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THis BRITISH STANDARD, having been approved by the
Electrical Industry Standards Committee and endorsed by
the Chairman of the Engincering Divisional Council, was

published under the authority of the General Council on
16th December, 1966.

The Institution desires to call attention to the fact that this
British Standard does not Ppurport {e include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Supgestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook, price 15s. The

B.S. Yearbook may be consulted in many public libraries and
similar inslittitions.

This standsrd makes reference to the following British
Standards:

B.S. 1041. Code for temperature measurement.

B.S. 2757. Classification of insulating materials for electrical
machinery and apparatus on the basis of thermal
stability in service,

B.S. 3042. Standard test fingers for checking protection
against electric shock and mechanical hazard.

British Standards are revised, when necessar ¥, by the issue either

of anmendmient slips or of revised editions. It is intportamt that
users of PBritish Standards should ascertain that they are in

possescicn of the latest amendments or editions.

The following B.S.1. references re

late to the work on this standard:
Committee reference ELLE/10/23

Drrait for comment D64/14285
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CO-OPERATING ORGANIZATIONS

The Electrical Industry Standards Committce under whose
supervision his Britisk Standard was prepared consists of
representatives [rom the foliowing Government departments
and scientific and industrial organizations:

Ascociated Cffices’ Technical Committee
+ Association, of Censulting Enginecrs -
* Accociation of Mining Electrical and Mechanical Enginecrs
* Association of Supervising Electrical Engineers '
*British Electrical and Allicd Manufacturers’ Association
+Brilish Railways Board :
*Crown Agents for Oversea Governments and Administrations
*Electric Cable Makers' Confederation

Electric Lamp Industry Council

Eicctric Light Fittings Association
sElectrical Contraclors’ Association {Incorporated)

Electrical Contractors’ Association of Scotland
sElectrical Rescarch Association
*Electricity Council, The Gelerating Ropard and the Area Boards

in England and Wales

Electronic Engincering Association
*Engineering Equipment Users’ Association
*Institution of Electrical Engineers

*Ministry of Aviation

istav of Defence, Army Depariment

=Minisiry of Defence, Navy Deparument

*Ministry of Labour {H.M. Factory Inspecloraie”
*Ministry of Fower

*Miaistry of Public Building and Works

Municipal Passenger Transport Association (Incorporated)

National Inspection Council for Electrical Installation Contracting

National Physical Laboratory (Ministry of Technology)
*Qil Companies Materiuls Association

*Post Office

Puhlic Transport Association (Incorporated)

South of Scotland Electricity Board

The Government departments and scientific and industrial
organizations marked with an asterisk in the above list, together
with the following, were directly represented on the Committee
entrusted with the preparation of this British Standard:

Association of Short-circuit Testing Authorities

Electrical Power Engineers’ Association

Engincer Surveyors’ Association

London Transport Board

National Coal Board .

Norih of Scotland Hydro-Electric Board

Radio and Electronic Components Manufacturers Federation
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BRITISH STANDARD SPECIFICATION FOR
MINIATURE AND MOULDED
CASE CIRCUIT-BREAKERS

Part 9 ..
rt 2. Moulded case circuit-breakers for a.c. and
d.c. circuits

FOREWORD

This British Standard has been prepared to meet

_oémnn_ Em&:aéo:mmoum?_u_.nmrn_.h..
Eo:En . n::-w_.amr.nqm.m:oﬁ .
.ﬂ:manmwmmn%,m.ﬂ.:m Mﬂﬂ%ﬂw%mﬂhﬁﬁ no mao(.mmmca for MM_:”MMN_HM enelosed in
12 - covered i i i ,
nm:WN %_MMMM._MMH& mmnﬂ.h:-wﬂam_nnnm n0<awna_”V‘”WMHWW_M_._W_._MNM“%% mﬁ“cb of the
Ao case M_Mch.ﬂdum_ﬁn..m used in the United States of >_.=,.E:.nm
basie prineimtes of n_.._n.z.m. 3 MﬁnMnam. and In drawing up this standard H.M
s principles o n_OMn_. M.A. Standards—for example, the schedule of ¢
YPe

followed. Wh i
Recom i Y - where applicable, howev
mendations for low-voltage distribution n_._.n::-c_.m%_wwﬂnnm.onra HH..._O
~—i0T mv.mzdﬁ e,

