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JAPANESE INDUSTRIAL STANDARD JIS C 8211 : 2004

Circuit-breakers for overcurrent
protection for household and
similar installations

Introduction This Japanese Industrial Standard has been prepared based on the
first edition of IEC 60898-1 Electrical accessories—Circuit-breakers for overcurrent
protection for household and similar installations—Part 1: Circuit-breakers for a.c.
operation published in 2002 and Amendment 1 (2002) with some modifications of the
technical contents. The compilation is based on edition 1.1 published in 2002.

The portions given sidelines or dotted underlines are the matters modified from
the original International Standard. A list of modifications with the explanations is
given in Annex XF (informative).

Annexes 1, 2, B, C, E, H, I, J, K, XA, XB and XE are additional requirements of
this Standard. Annexes A, D, F, G, XC, XD and XF are informative.

1 Scope This Standard specifies a.c. air-break moulded-case circuit-breakers for
household and similar installations having a rated voltage not exceeding a.c. 440 V
(between lines) or a.c. 300 V (voltage to earth) with a frequency of 50 Hz or 60 Hz, a

As far as possible this Standard is in line with the requirements contained in
JIS C 8201-2-1.

These circuit-breakers are intended for the protection against overcurrents of dis-
tribution facilities of housings and similar facilities, they are designed for use by
uninstructed people and for not being maintained.

The circuit-breakers covered by this Standard are intended for use in an environ-
ment of pollution degree 2.

Circuit-breakers covered by Annex 1 of this Standard are suitable for isolation.
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Circuit-breakers covered by Annex 1 of this Standard have a value of impulse with-

In circuit-breakers of this Standard, the device which changes the rating shall
not be accessible during normal service.

If the rating can not be changed without the use of a tool, the tripping mecha-
nism may be capable of setting plural rated currents.

This Standard, excluding Annex XA, does not apply to

— circuit-breakers intended to protect motors;

— circuit-breakers, the current setting of which is adjustable by means accessible
to the user.

For circuit-breakers having a degree of protection higher than IP20 according to
JIS C 0920, for use in locations where arduous environmental conditions prevail
(e.g. excessive humidity, heat or cold or deposition of dust) and in hazardous loca-
tions (e.g. where explosions are liable to occur), special constructions may be required.

Additional requirements for circuit-breakers which also serve for protection of

Residual current operated circuit-breakers for household and similar use are speci-
fied in JIS C 8222.

A guide for co-ordination under short-circuit conditions between a circuit-breaker
and another short-circuit protective device (SCPDs) is given in Annex D.

NOTES 2 For more severe overvoltage conditions, circuit-breakers complying
with other standards (e.g. JIS C 8201-2-1) should be used.

3 For an environment with a higher pollution degree, enclosures giv-
ing the appropriate degree of protection should be used.

4 Circuit-breakers within the Annex 1 this Standard may also be used
for protection against electric shock in case of fault, depending on
their tripping characteristics and on the characteristics of the in-
stallation. The criterion of application for such purposes is dealt
with by JIS C 0364 series.
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Information: 1In 413.1.4.4 of JIS C 0364-4-41, there is a provision which says

This Standard contains all requirements necessary to ensure compliance with the
operational characteristics required for these devices by type tests.

It also contains the details relative to test requirements and methods of testing
necessary to ensure reproducibility of test results.

This Standard states
a) the characteristics of circuit-breakers;
b) the conditions with which circuit-breakers shall comply, with reference to:
1) their operation and behaviour in normal service;
2) their operation and behaviour in case of overload;

3) their operation and behaviour in case of short-circuits up to their rated short-
circuit breaking capacity;

4) their dielectric properties;

¢} the tests intended for confirming that these conditions have been met and the
methods to be adopted for the tests;

d) the data to be marked on the devices;

e) the test sequences to be carried out and the number of samples to be submitted
for certification purposes (see Annex C);

f)  the co-ordination under short-circuit conditions with another short-circuit pro-
tective device (SCPD) associated in the same circuit (see Annex D);

g) the routine tests to be carried out on each circuit-breaker to reveal unaccept-
able variations in material or manufacture, likely to affect safety (see Annex I).

NOTE 5 The International Standard corresponding to this Standard is as fol-
lows.

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standard and JIS are
IDT (identical), MOD (modified), and NEQ (not equivalent) according
to ISO/IEC Guide 21.

TEC 60898-1:2002 Electrical accessories—Circuit-breakers for over-
current protection for household and similar in-
stallations—Part 1: Circuit-breakers for a.c.
operation and Amendment 1 (2002) (MOD)
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2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. If the indication of the
year of coming into effect (or the year of publication) is given to these referred stan-
dards, only the edition of the indicated year constitutes the provision of this Stan-
dard but the revision and amendment made thereafter do not apply. The normative
references without the indication of the year of coming into effect (or the year of
publication) apply only to the most recent edition (including amendments).

JIS C 0364 series Electrical installations of buildings

NOTE : 1IEC 60364 (all parts) Electrical installations of buildings is identi-
cal with the said standard series.

JIS C 0364-4-41 Electrical installations of buildings—Part 4: Protection for safety—
Chapter 41: Protection against electric shock

NOTE : IEC 60364-4-41:1992 Electrical installations of buildings, Part 4: Pro-
tection for safety, Chapter 41: Protection against electric shock is identical
with the said standard.

