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6.1 Raw material details : Important items i.e Copper Bars,Laminations,lnsulating items
sheets and tubes, hardware items etc. To be procured from CLW approved sources only.
Firm have to furnish proof of purchase. '

6.2 Manufacturing,!gg};(gg;i_gpg_ ! o
L i ' :
Ensure the following parameters for the core manufature of Inductive shunt.

( Drg. Ref. 1 TWD.133,022 ) a ;
PO A o T _ Parameters
' “outer core [ Am ature core Central core
1| Stacking Load _ | =szmn 9 +1 ton, 10 +1 ton.
mo ST eese] 300+ Smm, [ $G0x St | ao0x &
3 Varnish for core f class -H varnish m}

6.2.1 Dy the.sinding of the coil with inter turn insulation using asbestos or impregnated nomex
silieon paper in three layer and varnish with insulating varnish class 'H' and braze the
- lerminal ends. ! : et
= - Cdpper conductor size: 2.24 x 31.5 mm. No. of turns - 16
6.2.2 Do the first moulding of coils by placing coils in fixture end press in press machine

under 1205 ton approximate . Then tighten the screw of fixture . Place it in oven bake
the coil for 1 1/2 hrs +15 mts. At 250°C+10°C. '

6.2.3 Remove excess varnish insulation by buffing with roiéry wire brush connected with
' pneumatic grinding machine.

6.2.4 Check dimension and test inter turn insulation.

625 Boy manutacturing terminals of shunt coil to cut opper strip to pieces and chamter ends and

dress, braze at three places of terminals & drill hole of 16 mm. Dia.then debur and clean hole.
J

6.2.6 Brazing of two terminals to the coils with Rupatum foils and rod of 2mm Dia. Prepare putty with |
asbestos powder and 'H'class varnish ke ELMOTHERM H-71 A of Beck india, and fill up

voids on coils. Bake the coils as per manufacturers data for the type of varnish used , for H71
itis 4 brs.at 120°c + 8 hrs at 150° and allow to cool down at room temperature. :
f . ;
e~ 6.2.7 Ground insulation of coils as per Drg.No.0TWD.133.023 with insulating tape/sheet with !
varnish and dry it in air for 24 Hrs. : ot
GMGS Sheet - 0.4 mm Thk.
4 FTNA Tape : 0.038 x 25 mm - 1 layer. ol
GMGS. Fape-. -  013x25 mm - 3 layer i
G.F.T{ape. A e BRCRR N 6 012 52005 1 R layer i
ves 6.2.8 Mount the coils i}(t;aﬁ%n@ﬁxtur@ tighten screw and place it in oven for baking at 220°C+10°C !;
1\\\;) for 13 hrs. +30fminutes. | |
I\ S ’ ; *
*:‘ ) i & o" ‘fv ¥ i 3 b i 5 | ‘
\_\L,k...._ 6.2.9 Remove coils from fixtures, remove excess insulation from surface of coils and dress. Apply :
\Td anti-tracking f}gi\s‘hihg.‘yar,\;}i&h101‘;;153.3%5:,6;’5 gu\gf;agaof the coil and place in oven and dry for
:jz {y28 1 5 Hrs. +15 mi\ﬁuléﬁ_ al 46@‘(’:?&()“;‘6 arid then cool the coil, | |
i ’ e L ok, L1 ) .
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-l 6.2.11 Dimensional check for SJ coil. ﬁ

SHEEI NUbOE Y

i

6.2.10 Coils - H.F.& DE Test .

Nam_e of coll '
checked randomly (1 in 50)

Dimensions after inter turn insulation to be

Finished coil

3 Core Gap - 134 +0.5/ + 0 mm.

130.8 mm.

126 mm. (minimum)

i

Gap between leads' - 130 mm.

6.2.12 Final assembly (és per Drg.No.0TWD.183.021)

~ Complete SJ coil finishing with red anti-tracking varnish.

| F f\dl tes . of nmshpd mol

Type of msl g fer mfor TLJH ns ';l(mon & bakmg |

Sd

Te"

d) H.F. test at 3000 cyc'e /sec.
for 2/to 5 sec.

‘ a) H
o to 5 seconds
b) D E. Testat 7.5 KV. for 1mm

e

fust at BOOO Cycles sec. for

6.2.14 Stage inspection:

The following stage inspections to be carried out by the CLW's authorised inspector in
manufacturer's premises followed by final m%pf,c.‘uon
i) Coil formation
ii) Coil insulation
iiiy Testing

7.0 Tests

Prior to bulk manufacture & mspectron Ai:éydoc,umg,ms for procurement of raw material along
with test cirtificates, whereever applicab & should be furnished to the inspection authority

for checking.