methods .of ratin ircui ag an — ]
r of g, shori-circuit testis i i
_ o sting and dielectric testing—have been

the need for a specification for

SPECIFICATION

SECTION ONE : GENERAL

1. This p SCOPE
- Tins Part of the standard applj ;
air-break circuit- Pplies to single-pole and i

circuit cwnmxnﬂm designed not to vw Humnmmﬂmmr MMW EOM._Enn-an
res : . s in i
415 volfs a.c, mam mmocwoww nm_a inchuding _.,.woo amperes, voltage Wzﬂnﬂo e
the thermal type, magnetic M\_umo; and provided with overcurrent _.n_MmmMW Hm.
to circuit-b “HE type or a cornbination of bot
Combimtions of mreoming wilhin the scope of Part 1 o s oes ot apply
additional nnmE...M_H“.._n::-cnmmrn_.m and fuses in series, neither mowhmﬂn.mwa.. or to
piven in B.S. omw. t M._ua necessary in connection with flame HoumEnu.nan the

229, ameproof enclosure of electrical app E,Emm .o switchgear

6
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The requirements for maintainable air-break circuit-breakers are given in
B.S. 862 and B.S. 3639, as appropriate. I :
Standard ratings in accordance with this standard are assigned on the basis
of type tests made on circuit-breakers not fitted with auxiliary devices such as
shunt releases, under-voltages releases and auxiliary switches.
. DEFINITIONS .
2. For the purposes of this British Standard the following definitions apply:

a. Moulded-case circuit-breaker (hereinafter referred to as circuit-breaker).
An air-break circuii-breaker, designed to have no provision for maintenance,
having a supporting and enclosing housing of moulded insulating material
forming an integral part of the unit. Tt is capable of making, carrying and
breaking currents under normal circuit conditions and also making and breaking
currents under specified abnormal circuit conditions, such as those of short-
circuit.

b. Enclosure. A container which encloses one or more circuit-breakers for
the purpese of electrical distribution andfor mechanical or climatic protection.

¢. Frame size. A term applied to circuit-breakers of a group which are
physically interchangeable with each other. Frame size is expressed in amperes
and corresponds to the largest ampere rating circuit-breaker available in the
group.

d. Main circuit of a circuit-breaker. All the conducting paths of a circuit-
breaker included in the circuit which it is designed fo close or open.

e. Pole of a circuit-breaker. That portion of a circuit-breaker associated
exclusively with one separate conducting path of its main circuit and excluding
those portions which provide a means for mounting and operating all poles
together.

[ Number of poles. The number of main conducting paths which the
circuit-breaker is required to open or close simultaneously. This includes a path
normally intended for connection to a neutral conductor but does not include 2
switched neutral.

£ Switched neutral. Contacts not intended to make or break current and
arranged to close before and open after the main contacts for the purpose of
isolating the neutral.

Ir. Main contacts. The fixed and moving contacts in the main current
carrying circuit.
J. Arcing contacts. Comacts on which the arc is intended to be cstablished.

NOTE. Arcing contacts may be the main contacts or they may be separaic contact picces 5o
designed that they open after and close before other codlact pieces which they ate intended
to prolect from njury.
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k. Rated n:nu..w - e olt mu m—mw._m . u \ L ndic Hu
noeminal Mwmﬂﬂa co:m_.Wﬂ WOH f{.r—ﬂr the n:ﬁ.ﬂ—nlvhmm—rﬂH IS .::G:QQQ

L. Rated current. Th
. The value of the current ircui
o : . nt that a circuit- i
carrying continuously under prescribed conditions preaker s capable
m. Prospective current . f to

