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R LYTRODUCTION 75§ L _'-;;'; '?L,

S e ngh relxablllty of, the euulpment is the- pre-requlszte

S for traction application. . Traction application calls -for

.- devices of fhe rectifier to work under arduous Service condi-

< bions of thermal cycled?y: dusty'and salt laden atmosplizre,
high humldlty, voltage tranﬂlents and céoftimious vibrations

v ,"'and“shocks.~=Thereiere, ‘devices are’ requlred to be of hlgh

L reilablllty for uractlon appllcatlon. . .

7l

o After the dev1¢e h@s been properly selected to meet
svith.the duty reguirements, teliability of the device is
,.,the resp0n31bLllty 6f. thie ‘manufacturer., It is at’ the manufac-
ii%urlng stage the réliability is built 1nto the device- beginni

'gowend. =T 1s, “thereforé, incumbent upon: the nanufacturer to
cEensure’ Fhat thHe . complete. maﬂufacturlng ‘process’is, designed and
o enntrolled as;to malgt 1n quallty Of the devmcea ﬁn volume

K L ) ‘-"n . .
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DRI IS ';HAny new devxce proposed“er Tirs ted by a manufacturer
‘ 9__}ﬁ$hall be- subgected»to ‘the type tests ns per ALPERDIX - A,
“he_dev;ces 'shall ‘not.te used for. a¢3emblf of “the convertors

A Pelar proval 718-'a6corged for thé devige by ?DﬁQ/Rallw;y.

A1TataciTitles " for Earrying. out’ the’ mypé'and 1nvest1gat10n '
e atstahiall e prov1ded by -the-mamfacturer,  :THE testd”

%hélifg ‘ e~ preserceiior RBSQ/Rallways ncmt-“

tﬁd representqtl'_'ﬁg;*¥ ‘,'_F$<Nw¢,, _ v 1': .

',f'«

_(_‘

LT sampling plan for tvge tcsts shall beaas under.

{ ylcé shall be?selected by RBDQ/ﬁulquyg' represuntatlve..
. ..:‘,-;. ? L : T .

L : S e
{f ? .Samnlefratej- ,f“‘ , E? ,
f. ' '-§ of *he lot "; ' TNEE B0 ,f'rj
‘l ﬁ SthBCt tc m1n1mum‘5f"
f;; 40 dev1ceﬁ 3 -,
. "' ) ' 1 . . *“ ,‘ {i' '
" Abeve 1090 ’ _ ;1 ,u{
e 'j - In aae S bulk orders, the Lot offered far type
N Cgesting and 1Jsucct10n shall . be at leg st 50? of: the total
[ T :?“ﬂl‘i“ SEELO . .
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W O 1ﬁgtpfobr -mme of the tync tcdtd on '’ thﬁ*sgmples

'sglovted Bliall be ae per APPENDIX-1e . far ?

2;' i Valldlty of ‘the Yype spprovai: i
SR AU i
2,1 . The type anproval for a partlcular dev1ce shall be)

normally for a period of two years,. Comnlefe type tests 1'\_
" as per Item T will be repeated-before the validity of the 4
. approval is renewed, However,.at the dxscretlon of the Vi V-
'RDSO/Lucknow, conducting -of complete type fest '’ programme “‘.
_may be walved off or modlfied programmed may be repeated-“ﬂ?