7.1 The Inductive Shunt shaH be Subj&“C'[Pd to the fo!!owmg tests generally. as per |[EC publ cation

-603810 :
SI.No. ~ Name of test ; . Typetests Routine tests
i) Visual & dimensional check (clause 7.2) Yes Yes
it) Measurement of winding resistance Yes ' Yes
(clause 7.3) at S‘Z)med”D C"'édrrent
iif) Measurement ¢f ifipedance at power Yes Yes
frequency (clause 7 Ao s R i
E: iv) Measurement of iinductance at power’ Yes Yes
e frequency (clause 7.4) at 10% rated
- load current . & i
: V) Temperature-rise test (clause? 5.1} ‘ Yes NO.
\TQ vi) One hour rating trast (ciausu ASeNT T Yes NO.
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SI..P.\IO. _ Name of test . -~ jg Type tests Routine tests
vii) Starting cycle test (clause 7.6) S Yes O R

Vi) - Insulation resistance measurement Yes tides

(clause 7.7)-

iX) Dielectric test (clause 7.8) : Yes Yes

X) Measurement of weight (clause 7.8) : Yes Yes

7.2 Visual & dimensional check

The unit shall be checked for physical dimensions as per drawing (latest version) and also
for physical damages, terminal markings, polarities and particulars on the rating plate etc.

7.3 Measurement of winding resistance

Resistance of each coil of the unit shall be measured by Vx| method by passing
approximately 5% of the rated direct durrent through the coil. Average resistance values are
calculated at 3 different currents around the above range and the respective voltage

drop across the coils. The resistance value computed with the reference to ambient
temperature 20°C shall be within 3.3823 m. ohm +10% for two coils in series.

i

pedance & inductance

7.4.1 Impedance value of each coil of the inductive Shunt shall be measured based on the voltage
drop at about 10% load by Vx| method by connecting the Inductive Shunt coils to Auto-
transformer of adequate capacity. Average values of three impedance values measured at
the above currents and Inductance Value of the coil calculated from it shall be 2.75 mH +1 0%
at power frequency. :

7.4.2 The inductance of each coil may be':é;\c/aluted at various values of the D C starting from 50%

- of rated values in steps of 10% rising and upto saturation limit. This is to determine the
. Characteristics of Inductive Shunt upto saturation.

7.5 Temperature rise test

7.5.1 First cold resistance of the coils are determined as per clause 7.3 . The test shall be conducted
by passing rated D C of 550 Amperes continuously through both the coils connected in series
till the temperature stabilisation is reached. Hot resistance of individual coil at every 15 seconds
after switching off the supply is measured, alternative'y by measuring the voltage drop across
each coil separately for the same current passing through them. The maximum temperature .
rise allowed for 550 Amperes continuous rating is 160°C. It is adequate if about five

readings are taken for each coil. ' e

7.5.2 One hour rating test

This may be carried out before the temperature rise test on rated load. A current of

850 Amperes D C s passed through the unit for one hour and the tfemperature rise is
measured by resistance method as indicated in 7 5.1 Maximum temperature rise allowed
for 650 Amperes for one hour rating is 130°C.

756 Stérti’gggycle test

After the temperature rise test at 7,51, while th_e»-unitgés still hot (say 10 minutes after the
conclusion of this test) a current of 720 Amps:is passed through the unit for 25 seconds
and reduced to 382 Amps for 100 §8conds foflwoed by zero Amps for 30 seconds.
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This cycle is repeated four times and at the end temperature rise of the winding is
measured. Also check for any abnormality in core/coils fastening.

7:7 Measurement of insulation resistance

IR value measured with 1000V megger between the coils shorted together and the body before
and after dilectric test, shall not be iess than 10 Mega-ohms.

7.8 Dielectric test

»
The test shall be conducted by applying 3KV rms 50Hz for 1 minute between each coil and
the body and the leakage current shall be recorded.

7.9 Weight measurement
The weight of the unit shall be measured and recorded.

7.10Field Triat:.

After passing type test,one unit of SJ will be subjected to field trials for a period of at
least six-months, which will foym the basis of acceptance of prototype. The performance
of 8J shall be monitored jointly by user Railway,RDSO and supplier. :

a

8.0 Submission of tender and information to be furnished

8.1 The tenderer shall submit the offer if duplicate with the following informations:

i) Clausewise comments on the specification alongwith deviation statement.

if) Sufficient information on machinary, testing facilities,quality control set up etc to prove that
tenderer's works has adequate facilities to manufacture and supply.

i) Name and address of manufacturers and suppliers of raw materials such as laminations,
electrolytic copper strips, insulatiny materials etc.

iv) Design data.’ .

8.2 The tender is likely to be rejected if it is not submitted with the above information.

9.0 Approval of sample

9.1 Before offering the prototype for testing, the sucessful tenderer shall submit the following
informations:

i) Details of conductor, laminations.
i) Details of insulating materials and varnishes.
iif) The results of tests conducted on prototype by the supplier.

9.2 The prototype shall be offered for evaluation at the works of tenderer to RDSO.

9.3 The bulk manufacture shall only commence.afterthe approval of prototype and

' constructional improvementsfdeviatjqﬁ'_s“ ifarty f,éifgj;hd necessary 1o improve the performance
and reliability during the prototy;}ef aﬁa}uation,“a’r@ duly inoorpo\rated in series production.

9.4 The supplier shall offer the unitgof series. production to the;?’inspecﬁng official as per

k; stipulation in the purchase q"rde‘r; All the testing mpi_igm_es shall be provided to the
Q;\‘C\ inspecting official B v
=2 | 10, Guarantee : fgo xp B _

G All the compenents and the equipméantas a i./s{pm{-s shallbe guaranteed against any defect due

f;g to manufacture/material as per IRS canditiors wfthe coniract.
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