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Tis BrITISH STANDARD, Invmg been appmvcd by the
E]cclncal Industry Siandards Commnlc.e, was publlshed '
under the 'unhom} o[‘thc Exceutive Board on 28th Fcbruary,
1969, - : A

A
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.

The ]nsulutlon desires to callraltcnuon 0. lhc fact. lh'u lhIS
British Standard docs not purport 1o mcludc all lhc ncccss*wy
prov:swns of a comr'lct oo e

1 o - SR ' o \;‘ 3
In? order to keep abreast o[‘ progrcss in’ the mdusmcs &
conccrncd British Stand'lgds arc subject 10 periodical review.

Suggcsuons for improvements will be reco:dcd and‘in due

.. course brought to. the notice of the committees charged wuh

the rcv1510n of thc standards to which they tcfer

L. i

A complclc list of Brmsh Slandnrd:. numbc:mg ‘over 5000
fully indexed and with a note “of the contents of cach,,will
be found in the British Sland'lrds Ycarbook price 15s. Thc
BS Yearbook may be comultctl in many public | llbrarlcs and

similar-institulions.” L . B I
[a]

3

Tlus standard Il‘I.lka rcl‘elencc lo thc I'ollowmg Brlll“.l'l

Standards: e a0

BS:171.  Power tmnsformcrs. i : -

BS 205. Glossary of terms used “in clcctncnl engmccnng o
Group 6*. Tcrmmology i‘or statlc convcrlorq 0‘5

D

- British Standards are rewscd w!ten necessal y, by the ls_'im' either.

of amendment slips or of revised editions.. It is m:pormm that
users of British Smndmdf should ascertain that' they, are, m
possession of the latest amendments or edmons. .

(2

"0

't

*In course off preparnuon

The following BSI references’ rclale to the-work on lim standnrd
”Commlltcc re!’crcnce ELE/50 : Draft for commcm 66,9222 )



http://www.avadocuments.com/doc/bs-4417-1969
http://www.avadocuments.com/doc/bs-4417-1969

BS 4417 :
CONTENTS

‘ ‘Co opcr'\lmg or;_;unz"mons
- Foreword = a0

SPECIFICATION
SECTION 1. GENERAL

l. Scope
2. Definitions
3

Service conditions

SECTION 2, R,uf

“AC system condlllon:. v
D.C. voltage rating
Rated output
Current ratings
Raling classes .

- Temperature-rise limits . 7

Temperature  limit cor:ccuon:., for non-
smndard condilions

CRh

bLCI‘lON 3 Dl.Sl(u' AND CO\S'H\UCTIO\'

IR Connccuons . 0 =

12 Other equipment”

134 Protective dcv:c;:. 3 ‘
14, Marking " .. -

18 Performance rcqunrcmcm:. @

K

A

‘ SECTIO\‘ 4, TESTS ©

Type tests and routme tcsts
. Summary of type h:atsx
. Summary of routine’ tests

TYPE TESTS--\iETHODS OF TESTING
'I‘unpt.r'uure-nsu tc.e,L; on: (.ombmcd ‘equip-.
* ments or scparate main transformers - - 26
. 20. Mcasurement of reactance - of combmed
_ equipments : - “30
21."+ Measurement of reactance of the transformers 307
22. - Type tests for auxiliary equipment = - 3
cLoonh PSR

. ¥ i
8] (' s



http://www.avadocuments.com/doc/bs-4417-1969
http://www.avadocuments.com/doc/bs-4417-1969