Co S )

3. { Manufacturer‘s Qualltx_Assurance Prog;amme. L{li

L

D 11 is at the manufacturlng stage,,from beglnniég
.;to—end, that the reliability s to be.intfoduced into fhe
,dev1ces. It starts with the choice ,of suppliers for: the
comporentd and continuer with 1nccm1ng inspeciion, in.
Jine process controls, processing after construction, end
.6f line screeening and testing and quality assurance. testing.
It is, therefore, incumbent upon :the manugacturer h lay-
~ down’ quallty control - programme to’ monitor the” manufacture .
‘and testing of the.semiconductors. ' The manufacturer Shall A
furnish -the quality assurance programmé proposeéd to be. . ““f
"followeéd -at the time of the placenent«of. the order, any
. changes made subsequently will be advised, Auditrchecits -
shall be carried out from time to time by the representatlve
. 0f£* RD80/Railways to ascertain the. 1mplementat10n of the T

"quallty assurance’ prOﬁramme.‘ ' 5 . e *?gf
.4¢ I”'% Routlne Tests R 1h-ff 1*"ai BRI “,ilﬁ“f'

: v ' e Y B r, . ;1_"&' -
4,97 :'Routine tests’ 1nc1ud1ng scréering and burn-ln tests

ﬁShall be ¢arried out.on all devices as per APPEVDIX-A by

the mamfacturer. The manufacturer will keep séparate. recorag“
for these routine tests carried.out on.the devices, which .
Wwill be made available for 1ﬁSpeCu}On of the representatldes
‘of nDbQ/Aallways. ' o S .

4 2" : A certlflcqte, as ner the fOIIOW1ng proforma shall
be furnlshed for each cubicle or for. the loi of the Spare '
QIOGQSrSupplled in respect of routine tests. '

Certlfied that all - the diodes type No. oot
.- as per the enclosed serial numbers used .for -

. the assembly of the cubicle S.No. ot
. against contr'ct/brder No. R N -
o 4%, __ have been. sdbaec%ed £ the T

- laid down routvine -fests and comply with' the e
declared limits of the various. flnallsed PR
parameters of ‘he devxce. . .

T

'f guallﬁy Control Englg?er
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'5.' ' Audlt Check of fhe Routlne Tests- .

‘5,1 ' Tén percentiof the devices’ from each cubicle
offered for inspection, picked up at random-by the

- represeptative of.the Inspecting authority, shall be -

a subjected to.-routire tesis,. as indicated in APPIIDIX-A

Soine presenee ‘of the representatlve of the inspecting
-"authon‘by’. S : ) - < .
5;2' ' In “case any device, out cf 10% gample-lot devmces
does. noﬁtcompl{ yith the declared parametexa, the followlng

‘procedure shal be followed: , ,

_ (a) Tn éase more than oune 1oco. set is offlcred
S ‘for inspection, then 20% of the devices will
f -be taken as sample from each of “the balsnce
*eubicles znd subjected ‘0 routine tesis.’' In
| case-any device from this lot - out of these
- RRURE ‘samples .also docs not comply with the declared
I IE T parameters, then the whole offered lot shall
| ' ‘..be taken a8 rejected.

g Tha manufacturer shall rescreen the whole
o * batch and re-assemble the cubicles with the
e devices complying with the spectlflcatlon.
' U,These cubicles will again be subjected o the
105 check as detalled in 5. 1 above.' ‘

L [b) In case all the sapple devices as per 5. 2(&)
S . above meet with the specification, then the
. particular cubicle wiil only be taken as rejected.
- Rescreening shall b6 dore %y the-firm beore
offerlng'lt Tfor relnSDectlon. o

-5 3 Tn “Caise. of failure of the. cevices durlng 1G%Waudit i
i checka oceures for more than two occasionsin a yaar3tae AppToval
. for the dev1ue may be taken as withdrawn.

