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SPECIFICATION FOR SINEWAVE FILTER INDUCTOR

1.0 Functionalrequirements:

This document covers specification of a Sine wave fitter Inducror to be used at rhe ourpu! of an lcBT
based inverter. The Inductor will be mounted ;n a cabine/enclosure and wil be used in tracrion
applications foron board nounring. Theblock diagram is shown below.
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APPLICATION : Sine filter Inductof

TYPE : Dry Tlpe, Air narural cooling

RtrFf,RANCE STANIDARDS:

lEc 60076/ IS5553
rEc 60077 -1 Railway applicarior. elecLric equipment for roling rock-pan I
IEC 60085 T"rernal  evaluar ion and. lass i f i  car ion of  etef t r icat  insutar io l
IEC 60146,r-3 Sem icond Jcl o- conveneF . . . I rin5fom ers J nd reacrors
tEC 60310 Traction tm.sfo.mers and inductors
rBc 61287-l I  ec l ronic  powerconveners insta l  ed or  ro l . ingslock
lEC 613',73 Ra; lsa)  appl icr r ions Rol l ing stock equipmenr -shock and v ibrar ion re"a
EN50t 24 Raihvay Applications - Insulation Coordination Basic Req uirenents - Clearance

And Creepage Distances
IEC6057l/EN5015J Operaring condiiions
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SPECIFICATION FOR SINEWAVE FILTER INDUCTOR
5.0 BNVIRONMENTAL CONDITIONS:

5.lAfrbientTemperature :55"C

5.2 Maxinum Tmpemture : 70"C (when loconotive stdding dead uder sun)

5.3 Reletive Humidi!,

5.5 Ahospherc during hot ]|ealher Exlrenely dusry dd deselt lermin in cedain de6. Tl'€ dust conceihlion

5 5'C (when locomotive working)

: IEC60571
up to 95% any moisture cord€Nation dudng operation shall not lead ary

Yedly avemge ! 75% Rel. Hunidily
: up 10 1200m above nem sea level

in al may reac! a high value of l.6ng/cub meter.

: Tie €quipnenl shall be designed to work in mastrl dea in humidiry and sall
laden Comsive alnosphere. The mdimun values will be a follows
(a) Mdimum pH value : 8.5
(b) Sulphale | ?n8/lit€r
(c) Mdinun concentrale of chlodne:6nMjter
(d) Ma{inum conductiviry:l3oNienens

: Tropical, Hot md humjd Climate5.6Climate

6.0 trLECTRICAL REQUIREMENTS

L

At nomi.al oulput vollago
Meimum voltage = 415 + 5%

2s6Arms cluring 5 sec
Peal peak
up this clrenr Ihe inductance
must be in a tolerance +/ 10%
50% or 194 - 97Aot + 4A.sApeei

leaAsc sives 1sa-soFrr{2)z -

Switchins frequoncy oi me

DClinkvotage.

132.5

o 4t5
140
144

50
322

1 0
25 50 53

2 4

194

700

Noise Level Max:75db
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CONSTRUCTION

7.1 Core:
7.1.1 Elechicat steel should be CRGO with grade ofM4 or better along with test c€rtificar€.
7. 1 .2 The inductor is op€n type, the ;nductor shall be compact

7.2 Windins: Windings ro be of electrolltic Grade copper conductor
7.3 Cooling Type:

7.2.1. Supplier shall indicate ifadditional cooling js required and the required airflow.
?.2.2 Suitable temperature sensor shall be ;ncorporated for the winding where maximum HOTSPOT is

Ant;cipated and the meibod oftemperarure m€asurement shall be indicated in the offer'
T.4lnsulation: Class HAllwind;ngs to beunifonnly insulared. N€utral pojnt of secondary windings to be

Insulated to full line volrage. Should meet the requirement as per 152026 /lEC 60076
Insulation Voltage 2500 Vrms Test voltage 50ll2i lmin
Pollution degree: PD3A as ofEN50124

7.5 Inpregnation:
lnductor assembly impregnated under vacuum with epoxy based resin for achieving high
hygoscopic acid &Alkali resistanr insulation. The complete winding should have smooth
finish after impregnadon to ensu.e high Mechanical strenglh Thickness of the resin
shonld be uniform. The;nsulalion should be self-exiinguish type.