JIS C 0364-4-473 Electrical installations of buildings—Part 4: Protection for
safety—Chapter 47: Application of protective measures for
safety—Section 473: Measures of protection against overcurrent

NOTE : IEC 60364-4-473:1977 Electrical installations of buildings—Part 4:
Protection for safety—Chapter 47: Application of protective measures

for safety—Section 473: Measures of protection against overcurrent and
Amendment 1: 1998 are identical with the said standard.

JIS C 0664 Insulation coordination for low-voltage equipment Pat 1: Principles,
requirements and tests

NOTE : IEC 60664-1 Insulation coordination for equipment within low-volt-
age systems—Part 1. Principles, requirements and tests is equivalent
to the said standard.

JIS C 0920 Degrees of protection provided by enclosures (IP Code)

NOTE : IEC 60529 Degrees of protection provided by enclosures (IP Code) is
identical with the said standard.

JIS C 2134 Method for determining the comparative and the proof tracking in-
dices of solid insulating materials under moist conditions

NOTE : IEC 60112 Method for determining the comparative and the proof track-
ing indices of solid insulating materials under moist conditions is
identical with the said standard.

JIS C 3307 600V Polyvinyl chloride insulated wires

JIS C 3662 series Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750V

NOTE : IEC 60227 (all parts) Polyvinyl chloride insulated cables of rated volt-
ages up to and including 450/750 V is identical with the said standard.

JIS C 8201-1 Low-voltage switchgear and controlgear—Part 1: General rules
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NOTE : 1IEC 60947-1:1999 Low voltage switchgear and controlgear—Part 1:
General rules and Amendment 1: 2000 are equivalent to the said stan-
dard.

JIS C 8201-2-1 Low-voltage switchgear and controlgear—Part 2-1: Circuit-breakers

NOTE : 1IEC 60947-2 Low voltage switchgear and controlgear—Part 2: Circuit-
breakers is equivalent to the said standard.

JIS C 8201-2-2 Low-voltage switchgear and controlgear—Part 2-2: Circuit-breakers
tncorporating residual current protection

NOTE : 1IEC 60947-2 Low voltage switchgear and controlgear—Part 2: Circuit-
breakers is equivalent to the said standard.

JIS C 8222 Residual current operated circuit-breakers with integral overcurrent

NOTE : 1EC 61009-1 Residual current operated circuit-breakers with integral

JIS C 8269 series Low-voltage fuses

NOTE : IEC 60269 (all parts) Low-voltage fuses is identical with the said stan-
dard series.

JIS C 60695-2-10 Fire hazard testing—Glow-wire apparatus and common test
procedure

NOTE : IEC 60695-2-1/0:2000 Fire hazard testing—Part 2-1/0: Glowing [ hot-
wire based test methods—Glow-wire apparatus and common test pro-
cedure is identical with the said standard.

IEC 60050 (441) International Electrotechnical Vocabulary (IEV), Chapter 441:
Switchgear, controlgear and fuses

TEC 60060-1:1989 High-voltage test techniques Part 1: General definitions and
test requirements

IEC 60417 (all parts) Graphical symbols for use on equipment

ISO/TEC Guide 2:1991 General terms and their definitions concerning standard-
1zation and related activities

3 Definitions For the purpose of this Standard the following principal definitions
apply:

3.1 Devices

3.1.1 switching device (IEV 441-14-01) a device designed to make or break the
current in one or more electric circuits

3.1.2 mechanical switching device (IEV 441-14-02) a switching device designed
to close and open one or more electric circuits by means of separable contacts

3.1.3 fuse (IEV 441-18-01, modified) a switching device that, by the melting of
one or more of its specially designed and proportioned components, opens the circuit
in which it is inserted and breaks the current when this exceeds a given value for a
sufficient time
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3.1.4 circuit-breaker (mechanical) (IEV 441-14-20, modified) a mechanical
switching device, capable of making, carrying and breaking currents under normal
circuit conditions and also making, carrying for a specified time, and automatically
breaking currents under specified abnormal circuit conditions such as those of short-
circuit

3.1.5 plug-in circuit-breaker a circuit-breaker having one or more plug-in termi-
nals (see 3.3.20) and designed for use with appropriate means for the plug-in connec-
tion

3.2 General terms
3.2.1 overcurrent (IEV 441-11-06) a current exceeding the rated current

3.2.2 overload current (IEV 441-15-08) overcurrent occurring in an electrically
undamaged circuit

NOTE : An overload current may cause damage if sustained for a sufficient time.

3.2.2.1 overshoot a current which flows instantaneously when an incandescent

3.2.3 short-circuit current (IEV 441-11-07, modified) overcurrent resulting from
a fault of negligible impedance between points intended to be at different potentials
in normal service

NOTE : A short-circuit current may result from a fault or from an incorrect
connection.