'fg;?;_ Per10d181} 3qmpllng lxie testq : V
6. Routing tests to be earried out on 100% ﬂEVLCES )
 are mainly conftitute electrical parameter screening for &
elimingtion of the ends of long tailed distribution, .fzw
- Phese tests, however, 6o not ensure f6%tal electrical and. &g

_ mechanical: religbility of the device. % is, therefore, e
- fecessary 30°.carry out periodical Sampllng 1ife tests so
-~ - 88 1o verify that’ the conplete manufacturing process ensurds
:,ffﬁquallzy gE.the dcvices., Luollow1ng sumpllng plan“shall be

.j;_folloneﬁ Tor tnls purno ' .
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o ' : . S e e
. (a) fTwo deV1ces from each cublcle will he .«

! w7 gélected as-samplet by .the represent tmve :
SRR ‘of the 1nswect1ng authorlty..+ ’Q; 5*”.1 “

AomR
* L

;ﬂgﬁciba"ﬂfter every six non»hs, ‘the’ 10 dev1eea 'ni‘

e " out of the lot sélécted will be subaect -
- %o the following tests in addition to” -: L
~all: the routine tests in the presence. .- -
'70¢ representdtlve«of QDoO/RallwaHS. e

Ay

,;&t f' ; Thermal cycllng (Tast No.9g " *;“*j'&
' .Load test . {Test Ho.12 *l'- :
111) Blocklng 11fe (iest No.—15)

PRETI
P Suy

c.'*‘,"- .

% 2 Ia Caue any device, out of these 10 samglés, 6qes
noi;pass the above. test; tnen furthér accegtauce [L- aay '
-lotsHall inot be. done, tlll ‘the matter.is” 1nvestigated

by tae fiym. ond necessary: Lmnrovpments ‘41 the- manuchturiﬁg
precess impleneated. The.. devices will . be: sub;ected e
type test again before clearance  for further Sugplles
1s accorded by BDSO/Rallway . x
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' .: ’ L . - APPEIDIX - I

TBbT EROGL{:UJLL.E! FOR SILICOI\I DIGD.&&
’ 1‘: .7 Genera]_ ’ _‘{ I N R o - §
R ———— i : . -

“;{1 {1 .The tvpe routlne ‘and lngestigatlonal tests on the
24'18111005 ‘diodes Shall ‘be ¢onducted as per latest IS:7788 with
f'yf‘clarlflcatlons furnished hereunder. Some additional . tests, -
© -+ net included in IS:7788, are also to be conducted ag type
Ty or routlne or sn801al tests, as clqued belows. -

?_f1 2 Ba@ed on this geﬁerhl typo and routine test programme,
o the manufacturer shall submit. particular test programme,
: “-%appllcablo for the offcred deV1cc, indicating limit values
of marious parameters and test-conditions such as wvoliage
ahd current, base temperature,. duration of test, reference.
temoerature, “‘etc, The details of the empirical relations
broposed to be wsed for waorking-out the final values of
the parameters snall be indicated 1n the test programme.'ﬁ'

L 1.3 The datalled proforma for rucordlng readlngs, test
,ﬁfnresults, observations, conclusions, etc. shall be Submltted
alpng w1th ‘the partlculnr test programme..h .

Summary of the Tcsts o R ‘T'ﬁi
A  4:Nature of best - Re§§f;$gg_$§§%se_°f
RS S T!,me test Rout:.ne 'Best“
:T S %

F;f#PorWard charactorlstlc v - 10 e 2 1.

S ,/‘ A

"pEarward voltage dr0p V/ oL *10 1 2.1
T ,_.j. e '*5 ‘or _

D 001252 ;r“

'é;RGVUrse charactorlstlc ”e{f: LU0

7 ﬁjReverse current V//f o ',il:ﬁO;i.Ar"
SRR AR o R N A
L 45 TRoverse letaEO va’f '-,f 10,105 L 10415

’f- TR --(.—nw—-a-«u-hba.-m

il”i#é};}iRcversc recovery charge i 10,146~ }“
ugzé?fgif Thermal re81stdn¢ef;/2”'_  RRI 10;1-7.1w'r10 1.7.15?‘”,
7 S A

;fﬁxﬁﬁflfTrans%ent thermal 1macdancc O .i0;1.7a2_7§ R ag
A mheimi cyellng\ E)*'f.Af~f R T R
: - e ‘ o VR S