| R N . - T 4
1 K I
‘ a
N
i 1
i
o ¢ g 9, o
0y o [8]
i ! & 2] s
" - (v o 0 4] ¢ .
. U o . ' . o ¢
v ‘{}U " oW >
LT R
a - " ' f’ o o ‘
v o . : . AP o,
sl o " Y L‘é} . B , e
= G o S ¢ v (‘. ¢
LR / e [ . O
: L g K e :
o = R ! .
v 5 = o ) .
o . o T o , : ; ,
B s ' L ‘ o
i . 0 - e '
;- o : . .
H © :
& = v -
M - ) o o -
© I . [ (fi '
i o ) ‘ " v o
. < ! Yoa ot
) o b ) o % ‘.{f:n‘ ) e
.« . BS4417:1969 R o o
| S - ' 3
v ROUTINF TESTS—-MFTHODS OF* TESTING Page T
' 23 Mcnsurcmcm of no-load losses ]
: “ 24. Measurement of load losqcs ot 31
. 25, ‘Insulation tests P 34
v ~ 26. Routine tests on stacks and asscmbhcs ,w 36
27. Routine tests on rectifier equlpmcnls of r'ued
oulpul betow 100 kW o g .
. SEC’IIOh 5 EFFICIENCY, REGULATION' AMJ POWER FACI'OR
" 0 e .
- - 28.  Efficiency o o , 37
L ot
" 29, Percentage rcgulduon R 38
30. "Power factor L S e 3B
31, Toletances  « v R a9
‘ ‘ sl e b o
-?..' B . . . oo e ‘
. APPENDICES .
i A lnlormanon to be given wnh cnqu:ry for;‘
rectifier equipment E 4r G
J 8. . Method of mcasurcment o[‘cn1c|cncy 45
C. Power factor of the fundamentat (cos ¢) 48
“D, Caleulation of mhcrcnt volmg-. rcgulauon of .. =
' . «[ree- ﬁrmg rectifierso = : 50 o
- . . E. : Power loss npasurcmcms on' rccuf‘ jer assem- , o
. . ‘ ' blies 5l :
. & F. Main symbols and abbreviations used 55
; “  G. D.Cvoltagc waveform* . .= <« ;56
\ H. A C wnvct‘orm . v e 59
) » ) : ' o ) -
o o e . TABLES ,:© -
v ‘ “ it o
o ‘ ., Rating classes-and cxpcczcd load cycles c ez,
. . Toe e 2. Smg]c-wu.y connccuona “und doublc w.;y )
’ 5o B conneclions - 16
" . “ 3. Test conditions for recuf‘ ier. transformcrs 27
: Lot A 4, .:Valuc of Factor Fs " 29
i . 5u & 5b." The value of' Factor K for, various rauos o
s . - Cn ol Py S : : 33
- . o, 6. Tolcranccs on guaranlccs : 40 ]
- o © .7 " Weighting factors for- tclcphone hurmomco .
@ - 1: < I'uclor : . 58 B
? LS L ¢ 4 I ' BDK
o v L
.. LT o ‘ 3 - - ‘
: I g v o
- ;1 v . (}- ) o n . .
* I8 S oo v



http://www.avadocuments.com/doc/bs-4417-1969
http://www.avadocuments.com/doc/bs-4417-1969

v A

a
i "

- , FIGURES © Pager
“Graph of cos #/cos ¢, ‘ o a9
Test 'circuit for polyphase double-way con-

-

nections . A <
oo . srele-wa .

Tcst_ circuit for polyphase Sf:nglff ay con

ncctions ‘ :

e
L3S 4417 : 1969



http://www.avadocuments.com/doc/bs-4417-1969
http://www.avadocuments.com/doc/bs-4417-1969

‘ . Do
) . G :7 o M
CO-OPERATING OKGANIZATIONS *
The Electrical Industry Standards®Committee under - &
whose supervision this British Standard was prepared
“consists of representatives from the following Govern- -
ment  departments  and  scientific  and - industrial
| organizations; o e e
. Associated Offices’ Technica] Committee | - .
. “Association of Consulting Engincers . - . . - .. s a G
Association of Mining, Electrical and- Mechanical Engincers - -
vAssociation of Supervising Electrical Engineers “. » &
*British Electrical and Allied Manufacturers’ Association g .
British Radio Equipment Manufacturers’ Association
*British Railways Board  ~ " . L
+Crown Agents for Oversea Governments and Administrations S
Department of Employment and Productivity (FH.M. Factory. .
"« Inspectorate) . L RN RO,
«Electric Cable Makers' Confederation o
Electric Lamp Industry_Council .- L
Electric Light Fittings-Association ety
Electrical Contractors' Associution (Incorporated) =, .
Electrical Contractors’ Association of Scotland .
Electrical Research Association S L LT
*Electricity Council, the Central Electricity Generating Board
and the Arca Boards in England and Wales e
*Electronic Engincering Association '
*Engineering Equipment Users' Association ®
Institution of Elecirical Engineers ©
 Ministry of Defence ‘ ‘ : :
_Ministry of Defefice, Army Départment
- Ministry of Defence, Navy Department
Ministry of Power s
Ministry of Public Building and Works - - .
Ministry of Technology B L Co
Municipal Passenger Transport- Association (Incorporated)
- National Inspection Council for Electrical Installation -
- Contracting v i - R

v

SRS

- National Physical Laboratory (Ministry of Technology)-
«: Ol Companies Materials Association & = - :
*Post Office =+ s’ :