3.2.4 main circuit (of a circuit-breaker) all the conductive parts of a circuit-
breaker included in the circuit which it is designed to close and open

3.2.5 control circuit (of a circuit-breaker) circuit (other than a path of the main
circuit) intended for the closing operation or opening operation, or both, of the cir-
cuit-breaker

3.2.6 auxiliary circuit (of a circuit-breaker) all the conductive parts of a cir-
cuit-breaker intended to be included in a circuit other than the main circuit and the
control circuit of the circuit-breaker

3.2.7 pole (of a circuit-breaker) that part of a circuit-breaker associated exclu-
sively with one electrically separated conducting path of its main circuit provided with
contacts intended to connect and disconnect the main circuit itself and excluding those
portions which provide a means for mounting and operating the poles together

3.2.7.1 protected pole pole provided with an overcurrent release (also called ele-
ment) (see 3.3.6)

3.2.7.2 unprotected pole pole without overcurrent release (see 3.3.6), but oth-
erwise generally capable of the same performance as a protected pole of the same
circuit-breaker

NOTES 1 To ensure compliance with this requirement, the unprotected pole may
be of the same construction as the protected pole(s), or of a particu-
lar construction.
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2 If the short-circuit capacity of the unprotected pole is different from
that of the protected pole(s), this has to be indicated by the manu-
facturer.

3.2.7.3 switched neutral pole pole only intended to switch the neutral, and not
intended to have a short-circuit capacity

3.2.8 closed position position in which the predetermined continuity of the main
circuit of the circuit-breaker is secured

3.2.9 open position position in which the predetermined clearance between open
contacts in the main circuit of the circuit-breaker is secured

3.2.10 air temperature

3.2.10.1 ambient air temperature (IEV 441-11-13, modified) the temperature,
determined under prescribed conditions, of the air surrounding the circuit-breaker
(for an enclosed circuit-breaker, it is the air outside the enclosure)

3.2,10.2 reference ambient air temperature the ambient air temperature on
which the time-current characteristics are based

3.2.11 operation transfer of the moving contact(s) from the open position to the
closed position or vice versa

NOTE : If distinction is necessary, an operation in the electrical sense (make
or break) is referred to as a “switching operation” and an operation in
the mechanical sense (close or open) is referred to as a “mechanical
operation”.

3.2.12 operating cycle succession of operations from one position to another and
back to the first position

3.2.13 operation sequence (of a mechanical switching device) (TEV 441-16-03)
a succession of specified operations with specified time intervals

3.2.14 uninterrupted duty duty in which the main contacts of a circuit-breaker
remain closed whilst carrying a steady current without interruption for long periods
(which could be weeks, months, or even years)

3.3 Constructional elements

3.3.1 main contact contact included in the main circuit of a circuit-breaker and
intended to carry in the closed position the current of the main circuit

3.3.2 arcing contact (IEV 441-15-08) contact on which the arc is intended to be
established

NOTE : An arcing contact may serve as a main contact. It may also be a separate
contact so designed that it opens after and closes before another con-
tact, which it is intended of protect from damage.

3.3.3 control contact contact included in a control circuit of a circuit-breaker
and mechanically operated by the circuit-breaker
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3.3.4 auxiliary contact contact included in an auxiliary circuit and mechanically
operated by the circuit-breaker (e.g. for indicating the position of the contacts)

3.3.5 release device, mechanically connected to (or integrated into) a circuit-breaker,
which releases the holding means and permits the automatic opening of the circuit-
breaker

3.3.6 overcurrent release release which causes a circuit-breaker to open, with
or without time-delay, when the current in the release exceeds a pre-determined value

NOTE : In some cases this value can depend upon the rate of rise of current.

3.3.7 inverse time-delay overcurrent release overcurrent release which oper-
ates after a time-delay inversely dependent upon the value of the overcurrent

NOTE : Such a release may be designed so that the time-delay approaches a
definite minimum for high values of overcurrent.

3.3.8 direct overcurrent release overcurrent release directly energized by the
current in the main circuit of a circuit-breaker

3.3.9 overload release overcurrent release intended for protection against overloads

3.3.10 conductive part part which is capable of conducting current although it
may not necessarily be used for carrying current in normal service

3.3.11 exposed conductive part conductive part which can be readily touched
and which normally is not live, but which may become live under fault conditions

NOTE : Typical exposed conductive parts are walls of metal enclosures, metal
operating handles, etc.

3.3.12 terminal conductive part of a device, provided for re-usable electrical con-
nection to external circuits

3.3.13 screw-type terminal terminal for the connection and subsequent discon-
nection of a conductor or the interconnection of two or more conductors, capable of
being dismantled, the connection being made, directly or indirectly, by means of screws
or nuts of any kind

3.3.14 pillar terminal (box terminal or solderless terminal) screw-type ter-
minal in which the conductor is inserted into a hole or cavity, where it is clamped
under the shank of the screw(s). The clamping pressure may be applied directly by
the shank of the screw or through an intermediate clamping element to which pres-

sure is applied by the shank of the screw

NOTE : Examples of pillar terminals are shown in Annex F, figure F.1.
3.3.15 screw terminal screw-type terminal in which the conductor is clamped
under the head of the screw. The clamping pressure may be applied directly by the

head of the screw or through an intermediate part, such as a washer, a clamping
plate or an anti-spread device

NOTE : Examples of screw terminals are shown in Annex F, figure F.2.
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3.3.16 stud terminal screw-type terminal in which the conductor is clamped un-
der a nut. The clamping pressure may be applied directly by a suitably shaped nut
or through an intermediate part, such as a washer, a clamping plate or an anti-spread
device

NOTE : Examples of stud terminals are shown in Annex F, figure F.2.

3.3.17 saddle terminal screw-type terminal in which the conductor is clamped
under a saddle by means of two or more screws or nuts

NOTE : Examples of saddle terminals are shown in Annex F, figure F.3.