X of a circuit (wi P
therein). ! vit (with respect to a circuit-breaker situated

urrent tf at would LO Y fe h pole of the CIEC -break
The C n wou w in that circuit 1 ac mu m—m uit-br
€r

were t ink igi :
o be replaced by a link of negligible impedance without any other change

in the ¢ircuit iti
e circ __,Mn_.u Mq_._u”_wo m__u.v_m.@. Fora.c.itisther.m.s. value of the a.c component
. s¢ of this definition the term circuit-] i as ;
cable :m.”.v_ lo connect the circuit-breaker to the Mr.mnﬂ__.woﬂwc_.omwﬁ tnelades 2 short length of
. Stori-circui i i .
i e %MM”._ ﬂ:m%.:ﬁnﬁ.@. Hsﬂ maximum value of prospective current at
-breaker is capable of complying wi
€ . ith the i
cycle at the prescribed voliage and power _.%nw\o_.m prescribied test duty
P Overcurrent release. A release whi . i
: L 'hich causes a circuit-break i
_ -brea
or without delay when the current reaches a predetermined <u=__rM r o open with
q. Shunt release. A release cnergized ,
. . gized by a source of v
independent of the voltage of the main circuit. ellage that may be

r. Inverse time lag o g
vercirrent release. An ove

o ¢ . . ercurrent relea i
perates alter a timae delay inversely dependent upon th e o
operate y p ¢ value of the over-

s. Under-voltage release. A releasc ‘s.
when the voliage across the terminals of
value.

hich causes a circuit-breaker to open
the rclease falls below a predetermined

t. Operating duty. A defined
: . A sequence of making and breaki
omnnw:o..uw carried out without deliberate u:nnm:o:uoﬁ th m.r:.m.
the circuit-breaker is placed. © e eir

or breaking,
cuit in which

u. Rating of a circuit- 'y
Ig it-breaker. The set of val i
o cir ‘e ! alues assigned by the
mﬂn the workizg conditions for which the nman_._:.w..nmwnw is wm..%.::_.mﬂcunn
ﬂ- - I H )
e erfor :..E:”m c_.\.. a circiiit-breaker. The general terms used
ehaviour of a circuit-breaker and the v ests merote the

) alue i
under prescribed conditions. s oblained from tests made on it

w. Applied voltage. The val
) . . ue of the volt i i
immediately before the initiation of current. %6¢ applied fo @ test cirouit

For a.c. it is the r.m.s. value.

X. Recovery voltage. The voltage whi
pole of a circuit-breaker after the UMnmm“”n:ow ﬂwmma ot 1 torminals of &

For ac. it is the r.m.s. value, 8 ¢ current.

The recovery volta
For three
lines.

Wﬂ :um.% ._uﬂ hO_O-HCQ toasa muﬂhnmn:mmo of .c_—n —m.:u&. YO _Nmﬁ

_ - h . t 1i _. I

.mu cul 1 _.V m C3 erms of the volta =5 _uﬁ-.. cen
W

g rmavp et el
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the application of the test

e |

y. Opening time. The time interval between
current and the instant of contact separation.
NOTE. This is the equivalent of pre-arcing time for 2 fuse.

z. Arcing time. The interval of time belween the instant of the initiation of
{he arc and the instant of final arc extinction in all poles. ‘

aa. Total operating time. The sum of the opening time and the arcing time.

bb. Type test. A test intended to show that all circuit-breakers made to the
on and having the same essential details would pass anidentical

same mmnnmmnm:
test.
cc. Routing test. A test of every circuit-breaker made to the same
specification.
dd. Symbols. The Ffollowing symbols are used to define the steps of any
operating duty or test duty:
B—Denoting a breaking operation.
M—Denoting a making operating.
MB-—Denoting a making operation followed by a breaking operation
without the introduction of any intentional time lag.
{—{or a numeral}—denoting a time in minutes between successive
operations of an operating duty.

SERYICE CONDITIONS

3. Circuit-breakers complying with this standard shall be suitable for use under
the following conditions of service (see Appendix A):
a. System earthing. Sysiems with neutral or mid-point earthed.

NOTE. Circuit-breakers may be suitable for use on other systems subject to agreement
between user and manufacturer.
b. Ambient temperature. An ambient temperaiure between —5°C and

+60°C.
NOTE 1. Moulded-case circuit-breakers are calibrated at a temperature between 20°C and
25°C and operation at any other temperatures may affect their calibration.

When requesied, the manufacturer shall make available information
regarding operation at ambient temperatures differing from the calibration

temperature.
NOTE 2. The temperature rises in Section Four arc based on an ambient temperaiure
having a peak value not exceeding 35°C and a1 average value not exceeding 30°C mcasured
over a 24-hour period. Operation at higher temperatures than these may aflect the tem-
perature risc and the manufacturer should on request, make available infermation regarding
operation it temperaturcs higher than 35°C.

e. Altitude. An aititude not exceeding 6000 ft (1830 metres) above sea level,

NOTE. The use of circuit-kreakers at altilud=c above 6000 {t requires special consideration.