Public Transport Association (Incorporated) - . et
South of Scotland Electricity Board ¢ ‘ :

P EIN
f Q0 EY
bl P H

Q

3

. =] t

The Government department and scientific and induys- = -
trial organizations marked with an asterisk in the above

list, together with the following, were directly repre-
sented on the committee entrusted with the preparation’

of this British Standard: . . ¥ . ° coae

Accumulator Manufasturers' Association o

British Steel Industry I vy
Elcclrlc\.Vchiclc‘Associalion,of‘Grcat,Brilaln o T

=+ Electronic Valve and Semi-conductor Mand[aclur'c'rs"ASsocia;ion}x Lo
« g London Transport Board T S "
~-National Coal Board,, -

Pl



http://www.avadocuments.com/doc/bs-4417-1969
http://www.avadocuments.com/doc/bs-4417-1969

) R 1 4417 1 )

BRITISH STANDARD SPECIFICATION FOR
SEMICONDUCTOR RECTIFIER EQUIPMENTS

L L .
# S

o .+  TFOREWORD s

This British Standard has been ‘prepared undcr lhc authority af thc l:lc:t.tru.al :
= Industry Standards Committee. Tts technical rcqulr..mcnts are in accordance with

proposals submitted by the British National Committee to, the International

Electrotechnical Commission for the revision of 1EC Publlcauon 146, . ¢

"

. o - in
 SPECIFICATION T
SECTION 1. GENERAL |
1. SCOrE

This Brlush Standard specifies the performance of rccnf‘ ier cqutpmcnts incor-
porating cells and stacks of the monocrysnllmc semiconductor type (such as =,
germanium and silicon) for operation at a.c. supply frequencies between 15 Hz = ©
and 2000 Hz and for d.c. voltages not ¢xceeding 5000 V. Yt-applics to rectifier”
cquipments, assemblies and stacks for industrial power purposcs. o

In so far as it is applicable, this standard relates also to controtled, semi-
conductor devices having trigger charagcteristics, More detailed treatment: of
controlled semiconduetor devices (i.c. thyrlslors) and of individual rectifier cells
will be given in future British Standards. -

This specification docs not give precisc details oi‘ several items which may
form part of a complete rectifier equipment. Particulars of the a.c. and'd.c.
switch gear, auxnlnry devices, voltage regulators, cable arrangcmcms etc.,
which are to be supphcd should be agreed bclween thc m'\.nut'aclurcr and the
purchaser, p

[

N
.("I'I

o

o

o

o

2. DEFINITIONS

© The definitions 'lpphcablc to this British Standard arc prmcnpally thosc incor-
porated in the latest revision of BS 205, Group 6%, 8
- However, the loltowing definitions are included to facilitate understanding ol
- |h|s standard, The definition numbers in brackets refer to BS 205, Group 6*.

. D Rated direct voltage. When rcferrmg toa I'rcc-ﬁrlng rectifier equipment,
this is the mean valuc (as would be indicated by a mowng -coil voltmeter) of the ©
voltage between the d.c. terminals when the joad is of rated value and whcn
rated a.c. voltage ig'applied to the primary wmdm g(s).

*+ DS 205, * Glossary oI' terms used In electrical cngmccnng , Group 6,. Tcrm:nology 1‘or3
static convertors ' (In coursc .of preparation.) :

\
Vb
!
A
i

Do - umenié
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NOTE. The :mpedancc ol' the a.c, supply Wlll aﬂ'ecl the ratcd d:rcct volmgc by vu'lue 0!' ity
effect on overlap, and unless this effect is insignificant, a correction should bc app]md to the #
measured dircet voltage!to obmm the ralCd dtrcr:t volngc (6. 5|07) . .