3.3.18 lug terminal screw terminal or stud terminal, designed for clamping a cable
lug or a bar by means of a screw or nut

NOTE : Examples of lug terminals are shown in Annex F, figure F.4.

Information : This is also called pressurizing terminal or copper-bar connect-

3.3.19 screwless terminal connecting terminal for the connection and subsequent
disconnection of one conductor or the interconnection of two or more conductors ca-
pable of being dismantled, the connection being made, directly or indirectly, by means
of springs, wedges, eccentrics (which converts circular motion into front-rear motion)
or cones, ete., without special preparation of the conductor other than removal of
insulation

3.3.20 plug-in terminal terminal the electrical connection and disconnection of
which can be effected without displacing the conductors of the corresponding cir-
cuit. The connection is effected without the use of a tool and is provided by the
resilience of the fixed and/or moving parts and/or by springs

3.3.21 tapping screw screw manufactured from a material having a greater resis-
tance to deformation when applied by rotary insertion to a hole in a material having
a lesser resistance to deformation. The screw is made with a tapered thread, the taper
being applied to the core diameter of the thread at the end section of the screw. The
thread produced by application of the screw is formed securely only after sufficient
revolutions have been made to exceed the number of threads on the tapered section

3.3.22 thread-forming tapping screw tapping screw having an uninterrupted
thread. It is not a function of this thread to remove material from the hole

NOTE : An example of thread-forming tapping screw is shown in attached fig-
ure 1.

3.3.23 thread-cutting tapping screw tapping screw having an interrupted thread.
The thread is intended to remove material from the hole.

NOTE : An example of thread-cutting tapping screw is shown in attached fig-
ure 2.

3.4 Conditions of operation

3.4.1 closing operation operation by which the circuit-breaker is brought from
the open position to the closed position
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3.4.2 opening operation operation by which the circuit-breaker is brought from
the closed position to the open position

3.4.3 dependent manual operation (IEV 441-16-13) an operation solely by means
of directly applied manual energy, such that the speed and force of the operation
are dependent upon the action of the operator

3.4.4 independent manual operation (IEV 441-16-16) a stored energy opera-
tion where the energy originates from manual power, stored and released in one
continuous operation, such that the speed and force of the operation are indepen-
dent of the action of the operator

3.4.5 trip-free circuit-breaker a circuit-breaker, the moving contacts of which
return to and remain in the open position when the automatic opening operation is
initiated after the initiation of the closing operation, even if the closing command is
maintained

NOTE : To ensure proper breaking of the current which may have been estab-
lished, it may be necessary that the contacts momentarily reach the
closed position.

3.5 Characteristic quantities Unless otherwise specified, all values of current
and voltage are r.m.s. values.

3.5.1 rated value stated value of any one of the characteristic quantities assigned
by the manufacturer that serve to define the working conditions for which the cir-
cuit-breaker is designed and built

3.5.2 prospective current (of a circuit, and with respect to a circuit-breaker)
(TEV 441-17-01, modified) current that would flow in the circuit if each pole of the
circuit-breaker were replaced by a conductor of negligible impedance

NOTE : The prospective current may be qualified in the same manner as an
actual current, for example prospective breaking current, prospective
peak current.

3.5.83 prospective peak current (IEV 441-17-02) the peak value of a prospec-
tive current during the transient period following initiation

NOTE : The definition assumes that the current is established by an ideal cir-
cuit-breaker, that is, with instantaneous transition from infinite to zero
impedance. For circuits where the current can follow several differ-
ent paths, for example polyphase circuits, it further assumes that the
current is established simultaneously in all poles, even if the current
in only one pole is considered.

3.5.4 maximum prospective peak current (of an a.c. circuit) (IEV 441-17-04)
the prospective peak current when the initiation of the current takes place at the
instant which leads to the highest possible value

NOTE : For a multipole circuit-breaker in a polyphase circuit, the maximum
prospective peak current refers to a single pole only.
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3.5.5 short-circuit (making and breaking) capacity alternating component of
the prospective current, expressed by its r.m.s. value, which the circuit-breaker is
designed to make, to carry for its opening time and to break under specified condi-
tions

3.5.5.1 wultimate short-circuit breaking capacity the breaking capacity for which
the prescribed conditions according to a specified test sequence do not include the
capability of the circuit-breaker to carry 0.85 times its non-tripping current for the
conventional time

3.5.5.2 service short-circuit breaking capacity the breaking capacity for which
the prescribed conditions according to a specified test sequence include the capabil-
ity of the circuit-breaker to carry 0.85 times its non-tripping current for the conven-
tional time

3.5.5.3 instantaneous trip level for short-circuit protection of power-sup-

3.5.6 breaking current current in a pole of a circuit-breaker at the instant of
initiation of the arc during a breaking operation

3.5.7 applied voltage the voltage which exists across the terminals of a pole of
a circuit-breaker just before the making of the current

NOTE : This definition refers to a single-pole device. For a multipole device
the applied voltage is the voltage across the supply terminals of the
device.

3.5.8 recovery voltage (IEV 441-17-25, modified) the voltage which appears across
the terminals of a pole of a circuit-breaker after the breaking of the current

NOTES 1 This voltage may be considered as comprising two successive inter-
vals of time, one during which a transient voltage exists, followed
by a second one during which power-frequency voltage alone exists.