9
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d. Atmospheric couditions. An atmos
humidity, excessive pollution b

: "‘ RATINGS
phere not subject to abnormally high . & ) mm_ﬁqHHO.Z Two : RaEN
other abnormal conditions.

y smoke, chemical fumes, salt laden spray, or GENERAL
¢. Operation. A circuit-breaker shall be capable of operating under short-

circuit conditions in accordance with the [ollowing duty: B-t-MB, where ¢ is
equal to three minutes or the re-setting time, whichever is the longer.

[ Frequency of supply (if a.c)). 50 cycles per second.
NOTE. Circuit-breakers rated for 50
operation.

4 Q_.nn.:.g.np#onm shall be rated in terms of the following:

a. Number of poles.
b. Voltage.
e. Current at 25°C.

; - . -circuit capacity.
& Power factor. For a.c. operation the power factor under short-circuit - d. Short-cit pacty licable)
conditions shall be not less than the values given below: Frequency (where app '

cycles operation are normally suitable for 60 cycle

Rated short-circuit capacity Power factor

) } . ) : iven i le 1.
Nﬂu”omwor.r\yﬂ:n up to 09 Taeging 1 5. The rated voltage shall be one of the standard values given in Table
Nﬁ Mﬂﬂ_ﬁam 20 kA Mmm “Mmm“m _ ‘ TABLE 1. VOLTAGE RATINGS

. Time constant. For d.c. operation the time constant under short-circuit Rated voltage
conditions shall not be greater than 8 milli-seconds.
NOTE. Where service conditions differ a

of this standard should be
chaser.

VOLTAGE RATINGS

ppreciably from those specified above, the relevancy 125 volts d.c.
the subject of azreement between the manuflacturer and the pur-

250 volts d.c.
240 volis a.c.
415 volis a.c.

CURRENT RATINGS

i 2 i jth which
6. Preferred current ratings, together with the preferred frame size with v
these are associated are given in Table 2.

NOTE. Circuit-breakers ving voltage or reent T A values given 1n
tings other than the gl
ki ha B 1t B cu tra
Tabtes 1 and 2 may be nO:_m_.Qn—Oﬂ. as standard —u_Dc.._Qnﬂ that they nogﬁ_w in all other nnmﬂﬂﬁﬂw
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TABLE 2. MH>Z.U>WU RATED CURRENTS

108 nmp 215 am
) p 44 :
frame size | frame size _.E_ﬂ.w:msmwn

800 amp | 1200 amp
frame size | frame size

70 0 125 250
uww 90 150 300
100 175 350

200 400
150 225

600

700
800
900

400 1000
500
600

T00
800

RATED SHORT-CIRCUIT CAPACITIES

7. The rated short-circuit capaci i
acity of a it- <
standard values given in .Hu_&nm u>M:Q 3B eireuliresker shall e one of the

NOTE. i f i
E. Each [rame size may be assigned one or more short-circuit ca

to the standard rated current. pacily ratings according

For practical convenicnce, the
. i , rated short-cireuit capacit ircui
WMH__..,MG Em.« cm stated in terms of MVA as the ﬁnoacwﬂ OHwﬁhwnﬂ.Nno_ﬂc_nu
c it capacity A.E kA), the rated voliage (in kV), and the facior 1/3 m Tor
ree-phase or single-phase circuit-breakers respectively or umity for
TABLE 3A. A :
3A. STANDARD A.C. RATED SHORT-CIRCUIT CAPACITIES

Rated shori-circuit eapacity

kA
10-0
14-0
180
22-0
300
36-0
430

12
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TABLE 3B. STANDARD D.C. RATED SHORT-CIRCUIT CAPACITIES

.Hm.mn short-circuit capacity
e

125 volts 250 volls

50 50
10-0

_
|

w | o«
f 200
|

PREFERRED RATED VOLTAGES OF AUXILIARY DEVICES
8. Auxiliary devices, operated from supplies other than that of the main
circuit, shall have one of the following rated voltages: 30 ¥V, 110 V, or 240 Vv,
a.c. ordc., and 415 Va.c.

