sp;}(,laﬂy dield strength,

- ageing strenghh, are rﬂs_hstancq/flame resistancu,

v neisture ablS{DI‘ptlﬁm"' tos§ss agdpbr! hSTIﬂ( amdnided various

‘ "upto date) 0T relevant' IEC sp*mflc‘étlons.

*'h.l'_!uj ‘_J #° ; lf‘ -1', }?1 e ‘1 ‘Ej i“ 2':-L ! fe'é‘?

' LaI'liI’l"ithI‘lS- ST e e A

4 11,_* [Lf{,«,g a1

‘rPre»forably GRGO 3%%- 3 25% Sl""x 0’ 2ém thick or 28 1&3
© B.S.I. class or.its eqw.valent Ailegheéne '& Ludlun -

class or sinilar class with O. 375 watt/KG 1oss at o
rr,‘!T -at 50 HZ® may ‘beruded. :

s

R b

% '.,1 * . f».ft {, tt' :'»11_“ ,‘,‘ :m.f '-‘
’Gﬁfs@n bakeﬁ “Tranmi tior"f’vqrnish may‘be tested for
31?‘5 durabl?; Jsezzviceb'k f””_fj el e i
: Flux ﬂens:r,tyﬁ at ll~’75’V (fnogtload) input voltage should -
< Mot exeoed. 1 6T.~ “If poise lewel s higher then
ipepified, ,thcn,!tmsl vajug pustybe’ rediaced further
Lih”iiﬂes‘ iripréving-the- slz)unrq -fitnentrofs core nenbers
and coils, . . P R

X - e e . . b
T TR S : ‘o
5

,IMetied gointéls+prefﬂrreﬂ= £ mt detri”ental hat
\;Othei‘wisea ¢ "' P\\:,&W” -ﬂ'ﬂ_. !-r’-[’f(f _I:? i ‘) :

Stepped circular eore. (near-ly1 10 ’steps) is preferred.,

Bolt less constructmon isrpreferred. -But if 1t ds
ﬁédlfflcult “thon” non-magnetic Jbolt.dfhigh resistivity
‘naterial (oovered by ‘high t emperature class 'Cf
j{j.ns,,};latlon) of hi, »hfimpact strength™/and:wigh tergile
t“Sti‘eflgth with prov:LSlon for adequatb coollng nay be
prOVidedo e . . A
‘ e o S )
L*T*he sleeves; bushes arownd 16 bolb and also the
1nsulat10ns of. lamnatxons rust withstand diel.

stfength of B'OOV «AC 50 Hz fpr one rminute.
1 O'\rrbrall effic:.ency at full load and U. P.‘F.}}C)’? 57

) L4 a— & ' i
,-r‘r - z N "'Y ..\.‘.3. . ..
i N ftv
Ce e et £ F...a_ [ o
5tk .- _ S T
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9.9,7.2 Prototype tests and mutine tesis:  Exeept othorwise
specified, as per IEC 310 and IEC~77, dncluling ageing
test, (as per 1EDE or IZC or sirmilar specification,
taking into considsration of diel, strength, 1C0%
rolsture, salinity, wibration, ete.), short circouit
test and specizl tests as in previous paragrabhs.
Inpulsz test is to sz “one in consultation with Riy.
designers only. 3 ) <

9.9.8° The inmpedence drop at full Zcad and of U.P.F. of this

transformer itself should not excsed %.5% and drap due -

0 totel resistance ab secornlary terminal at full
load and at U.P.F. in this transferoer cnly stould not
exceed 1.2%. ' .

9.9.9 Taps at input side an? output side, & taps of
+10% sround B0V nain terminal are to be provided in
SS nanner.

10.0 Surther dotails .

1G.1 Further de%ails w111 be supplied cn specific and
wrltten requesi _from the mamufacturer, and if the
Rallvay designers considaer necessary for the sams.

10.2 As 1t 1s 3 Job of development nabture, as such constant
and mutual discussions between Rallwey designers and
nanufacturers leadinzg bty agreanments farther are )
expaectad, ' ‘

<.