2 This definition refers to a single-pole device. For a multipole de-
vice the recovery voltage is the voltage across the supply terminals
of the device.

3.5.8.1 transient recovery voltage (IEV 441-17-26, modified) recovery voltage
during the time in which it has a significant transient character

NOTE : The transient voltage may be oscillatory or non-oscillatory or a combi-
nation of these, depending on the characteristics of the circuit and of
the circuit-breaker. It includes the voltage shift of the neutral of a
polyphase circuit

3.5.8.2 power-frequency recovery voltage (IEV 441-17-27) recovery voltage after
the transient voltage phenomena have subsided
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3.5.9 opening time time measured from the instant at which, the circuit-breaker
being in the closed position, the current in the main circuit reaches the operating
value of the overcurrent release to the instant when the arcing contacts have sepa-
rated in all poles

NOTE : The opening time is commonly referred to as tripping time, although,
strictly speaking, tripping time applies to the time between the instant
of initiation of the opening time and the instant at which the opening
command becomes irreversible.

3.5.10 arcing time

3.5.10.1 arcing time of a pole (IEV 441-17-37, modified) interval of time be-
tween the instant of initiation of the arc in a pole and the instant of final arc extinc-
tion in that pole

3.5.10.2 arcing time of a multipole circuit-breaker (IEV 441-17-38) interval
of time between the instant of first initiation of an arc and the instant of final ex-
tinction in all poles

3.5.11 break time interval of time between the beginning of the opening time of
a circuit-breaker and the end of the arcing time

3.5.12 I?*t (Joule integral) integral of the square of the current over a given time
interval

12t = Jj:i?dt

3.5.13 I’t characteristic of a circuit-breaker curve giving the maximum values
of I’t as a function of the prospective current under stated conditions of operation

3.5.14 co-ordination between overcurrent protective devices in series

3.5.14.1 overcurrent protective co-ordination of overcurrent protective
devices (2.5.22 of JIS C 8201-1) co-ordination of two or more overcurrent protec-
tive devices in series to ensure overcurrent discrimination (selectivity) and/or back-
up protection

3.5.14.2 overcurrent discrimination (IEV 441-17-15) co-ordination of the op-
erating characteristics of two or more overcurrent protective devices in series such
that, on the incidence of overcurrents within stated limits, the device intended to
operate within these limits does so, while the other(s) does (do) not

3.5.14.3 back-up protection (2.5.24 of JIS C 8201-1) overcurrent co-ordination
of two overcurrent protective devices in series, where the protective device, gener-
ally but not necessarily on the supply side, effects the overcurrent protection with
or without the assistance of the other protective device and prevents excessive stress
on the latter

3.5.14.4 total discrimination (total selectivity) (2.17.2 of JIS C 8202-2-1)
overcurrent discrimination where, in the presence of two overcurrent protective de-
vices in series, the protective device on the load side effects the protection without
causing the other protective device to operate
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3.5.14.5 partial discrimination (partial selectivity) (2.17.3 of JIS C 8202-2-1)
overcurrent discrimination where, in the presence of two overcurrent protective de-
vices in series, the protective device on the load side effects the protection up to a
given level of overcurrent, without causing the other protective device to operate

3.5.14.6 selectivity limit current I (2.17.4 of JIS C 8202-2-1) current co-ordinate
of the intersection between the total time-current characteristic of the protective device
on the load side and the pre-arcing (for fuses), or tripping (for circuit-breakers) time-
current characteristic of the other protective device

The selectivity limit current (see Annex D figure D.1) is a limiting value of cur-
rent

— below which, in the presence of two overcurrent protective devices in series, the
protective device on the load side completes its breaking operation in time to
prevent the other protective device from starting its operation (i.e. selectivity is
ensured);

— above which, in the presence of two overcurrent protective devices in series, the
protective device on the load side may not complete its breaking operation in
time to prevent the other protective device from starting its operation (i.e. selec-
tivity is not ensured)

3.5.14.7 take-over current Iz (IEV 441-17-16) current co-ordinate of the intersec-
tion between the time-current characteristics of two overcurrent protective devices

NOTE : The take-over current is the current co-ordinate of the intersection be-
tween the maximum break-time/current characteristics of two over-
current protective devices in series.

3.5.14.8 conditional short-circuit current (of a circuit or a switching device)
(2.5.29 of JIS C 8201-1) prospective current that a circuit or a switching device,
protected by a specified short-circuit protective device, can satisfactorily withstand for
the total operating time of that device under specified conditions of use and behaviour

NOTES 1 For the purpose of this Standard, the short-circuit protective de-
vice is generally a circuit-breaker or a fuse.

2 This definition differs from IEV 441-17-20 by broadening the con-
cept of current limiting device into a short-circuit protective device,
the function of which is not only to limit the current.

3.5.14.9 rated conditional short-circuit current I,. (4.3.6.4 of JIS C 8201-1)
value of prospective current, stated by the manufacturer, which the equipment, pro-
tected by a short-circuit protective device specified by the manufacturer, can with-
stand satisfactorily for the operating time of this device under the test conditions in
the relevant product standard

Details of the specified short-circuit protective device shall be shown by the manufac-
turer.