POWER CLOSING DEVICES
9. Power operated circuit-breakers shall be capable of operating satisfactorily

when the voltage at the terminals of the closing device is any value from 85%
to 105 % of its rated voltage.
SHUNT-RELEASE COILS
10. Circuit-breakers shall be capable of operating satisfactorily when the
voitage at the terminais of the shunt release coil is any value from 707 to 120 yA
of its rated voltage.
UNDER-VOLTAGE RELEASES

11. An under-voltape release with or without a time-lag attachment shall
operate on a slowly falling voltage (at rated frequency if a.c) between 707
and 35% of the rated operating voltage. For a.c. the lower limit of operation at
half the rated frequency shall be not less than 15% of its rated voltage.

If the under-voltage release is self-resetting it shall reset at not more than

85% of the rated operating voltage.
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SECTION THREE : MARKING
. RATING PLATE MARRING
12. All circuit-break : ith 1 |
Js HUm”__,m..wm._._w: be marked with the following particulars:
b, Type reference, |
¢. Rated voliage V, a.¢, andfor d.c.
Rated current, amperes. h
Rated short-circuit capacity, kA.
Number of poles.
Frequency.

- Particulars of auxiliary devices, if any
J- Manufacturer’s name or distinpuishing
- 1=}

k. Country of origin. mark.

If in i ,
release wﬂﬂrwﬁnmﬂ”%_nﬂ oﬂnqnm:”n:ﬂ.nﬂmmmmm are fitted, the current rating of
suitable, shall be Bmﬂan_,on-n:n:: capacity in kA, for which the nmﬂM Eo
visible from the outside ﬁoﬂ the release. Witere possibie this markin m:mﬂu mm
marking, 1F this 3 of t e n:nc__.._uanm_f.ﬂ.. in which case it shall cm h e
15 is not possible, additional marking shall be ﬁnﬂ:mmmm”u_m M:_w
-

C._n—mﬁ :_mﬂ —ﬂﬁ-n:.——uﬂ ﬂﬁma_:« nﬁﬁ_mnﬁn— __ and hen a release o n
W a H. Q:HQH.OH—H current

ot st

AESREE S

AW SRt en g g s

A
™

N————————r T RA L SETE AR RS

.

13. The ﬁiwnnm::o rise shall not ecxceed the

B.S. 3871 : Part 2 : 1966

SECTION FOUR : LIMIES OF TEMPERATURE RISE

REFERENCE AMBIENT TEMPERATURE

appropriate values given in
Clauses 14 and 15 when based on an ambient temperaturc having a peak value
not exceeding 35°C and an average yalue not cxceeding 30°C measured over a
24 hour period. o .

1f the ambient temperature exceeds . these limits, the current rating may be
ch that the permissible temperature rise shall be reduccd by the

reduced su !
o the excess ambient temperafure (see Clause 3, Note 1).

amount equal t
TEMPERATURE RISE OF PARTS OTHER THAN COILS

4. The maximum temperature rise of the following paris shall not exceed the
stated values when the circuit-breaker is carrying its rated current in the
conditions specified in Clause 29. - -
(i) Cjrcuit-breaker terminals
i) Handles, operaling devices and parts of enclosures likely N
to be handled when omnnw:sm the circuit-breaker 25 depC

50 degC

TEMPERATURE RISE OF COlS
{see Appeadix E)

15. Depending upon the material with which a coil is insulated the temperature
rise of coils rated for continuous duty and measured by thermomeler or thermo-
couple on the surface ot by the sclf resistance method shall not exceed the
appropriate value given in Table 4, columns 2 and 3, and that of coils rated for
jntermittent duty shall not exceed the appropriate values given in columns 4
and 5.
The requirements stated above apply to trip coils rated for intermittent duty
under one of the following conditions: . :
(i) When the time of ovnnn:cz is dependent on
shail be maintained for 30 seconds.
(i) When the time of operation is independent of the operator the operation
shall be repeated 10 times in rapid succession. g
For under-voltage releases, the temperature rise shalt be measured after the
rated voltage (at rated frequency if a.c)) has been applied for a sufficient time
to enable steady-state temperature (o be teached. For the purpose of this
~ atandard, steady-
temperature dacs not change by more than one degC
of constant ambient temperatuse.

the operator the current

in 30 minutes in conditions

13-

state temperature is deemed to have been reached when. the

Documents.
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