[5} "

(2) Rared direct current. The dlrect current agrced by lh(. manufacturer to”
be the basis of rating, It is the arithmetic mean value of the wave-form-of the -
direct current as would be indicated by.a moving- -coil “instrument, Wthh the
convertor is capablezof carrying under the specified. load, cycle nnd serwce !

conditions, with a load of spcc:f‘cd characteristics. (6. 5203)
;o

2 (3)¢ For the - purposes of 1h|s Brmsh Standard, thc i‘ollowmg addmoml

dcﬁmtlon appllcs. ‘ S : o w

Maxmu.rm contintous direct currwn Thc direct currenl whlch a reclifier
equ:pment can carry continuously under specified -service condmons «The

maximum confinuous- dll’cCl‘. current of the rectifier asscmb]y is usually higher . .. . f

_than'that of the complete rectifier cqunpmcnt bccausc the time’constant of the. o

assembly is shorler than that of the lransformcr g L T Y
A e
. ) 3. bER\’ICl‘ CO\TDI”[IO\'SJ : I
S . C : Coe kR

Thc equipment shall be cap-lblc of dchverm;, its. r'ucd outp'ul undcr the I'ollowmg

scrwce conditions. “o e . ’

Ty Water: Tnlet tempcralurc of coolmg water not c\ccecdmg 25 T,

pey 0- :
o o

A Con]mg mcdlum temperaturcs. Smcc :hc 1cmpcrn1urc of the coolmg mcdmm
for the rectifier stdcks and ' for the rectifier tmnsformcr may dlﬂ'cr in scrwcc lhey

are glvcn scparately in3.1.1 and 3, 2, 4 o4

S 3. l C‘aolmg of stacks aid cells =

Forced ventilation: - Air temperatures not Icss than -lO“C and not
grea.ter than 430°C. .. " o

Sy "
Natural air cooling: Air lcmpcralurcs nut |c55 “than )._looc and not
.7 greater than 435°C. ¢ - - "

Liquid t\:do’!vi'ng': * Inlet tempcraturcs of coollng medlum not grcatcr
. than 25 °C. . I -

I’ ' o
. . ¢
L } . .

3.1.25 Coohng of 1 angfarmers and reactors . - ‘ ¢ N

Air: Inlet temperature of coolmg afr not cxcccdmg 40°Cand average

inlel- temperature over 24 h-not exceeding 30°C 'md average .

.inlet temperature ‘over any year not excceding 20°C. - .- B

%) : - ,k!'i I
3.1.3 If the coolmg mcdium lempcraturcs cxrccd the above, corrccuons to the

' tempcraturc r:se hm|ts shall bc apphed in .u:cordancc wnh CIausc 10.

SO AR-SR R s NCRP S
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Iz . L »," ) .
3.2 Altitude. S(andard cqmpmcnl% are sml.tblc fur an aluludc not cxccedmg .
1000 m above sca level. o :

o . .
For corrccuons for higher altitudes sce C]'IL!SE.‘. 0., e o .{‘ b

O - " -,

'
. )

Lo

N ]

3.3 A.C. supply condmons. The ra.ungs of this standard apply only when the < .
wave form of the incoming supply is pracucally sinusoidai and, for polypha.sc L

systems, lhc supp]y voltages arc Symmclnc'll (scc Clause 4), oo ¥

U

3.4 Non—slandard serviée conditions. thre ‘the scrwcc condlnons under} Wthh
the cqulpment is to operate.are unusual, the purcha.scr shall so spcc:t‘y m his
enquiry, The followmg ar«, cncd as cx.tmplcs of unusual candmons s