3.5.15 conventional non-tripping current I,,. specified value of current which
the circuit-breaker is capable of carrying for a specified time (conventional time) without

tripping
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3.5.16 conventional tripping current I; specified value of current which causes
the circuit-breaker to trip within a specified time (conventional time)

3.5.17 instantaneous tripping current minimum value of current causing the
circuit-breaker to operate automatically without intentional time-delay

3.6 Definitions related to insulation co-ordination

3.6.1 insulation co-ordination (1.3.1 of JIS C 0664) mutual correlation of in-
sulation characteristics of electrical equipment taking into account the expected
micro-environment and the influencing stresses

3.6.2 working voltage (1.3.5 of JIS C 0664) highest r.m.s. value of the a.c. or
d.c. voltage across any particular insulation which can occur when the equipment is
supplied at rated voltage

NOTES 1 Transients are disregarded.

2 Both open-circuit conditions and normal operating conditions are
taken into account.

3.6.3 overvoltage (1.3.7 of JIS C 0664) any voltage having a peak value exceed-
ing the corresponding peak value of maximum steady-state voltage at normal oper-
ating conditions

3.6.4 impulse withstand voltage (1.3.8.1 of JIS C 0664) highest peak value of
impulse voltage of prescribed form and polarity, which does not cause breakdown of
the insulation under specific conditions

3.6.5 overvoltage category (1.3.10 of JIS C 0664) numeral defining a transient
overvoltage condition

3.6.6 macro-environment (1.3.12.1 of JIS C 0664) environment of the room or
other location, in which the equipment is installed or used

3.6.7 micro-environment (1.3.12.2 of JIS C 0664) immediate environment of the
insulation which particularly influences the dimensioning of the creepage distances

3.6.8 pollution (1.3.11 of JIS C 0664) any addition of foreign matter, solid, lig-
uid or gaseous that can result in a reduction of electric strength or surface resistiv-
ity of the insulation

3.6.9 pollution degree (1.3.13 of JIS C 0664) numeral characterising the expected
pollution of the micro-environment

NOTE : The pollution degree to which equipment is exposed may be different
from that of the macro-environment where the equipment is located
because of protection offered by means such as an enclosure or inter-
nal heating to prevent absorption or condensation of moisture.

3.6.10 isolation (isolating function) (2.1.19 of JIS C 0664) function intended
to cut off the supply from the whole installation or a discrete section of it by sepa-
rating it from every source of electrical energy for reason of safety
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3.6.11 isolating distance clearance between open contacts, meeting the safety
requirements specified for isolation purposes

3.6.12 clearance (see Annex B and Annex XE) (IEV 441-17-31, modified) shortest

distance in air between two conductive parts along a string stretched the shortest
way between these conductive parts

NOTE : For the purpose of determining a clearance to accessible parts, the ac-
cessible surface of an insulating enclosure is considered conductive as
if it was covered by a metal foil wherever it can be touched by a hand
or a standard test finger according to attached figure 9.

3.6.13 creepage distance (see Annex B and Annex XE) shortest distance along

the surface of an insulating material between two conductive parts

NOTE : For the purpose of determining a creepage distance to accessible parts,
the accessible surface of an insulating enclosure is considered conduc-
tive as if it was covered by a metal foil wherever it can be touched by
a hand or a standard test finger according to attached figure 9.

4 Classification Circuit-breakers are classified according to several criteria.

4.1 According to the number of poles:

— single-pole circuit-breakers;

— two-pole-circuit-breakers with one protected pole (element);

— two-pole circuit-breakers with two protected poles (elements);

— three-pole circuit-breakers with three protected poles (elements);

—..three-pole circuit-breakers with two protected poles (elements);

— four-pole circuit-breakers with three protected poles (elements);

— four-pole circuit-breakers with four protected poles (elements).
NOTE : The pole which is not a protected pole may be

— “unprotected” (see 3.2.7.2), or

— “gwitched neutral” (see 3.2.7.3).

4,2 According to the protection against external influences:
— enclosed-type (not requiring an appropriate enclosure);

— unenclosed-type (for use with an appropriate enclosure).

4.3 According to the method of mounting:

— surface-type;

— flush-type;

— panel board type, also referred to as distribution board type.

NOTE : These types may be intended to be rail mounted.
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4.4 According to the methods of connection

4.4.1 According to the fixation system:

— circuit-breakers, the electrical connections of which are not associated with the
mechanical mounting;

— circuit-breakers, the electrical connections of which are associated with the me-
chanical mounting.

NOTE : Examples of this type are:
— plug-in type;
— Dbolt-on type;
— screw-in type.

Some circuit-breakers may be of the plug-in type or bolt-on type on
the line side only, the load terminals being usually suitable for wiring
connection.

4.4.2 According to the type of terminals:
— circuit-breakers with screw-type terminals for external copper conductors;
— circuit-breakers with screwless type terminals for external copper conductors;

NOTE 1 The requirements for circuit-breakers equipped with this type of ter-
minals are given in Annex J.

— circuit-breakers with flat quick-connect terminals for external copper conductors;
NOTE 2 The requirements for circuit-breakers equipped with this type of ter-
minals are given in Annex K.
4.5 According to the instantaneous tripping current (see 3.5.17)
— B-type;
— C-type;
— D-type;

4.6 According to the I?# characteristic In addition to the 7% characteristic pro-
vided by the manufacturer, circuit-breakers may be classified according to their 1%
characteristic.