'Surge forWard llmlt curreqt v 10.149.7 fj0&1o9-2‘

.Surgewforward.current T Bt 10,1410

/* | gy

LVt Lood R 10,1411




vt - . - ) -2- - B o . .. -.: -

V/13 3eterloret10n-f-f;f5ﬂf 10,1412 - . e
 b/?4 EﬂCupuUlﬁthW‘ 1041413 - {Oﬁ1££5:”

‘$/15 Blocklng 11f£~»ﬁ" " .As per clause AQ‘PET clause
-l 1.1 Lel@ belaw ”

160 Envlronment t&SuS A " IR

5

16.1“Damp heat‘ 'j' s do- o S
. T ) . . : =_- ) 4"2 ‘ - .'_'_ o .
16.2'Corrosion . o= .
117 ‘Shdsk and vibratica . .80= el
e Rbbus%nesS'ofhthe &=  ”7;£ .; ; L
e termlnutlop - R T

Y
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g e Y e e
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;15; add tlDugl dctnzls of tne tests covered by,IS ?788 '; ;.f."-,}

) FolloWLng addltlon ad ﬂethlls shall apply for the ""?féa 'iﬂ"*t.
tests covered by I15:7738-1 975 - : P

f'3.--- st Ho. 2 Vongrd voltage drop (“VD} i}}fﬁ;‘ﬁﬁa?kf);?l -
. e FVD vrouﬁlnr hﬂll be 013351119d based Qn'SO m?‘pegk ' - 8
T group corresponding to man roted device® curreat rating, g
1% will ve verified that the 0ﬂuructerlstlc 18 Ulthln the L
-SUQleled VD group. -‘ _ N T e o o
2 Teftﬁ_PO-:S 4 > Reverse Chavg erlstles | =

“»
K : L
- R T .o N B h -
- In case of type test as e Glause 10 1 5, full reverse;g
_ch T“Cue*lSulc shall olso be exhibited on t;e oscilloscope. .

- In cmee of foutlne test as Ulquse TD ?.4, reverse -5
_chur cterisvics shall be V&rlflpd on” the oscillescope © . n‘—ﬂ )
Can@ shall be frec from defects, The leakage current S L
. acxresponsing to PIV rating of the devlce thIL he recordeﬂ RPN

W
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‘ ‘The test shall be conducted as’ pET ClauSef10.1 8
of 1837786=1975, .The test: shzll. bé. conducted’ for, 20; 000
cycles and . no parameters 'shall chahge, The’ testisnall be .
pfurther ‘tontinued. till ahy of the paramelers’ excged thew "
llmlt value/abnormal VarluthH is notlced or tbefdev1ce .

s s
Tl i

: r Lo .f'- @
G -

:*"7“=*%All tne parameters that nay e 2 Lfectcd by the test
‘~<1 e, formard volt-ge drop, reverse leakage’ currerty. thermal _
tre ietanee, eto, shall be measured ond recorded, gt~ the begi=- "
Cnipingsof the test and thereafter every .5000. cycles‘tlll no
w,ha,il.u_'{e« in pdr@mcters is noticed. The moment ony-change.is
~notlced,,the parameters shall be checked affer every 1000 :
ricyeles i1l the. change in any pardreter is found ;beyond. -
Aimit..or device fails...The test will be considered satls—
&#ctory it case thére .is no' change in. the Values{recorded
fbr e’ dev1“e under test in ‘the beglnnlng cat L

_’q J‘_;:

TESu Bo. 10 - Surpe forward cuircnt 'jf:l;: f.;'
.t; Thé test w111 be currled out »ath 50% reverse o ﬁ
' 38 appllcd bLthen .ourrent pulées,. :

.n_ - ) T

.“

*Test No. 12 - Load Test ,,'gh, ,Jyf';;fﬂjﬁ-l"_*#,

L The iorwurd CJufaCuELlSth, rcvcrse cnarncterlstlc :
;hermal r651stanco, etec, shall be measured at the. beglnnlng
“Hhd it -the¥cnd of the test. The test will be considercd

.Sati“fnctory il case, Ahdre-is.no change.in the value of tho
N aramcters recdrded Ior the acv1cu uader test at the bCﬂlnnlng..