A }L'
RN o b
LN KA D A

3.4.1 Unusual mechamcal cond:uons, cg shock or vnbrauon e @

3

a po o
342 Corroswe or d:rl.y coolmg rncdm Exposurc 10 steam o:l vapour cxplOSIVc E
gases trop:cal hum:dlly, clcO Coe LT S i
3. 4 3 Coolmg medium lempcraturcs ouisujc 1hc range glven m 3 I
o? " » : li N
344 An almudc grcatcr lhan 1000 m abovc sea level. e

o

345 Supenmposed lngh frcqucncy voltagcs or abnorma.l surges &

A

i e v s Y e

Q 'du" -

3.4.6 Thc usé of cells or stacks hs components m transductor c1rcuns R
¢ . S .

" ek - 1 3

. = o . o

NOQTE. If the.cooling mcdlum tcmps.ralurcs or thc allitude I|c ouls:dc thc above lnmns, thuso‘,
stapdard is still apphcablc. but corrccuons musl be apphcd to the' pcrmmed 1cmpcramrc nses
as statcd in thc :pprOprmtc clauses h o . " '

n

i

e ki

'SECTION 2. RATINGS |

S 4 AC SYSl'l:M CONDITIONS

oy :
' 41 Wave form of altcrnatm;, voltage. )thrc not otherwise specnﬁed all rated
: and other valucs(gwcn in this British Standard apply only when the equlpment "
. i fed from a source of supply which rcmmns sensibly sinusoidal. . . :
In this standdrd-the wave form of a Voltage is considered sensibly sinusoidal |
if ‘the largest dcwauon in the instantancous vilies of the wave form: from thes
i‘undamcnml wave does not exceed S“/ of lhc crcst “value of the fundamcntal

N - AT
B i

(S
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o dewatron is reduced 102 5% That lS. in the fi Fgure (a—b) S 0 0250

b

¢ variations in the d c.’output voltage unless compensating measures are, taken, S »

Rc[‘crrmg to the ﬁgurc below, t]‘llS :mphcs that ('1—-b) <0 05c. In lhe case of
v, 12-pulse rcctlﬁcrs without,, '1utomat1c asymmetry .correction,  this’ pcrmuted B

.).{)

©42 Sym'nctry of polyp':ase supnly system., Raungs and all other dau in this
standard relating to polyphase supply systems, are valid only if neither the nepa-
tive sequence component nor the zero sequence component cxcccds 'V of the
pusuwc sequence component of the voltage” .« .- B -

" 11 the polyphase system is not perfeely symmetr ical but is w:thm the limils
of the preceding paragraph, the : 'wer'lge value of ali .phase-to-neutral volmgcsf

shall be taken. o Y
. o . [ ST

4 3 Wa\e form ol‘ currcnt drau n from the a%. supply. Genceral mformauon on .

the: wave form of the a]lcrnatmg current drawn f'rom the supply mains by n R

rccuﬁer cqunpmcnl will be found in Appcndlx H.

4 4 Vollane and l'requency variations v a R

4.4.1 The cqu:pmcnr. shall be capable of temporary operation, without | mjunous L
hcalmg, at input vollages between 857 and 1103 of the rated input voltage,
and at a frequency not lower than 95% of rated frcqucncy, provided that a
decrease in frequency does not coincide with an increase in voltage. ~ = 4

NOTE Vananons in the a.c. supply \'olngc within the above . limits will cadse similar
{]'

44, 2’ Reclifier cells and stacks arc particularly, sensitive to overvoltage. Hence, -

. “when sclecting them, reverse Yoltage ratings should be related to the maximum - -

.voltages likely to-occur in. scrvice mcludmg allowances for supply ovcrvoltagc L

no-load condmons and transicnts. o = o

Nel
Rccuf‘ ier cclls are rt.[anvcly unaﬂcctcd by normal varlauons :n supply»

0

\(
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o hcqucncy, but special cond:llons may apply isi thc casc of vcry low I':equcnmcs
o (e.g. slip frequency of rotaluw machines), L
03 o k - N . a
o ‘_Y . 0 sina \’OL'lAGI‘ RATING © Lae :
The voltage |.1t|n{3 ol‘ il LOnI]‘J]ClC cqmpmem shall b(.. stalcd in térms ot lhc v
I‘ol!owmg ) - b A
The rated dircct voltapge (5ec durmuon) at mtcd current and at rntLd .'1 c.
supply vollage apd frcqucncy ¥

"1‘ v °
o " a

o oy
NOT L See also .-\ppundn G d c: voltage w.u;l‘onn nm.l Appcndn l)—lnhcrcnl regulation,