4.7 According to the electrical facility rule
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5 Characteristics of circuit-breakers

5.1 List of characteristics The characteristics of a circuit-breaker shall be stated
in the following terms:

— number of poles (see 4.1);

— protection against external influences (see 4.2);

— method of mounting (see 4.3);

— method of connection (see 4.4);

— rated operational voltage (see 5.3.1);

— rated current (see 5.8.2);

— rated frequency (see 5.3.3);

— instantaneous tripping current (see 4.5 and 5.3.5);

— value of rated short-circuit breaking capacity (see 5.3.4);
— I?t characteristic (see 3.5.13);

— I?t classification (see 4.6).
5.2 Rated quantities
5.2.1 Rated voltages

5.2,1.1 Rated operational voltage (U.) The rated operational voltage (hereaf-
ter referred to as “rated voltage”) of a circuit-breaker is the value of voltage, as-
signed by the manufacturer, to which its performance (particularly the short-circuit
performance) is referred.

NOTE : The same circuit-breaker may be assigned a number of rated voltages
and associated rated short-circuit breaking capacities.

5.2.1.2 Rated insulation voltage (U;) The rated insulation voltage of a circuit-
breaker is the value of voltage, assigned by the manufacturer, to which dielectric
test voltages and creepage distances are referred.

Unless otherwise stated, the rated insulation voltage is the value of the maxi-
mum rated voltage of the circuit-breaker. In no case shall the maximum rated volt-
age exceed the rated insulation voltage.

5.2.1.3 Rated impulse withstand voltage (Uin,) The rated impulse withstand
voltage of a circuit-breaker (declared) shall be equal to or higher than the standard

values of rated impulse withstand voltage given in table 3.

5.2.2 Rated current (I,) A current assigned by the manufacturer as the current
which the circuit-breaker is designed to carry in uninterrupted duty (see 3.2.14), at a
specified reference ambient air temperature. The standard reference ambient air tem-
perature is 30 °C for circuit-breakers of Annex 1. This is 25 °C or 40 °C for circuit-

breakers of Annex 2. If a different reference ambient air temperature for the

circuit-breaker is used, the effect shall be taken into account.
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5.2.3 Rated frequency The rated frequency of a circuit-breaker is the power fre-
quency for which the circuit-breaker is designed and to which the values of the other
characteristics correspond.

The same circuit-breaker may be assigned a number of rated frequencies.

5.2.4 Rated short-circuit capacity (I.,) The rated short-circuit capacity of a circuit-
breaker is the value of the ultimate short-circuit breaking capacity (see 3.5.5.1) as-
signed to that circuit-breaker by the manufacturer.

NOTE : A circuit-breaker having a given rated short-circuit capacity, excluding

capacity (I.) (see table 18 of Annex 1).
5.3 Standard and preferred values

5.3.1 Preferred values of rated voltage Preferred values of rated voltage are
given in table 1.
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Table 1 Preferred values of rated voltage

Circuit-breakers Circuit supplying the circuit-breaker Rated voltage V

Single-pole, Single-phase, 2-wire system, phase to earthed middle conductor 100

one element . . .

(protected pole) Single-phase, 2-wire system, phase to earthed wire 100, 200
Single-phase, 2-wire system, phase to neutral 240

Two-pole, Single-phase, 2-wire system, phase to earthed middle conductor 100

one element . ) .

(protected pole) Single-phase, 2-wire system, phase to earthed wire 100, 200
Single-phase, 2-wire system, phase to neutral 240

Two-pole, Single-phase, 2-wire system, phase to earthed middle conductor 100

two elements ; . .

(protected poles) Single-phase, 2-wire system, phase to earthed wire 100, 200
Single-phase, 2-wire system, phase to neutral 240
Single-phase, 2-wire system, phase to phase 200, 415
Single-phase, 2-wire system, phase to phase 100/200
(for neutral earthed circuit)

Three-pole, Single-phase, 3-wire system 100/200

two elements

(protected poles)

Three-pole, Single-phase, 3-wire system 100/200

three elements

(protected poles) Three-phase, 3-wire system 200, 415

Four-pole, three | Three-phase, 4-wire system 415

or four elements 240/415

(protected poles)

NOTES 1 The earthed middle conductor means the conductor to be connected to the pole
provided in the middle of power supply (e.g. neutral pole in single-phase 3-wire
system).

The middle conductor is the wire lead out from the middle point of one phase
in single-phase 3-wire system. In this country this is generally called neutral
point or neutral conductor.

The term middle conductor is used to avoid confusion arising between the
neutral conductor of three-phase 4-wire system taken out of star connection gen-
erally used in Europe and the lead-out wire from one phase of V connection, three-
phase 4-wire system, ete. largely adopted in this country. In other IEC standards,
the term middle conductor is used in distribution systems including d.c. distri-
bution system.

2 Earthed-side wire means one side of power supply which is not the voltage phase.
The earthed side wire is the wire in low voltage lines earthed due to technical
necessity.