"- ERS

P

,.;‘ ‘f- - ¥

e aThe test shall bc currled out w1th Hellum gas actcc_f'g
:mcthoﬁ for the tyne test. - T '@. T

;'on:il ‘t‘..SJGb not co.rc.red by 1858 7788 e

J.ypo ﬂ—est - This test shall bL currlcd out by &pplqugs
ratod puﬂk TCVEESC VOlngC-(CltHOr full or half wive recti- cm
fled) ‘on “the devicts in an ambicnt temperature equal to. the &3

moxinmun rated: junction tempcraturc for o period of" 30 days. ) M.

fL@ kubc durrcnt shall be measurcd ot the boginning of the: t
%iﬁd taon’ checked after cveryd7 days. The test w1§l be : Ggi

‘consxdcrud satluchtorv 1n casc no chgngc of. ICakagc currcn¢]
*ua.li 'olucc.'
,%.

Sl ' . ' :
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c L o 5 ) .- hild ."4/- '
: . " . .

e L



; ' | - R P

. . . '
- -
-~

_  Routine Tost -~ This test snall be Cerled out
on every dovice in the same wo y 78 type test, hwg.far N

perlod of 24 hoygs. v - LA
4.2 Dnvxronmcnt 1 +est$ T v 'f';" ' _'i-'
R, Test o, 1641 = Damp heat © o o L rEe !

© Ul mhnie test will be carried out asjper IS: 9000 {pt,IV) .
19?J Wlth tlie following deivils: _ o o o

e Condltlonlng B Tompernture of 55 Lol $nd "' ;“ \
B e relqulv numldlty of 933 !
LT S The dev1ce shall o6 plcnad }
e e e o L withethe bﬂée f401ng upwards'-. o
vt Severities - Lo 21 dﬂys. g .
] C . » : b K .j .::{-~.jl - {
.0 Pipnd meusurcments B -:J.. , ._- _ ”;;L a'
!au Visual lﬂSjCcthﬂ- - COudlﬁlGﬂ of thc platmng of S
. E . -'thc base; ficx1hle 1ead, etc. PO
. _ o A
P . S -, " Py o .
'*’fqulGGtriéal':- o ;?;Insulutlon resmstance before i?lw i
: R Croahid after the ‘t‘.est c o
Ex :COII‘DSIOH S o ‘ e ' | :
‘ S S SRR Rt !
co e This test stall ‘be c.rrlcd out s per Glausc 26 o
Lo of 1507571, The duration of the test Shall be 48" hours. o ¥

The device shall be subjected to visyal.examiiation for. e
corr031oa of the pluulnﬁ, etc. at thc cnd of thc teét_ ,.;Mlg. S

:l' B . "‘F.,\-» .

! : . . . el ek ~F .-..':.g_% : -
, 4’04 : Vlbr;.tlon 'beﬂ't :l“ “""f"i""- r..'_i"',.':_:;.,i,g;_f i :L't& u"a:',%ﬁ L .

-

_Phis test shall bo carrzpd out. gﬁnchully o perf'fﬁ.i”l?h.;

Gl“uee 28.0of IC 571 (Rules for olecctrohic .equipment wded . -
onrrell et wcles), with the followlng severltles- R
-3 Ry T
43) 4 Robuatnesu of t1e termlnwtlon P h,@[ f_ i e *
3_-%:$ Tho dctulls of the teet will beﬁmu*ually fln:lﬂsed. 5?
. The aifnufzeturer siwll deel-re the tensile sirength of’ = N
s germinal- *ud the ~roof lond will be of lesst, 2 ‘times tha ’%?”
- doclared ferminal strongth. | ‘ g
- A . .
B Irvestlgktion Tcsts ‘ . al .
‘ 5:?~ Opcrufing llfuxtcst ST h‘_ P :
Lo Tbls test will be eorried out o the devicees under ' '
- tho:follovlng opurqtlng condltion6° STARPEE
-10'.3'5/"'
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i) - At rato

R

YL the: prrancters
L leakage currentian
"“g¥ the beginning o
- therc*is no ¢
Cotesty esl

: L)

168% will be earricd out’ for & period of 36 dzye.