LR l Volt.:gc ra!m{' of rectifier cells. Thc voltage ratings ol a rucuﬁer celi or stack’
"are defined by a series of values assigned by the cell. manul‘.u.tunr and shown on
data sheets. The interpretation and appllc'mon of this information is still under .
u.onsmleralnon and will be dga]t wuh ina iuturc Blmsh Smnd.ml &
T RAII n OUII‘UI ';3 B

The rn(cd output of a reélifier ..qmpmcn( shall'be stah.d in terms of the followms

i

. The rated output (rated output voltage X rated output curlcnl) @
- The rating class (sce Clause 8 and Table I) e oo

wThe specﬂ‘cd coolmf, conmllons C “ b ,‘\ .'u ‘

[ o 4 . { N . ) G o

'

R ] CURRI-..\T .—\Il‘\("S ‘ v e

7[ Ratcd divect curreut ‘For R.uuw Clagses, A B C, D L Fahd Il oI'T'lbk.l
the mlcd direct current is the IOO'/ valuc For Rating Clasx G, the rated direct
t.urrcnl is lhc r.m.s. v‘llu‘. of the repetitive duty cyele un[c»s otherwise spcc:ﬁcd

T

P
=
g

NOTI" The ralcd direct current of a rectifier cqmpmcnt is not .xl\m)s cqu al to the m'wunum
o connnuous direct, currcnt (sce du.hnmun) ‘

' 7.2 Currcrﬂ rahm,lol' rcchﬁcr cc]h. The current raunﬂ ol a lcuuﬁcr Lc!] or stack .
I8 dcﬁncd by a series, of values assighed by the cell nmnuhclmm and shown on
" data sheets. The mtuprcmuon and dpphcanon of this information is'still under

consuicmnon, and \w.ll be dealt with in a future British Standard. o
ot . i . o] . Con
3. o . .o <}

e o B. RATING CLASSES . ‘ o

L . -
W i

. ln ﬁxmg the OVCI'IOd.da (|l‘ dny) wlm.h a lccllﬁc‘.! cqmpmcnt is 1o be capab[c of

b carrymb, it must'be Borne in mind that the overloads wluch would"be requtrcd

. in a particular service, may not ncccssqnly {it the natural ovcrlo.ld char, acteristics

» W . of either the rectifier assembly or the lrnnsf‘ormcr and. 'lssocnalcd appmaluq, and
: a compromlsc is ncccssury This standard thcrcfore c:,nbhshcs a numbcr of .

"J. f I] [“y .0
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20 . rating classcs, Wthh are broadly sultablc l'or thc dlﬂ‘crcnt lypes ol' scrwce stated
below. ’ @ N ‘ i‘)‘ - .{.:. ?: e -
8.1 Characterlsllcs and appltcataons of ratm" classcs (see Table 1) Classcs A and
B. Thesc are intended for 0pcrauon at rated direct current for long periods of
service, extending to years, as in electrochemical service. - Bor
~+ Classes C, F.and H. These ratings allow’ opcrauon at 100% rated d:rccl
" current for several hours and J0 o rated du'cct current lor the rcmamdcr ol‘any
24 h period. These classes also allow overload peaks ol‘ vartous severities and ©
durations as shown in Tabl 1, E Lyt e
Classes D and E."These are intended for applucnuons rcqu:rmg occasxonal
overload peaks in which the r.m.s. value of load current over any 24 h period’
may be maintained at rated direct current for indefinitely long periods. -
Class G. This is intended to meet the needs of thase apphc'mons for WhICh
none of the other classes is sumblc. LT s
G : o -: : e Ck N Pt
8.2 Notes on choice of ratmg class “The Vu]UCS gwcn in Column 3ol Table I
~ differ from those of Column 5 because’ the laiter are I, m.s. values taken over the..
specxﬁcd time periods. The time’stated” against any of the” valyes. “of loadmg: !
current in column 5 may be, cxlcndcd provided that none of the othcr LALS, .
values in this column, taken, over the most onierous period; ‘are exieeded. - al
" For Rating Classes’ E and F this means that the time pcnods 11, 13, ¢le, and
concs;pondmg current values /,, f; may differ considerably without affecting
the design ‘of the transformer, providing’ the r.ms. values over 1 hlor 3 h

spcc:ﬁcd in Column 5 of Table 1 are not. cxcccdcd 2 B

o |l . w o
. - . ( o

8.3 Ratmg conditions and conlract spccnﬁcal:ons (sce Table 1) ,%
& = . N

8. 31 Rccuﬁer cqmpments nlcd inaccordance with this standard slmll accordmg
to, their class, be cnpablc of the ranngs of‘ Colunmn 3 of Table 1. .- .. -~ “‘. (