7.5 Terminals ,markings, and connections: As per IS : 2026 and existing induc'tor

MDCIIANiCAL DIMENSION LIMITATION

The inductor dimens'ons (overall & mounhng) shall noi exoeed the dimensions indicated in the below sketc
is given for guidance only for limiling dimensions

7.0

9.0

Supplier to prepare detailed drawing &submits to BHEL for approval before commeno;ng manulacturing process
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IO.O Tf,STS TO BE CONDUCTED AT SUPPLTER'S WORKSPACf,

Tolerance -Accordine to IEC-60289

r l .0 TISIPROTOCOL
Supplier shal I subn it test protocol for Routine & Type tests along with techno-comnercial offer. List of
t€sts are d Der clause 5.0 ofthis sDecification.

I2.O DOCIIMENTATION
12.1 Information required along with techno cornmercial offer without which offer is iiable for rejection.

I 2.2 Supplier shall tumish clause wise confinnation/comments b rhe rechnical speo;fication in the
Typicalfonnat given below. Deviation, ifany, shall be clearly brought out indicalingthe clause
Nunber, original specification, deviation sought with proper technical backup (catalogue,
Technical brochure, intemational standards, calculations elc.
Ifno devialions required, then suppliershall tumish certificate indicating"NO DEVIATION
REQUESTED" and we comply fullywirh all the technical requirements ofthis specificadon no
P54452498

Three Phase inductor IEC60310 CIause
Tvpe Routine Investisative

Preliminarv check 10.3.1
Measuement of winding resistance 10.3.4
Measurement oflosses 10.3.5
Measurement of inductance 10.3.6 10.3 .6
Temperature-rise 10.3.?
voltase between teminals withstand 10 .3 .8 .  i 10..1.8.1
seoarate source voltase withstand r 0.3.8.2
full wave imDulse vollage withstand 10.3 .8 .3
Shock and vibration withstand 10.3.9
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I 2.1 Supplier shall take a copy of this specificalion and sign on each page and submit the s;gned copy
along with offbr.

12.4 Supplier shau fumish winding material, windins resistance, winding cross section.
12.5 Supplier shall turnish thetype ofcore used alonguith technicaldetails ofcorc'
12.6 Infornaiion rcquired after the placement oforder
12.7 Delailed dimensional drawing for BIDL approval
12.8 Testprotocol for BHEL approval.
13.9 Infonnation required along with material suppLy.
12.10 Two sets ofTest cenificates.
12.11 BIIIL en$neer witnessed Prc inspeclion report.

13.0 ACCtrPTANCE

l3.l Dimensions as per approved drarving
13.2 Routine test certificate
13.3 Type test certificate

14.0 PRE-SHIPMENT INSPECTION
Pre-shipment ;nspection will be canied oul by BHEL engineer as perthe approved test p.otocol BIIEL
engineers will witness Routine & Type lesls before dispatch.

15.0 RA.TING PLATE DETAILS
Wearher prcofRating Plate (uilh following infonnation) shall be fixed at a suilable positior..
15.1 BHEL Specification No.
15.2 Rated tnductance
15.3 Rated VoLiage
I5-4 Rated Cunent
I5.5 Serial nunbel
15.6 Month & Year ofManufacture
15.7 Total mass
15.8 AmbientTenperature
15.9 Type ofReaclor
1 5 . l 0  I P . l a *
15.1I M anufacturer' Nane
15.12 Insularion level/lnsulation Class
15.13 Number ofPhases
15.14 Rated FrequeDcy
15.15 TWe ofCool ing
15.16 Thermal class oflnsulation
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