_iXarag-anm;gat;gg”f;l-u

P

‘;;”fi); ho@déd;tb.théﬁhaxiéﬁ@-rgtéd forward- current,
L) Moximum repetitive pogk voltage '

: ayplied.
d;cqse'tcmgerature;:a_nna -

T

» ¥iz. forword voltage drop, reverse
4 “thermtl ‘resistace shall be recorded. _
£-the test wnd then checked aftor cvery .

~-The ‘test' will be considersd 8atisfactory in casc
henge in my of the parancters for device under

A "

LR
[

- o
-

‘f._The.puréosc'df.this test-ishﬁo detect faulfy

”dbﬁstraCﬁign;Qr,the"prcsencc of forcign particleos - fter
-Spcapsulation. . -This. fest will be corricdout after shock/ .

“vibrations test.
smutydlly decided.

ca W

.f-.
s

-Qﬂ@ﬁf*hGﬁ“Xfrqyﬁfbllowgd. A

‘The nethod of-conducting test shill be-
-The devices ynder-tcst shall bel serizlised

& . i .
- s
N :
L o
. 'R
5 2 ) N .
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- © oy
.
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sele] .anles Sﬂlﬂctud Ior tgnc tcstlrﬁ ) mor Olqu,
”subaoqtoﬂ to the ‘ﬂrlous tes ts as pcr thc folioy

Vlsuml 1nd mechanlcnl 1n5pcctlon
~verificntion of - dimcnsions

eleetrienl pcrformance .
(i&St Nos : 2 333495,6 7,10)

SR Encupsul tlon Tcst No 14 B
l ‘. '”.;.l':' J : ! r_. ! ) ; :'e-"‘E‘" y. *'"'

ALY SIS e s e
R»Grou B ”Qrﬁ*f“;-* 4 GTOu C e Grou D C 0 Group ¥
*7(10$ﬁuvlcos) _f c (25 dEVICCU) - (s dungLs) ',(5 ﬁcgiccsﬁ
-"?fﬂgil-t" ' RERE S GRS T
'“tig?gm;nimpo— : T_“ *w-"I**'*'““r'-- D1 D2 . Vibr =tion
a‘,.DCG (18) : c2 D«Nﬁ COI‘I‘O-— & ShOCk(17)
Surgo forwa rd 10 GVV1- 5. dcvl— 10 dev- he~t . sion- E .
e Current (1;) ces!dete~cos. - vices (16 1) (16 2} Investl-
MY \ . riot tlor Iuvostl— Block- R 7 gation
E cf-.',..l;-'t“’“{ : o @gation ing ~Test " - -
A .E, -iBQ‘ . togt E \ tost. ‘._7.".';maX~ruy Exg-
dcv ccs) & . Operatin - :iminction
(5 i (516 VlCLS) : llfO (19§ , : ¥(20) '

JBBad 4 Prormel -

A A

tQSt(?E) . :,cycllng(o) . | ' -
Cra 31 stron th IR : 7 oL
% 3 :,l “ " ¥ “'. S ! e . 7 . B - 3

HOTE: - The above flgures show the minimum numbor of
Yoo, o doviees to-be subjected to various tests,.

W The . actudd numboriof dewicos shall be dcter-7:
'=m1nnd by tho smﬁplc lot in the same prOportlon

% 3’ s
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