. o toon
8.3.2 For Ratmg Classes B,Dand E lhe overload currents specmed in Column 3
*of Table 1 are cach individually npphcablc after temperatures have bcen reached
equwalcnt to ccnlmuous opcral_lon at rated current, o,
N . T 0, a8 '
. 8.3.3 For Rating Cla:,sc:, C, F and H, the ovcrload currcnls spec:f iedin Column 3
-, of Table | are each mdw:dually appllcable after (cmpcraturcs have been reached
cquwalcnt to operation at rated current for the pcnod spcc:ﬁed m Colunm 3,
starl ng at room tcmperature ' -

S 8. 3 4 The COﬂdlthI‘lS spucnﬁcd in 8. 3 and Table 1 should be the only refcrence as ..
’ regards overload raungs when m’tkmg the contract. :

i

N
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- BS’ 441 7
8.3.5 Notwithstanding the rating class asmgned to the rccuﬁcr eqmpmenl, its
constituent .rectifier stacks and assemblies shall be capable of \V]thstandlng
accidental overloads within the limits pcrmuted by the protective devices as.
supplied or rccommcndcd by the manufacturer. (Sec Clause 13 ) (,-_‘ ‘-;';

\) o0

no

11969,

8.3.6 When the tcmpcratum rise of all the parts of ‘the rectifier unit is at or

below that corresponding to rated conditions, the unit shall be capable of with-"
standing a momentary over-current of such magmtudc and duration as is .
~ necessary to allow the associated automatic load regulating equipment or over-
cu:rcnt protcctmn cquipment to protect all the parts from |n_|ury a0
H N

o 9. TEMPERATURE-RISE LIMITS o

If the service conditions are within the limits specified as standard service con- -
ditions in 3.1 to 3.3, the permissibie l:mus of tcmpemlurc rise-of .the various -,
items comprising a complete equipment shiall be as in the following clauses. For

corrccuom to be applied for non- smndard condilions, see Cla.use 10, =

oo,

9.0 Main lransformcrs. The tcmper'uure rise of main lransformcr:, shall not
exceed the Fintits specified in Table 3 for thc a.ppropnalc raung class, whcn tcstccl
in nccord'mcc with 19.4, o - )
. : EEC ] K afy ©
9.2 lnlcrphntse transformers ang curreut balancing, smoothing and current
regulaling reactors, When thesc items are not conl'uncd in the main transformer
enclosure the temperature rise limits of these devices shall be as approprlate t"or
" the class of insulation used in their construction,,

If these items are enclosed in the transformer tank and coolccl by the same
liquid and use the samé class of insulation, they shail be subjcct {0’ thc same

temperature hmlls as the transformer. . ,,‘;,, ¢ i
i [&] o

I u o

9.3 Aumlnry apparatus. The lcmperalurc-rlsc .1m1ts ‘of auxiliary apparalus
supphcd with, or incorporated in, rectifier equ:pnv-nts will normally comply
with the relevant Brlush Standard to which they have been manufactured. _

Tt Js not necessary to carry out scp'lratc tests for te,mpcralure rise of auxiliary
apparatus unless the conditions of use (e.g. ambient temperature or ratings) are

more oncrous than those SpCCIﬁCd m the standards wnth which they conform.

5]
ol

1. TLMPLRATURL. LI\IIT (.ORRECTIONS I'OR NON- STANDARD CONDIT[OI\‘;

When thd condition's of tcst or thc ambient conditions of use, dtﬂ'cr from the
standard conditions of 3 1-3. 3 Lcoricctions to tcmpcrature -risc figures shall be
‘lpphcd as fo!lows @ ¥ ”}:;‘ Cn S ‘0. ot

2
t! i

B 101 Transformers, ctc., at hfﬂher ambient lcmperalurcs. If lhc transt’ormcr is .
intended” to opcra.tc at amb:cnt or cooling mcdlum tempcrafurc exceedmg t'hc
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