3 Neutral conductor means the wire to be connected to the neutral point of star
connection in three-phase 3-wire system.

4 The 240 V or 415 V stated in this Standard may be replaced by 230V or 400 V
respectively.

5 The power supply circuit and the rated voltages in this table are applicable to
such system that the voltage to earth does not exceed 300 V.
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5.3.2 Preferred values of rated current Preferred values of rated current are:

5.3.3 Standard values of rated frequency Standard values of rated frequency
are 50 Hz and 60 Hz.

5.3.4 Standard values of rated short-circuit capacity

5.3.4.1 Standard values up to and including 10 000 A Standard values of rated
short-circuit capacities up to and including 10 000 A are:

1000 - 1500 - 2500 -3000-4500-5000-6000-7500-10000(A)

The corresponding power factor ranges are given in 9.12.5.

5.3.4.2 Values above 10 000 A up to and including 25 000 A For values above
10 000 A up to and including 25 000 A the preferred values are:

14 000 - 15 000 - 18 000 - 20 000 - 22 000 - 25 000 (A)

The corresponding power factor range is given in 9.12.5.

5.3.5 Standard ranges of instantaneous tripping Standard ranges of instan-
taneous tripping are given in table 2.

Table 2 Ranges of instantaneous tripping

Type Range
B Above 31, up to and including 57,
C Above 51, up to and including 101,
D Above 101, up to and including 2071, (1)
90 Range assigned by the manufacturer, if instantaneous tripping is provided

Notes (') For special cases values up to 50 I, may also be used.

(2) Including the one without instantaneous tripping.
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Table 3 Rated impulse withstand voltage as a function of the nominal
voltage of the installation

Rated impulse Nominal voltage of the installation
withstand voltage Three-phase systems Single-phase system Single-phase system
Uimp with mid-point earthed
kV v v Vv
2.5 — 100/200(2) 100
4 200, 240/415 100/200 (%) 200

NOTES 1 For test voltages to check the insulation, see Annex 1 table 14.

2 For test voltages to check the isolation distance across open contacts, see Annex
1 table 13.

Notes (1) The values 3 kV and 5 kV respectively are used for verifying the isolating distances
across open contacts at the altitude of 2 000 m (see tables 4a and 13 of Annex 1).

(2) It is under consideration to select these voltages based on the overvoltage category

6 Marking and other product information Each circuit-breaker shall be marked
in a durable manner with the following:

a) manufacturer’s name or trade mark;

b) product classification:

1) type designation, catalogue number or serial number;

2) standard number: JIS C 8211;

¢) rated voltage(s);

d) rated current:

e) rated frequency if the circuit-breaker is designed only for one frequency (see
5.3.3);
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f)  rated short-circuit capacity, in amperes (A) or kiloamperes (kA);

g) wiring diagram, unless the correct mode of connection is evident;

h) reference ambient air temperature;

i)  degree of protection (only if different from IP20);

j)  for type D circuit-breakers: the maximum instantaneous tripping current, if higher
than 20 I, (see table 2);

k) rated impulse withstand voltage (Uiy,) (applicable to circuit-breakers declared);

1) applicable wires:

For Annex 1 “70 °C wires” or “70 °C cables”

For Annex 2 “60 °C wires” or “60 °C cables”

m) cords expressing “with instantaneous trip for short-circuit protection of power

Marking d) i.e. instantaneous tripping symbols B, C and D and rated circuit shall
be readily visible when the circuit-breaker is installed. If, for small devices, the
available space is insufficient, markings a), b), ¢), e), f), h), i), j), ) and m) may be
put on the side or on the back of the circuit-breaker. Marking g) may be on the
inside of any cover which has to be removed in order to connect the supply wires but
shall not be on a label loosely attached to the circuit-breaker. Any other informa-
tion not marked shall be given in the manufacturer’s documentation.

The suitability for isolation, if provided by circuit-breakers of this Standard, shall

When affixed, this marking may be included in a wiring diagram, where it may
be combined with symbols of other functions e.g. overload protection, or other sym-
bols of IEC/TC3. When the symbol is used on its own (i.e. not in a wiring diagram),
combination with symbols of other functions is not allowed.

If a degree of protection higher than IP20 according to JIS C 0920 is marked on
the device, it shall comply with it, whichever the method of installation. If the higher
degree of protection is obtained only by a specific method of installation and/or with
the use of specific accessories (e.g. terminal covers, enclosures, etc.), this shall be
specified in the manufacturer’s literature.

The manufacturer shall make available, on request, the I% characteristic (see 3.5.13).

The manufacturer may indicate the It classification (see 4.6) and mark the cir-
cuit-breakers accordingly.

For circuit-breakers (other than those operated by means of push-buttons) the
open position shall be indicated by the symbol O (circle) or OFF and the closed po-

symbols for this indication are allowed. These indications shall be readily visible
when the circuit-breaker is installed.

NOTE 1 As for the above indication, symbols may be placed side by side.
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For circuit-breakers operated by means of two push-buttons, only the push-button
designed for the opening operation shall be red and/or be marked with the symbol O
(circle) or OFF.

Red shall not be used for any other push-button of the circuit-breaker.

If a push-button is used for closing the contacts and is clearly identified as such,
its depressed position is sufficient to indicate the closed position.

If a single push-button is used for closing and opening the contacts and is iden-
tified as such, the button remaining in its depressed position is sufficient to indi-
cate the closed position. On the other hand, if the button does not remain depressed,
an additional means indicating the position of the contacts shall be provided.

For circuit-breakers with multiple current ratings, the maximum value shall be
marked in accordance with marking d), and in addition the value for which the cir-
cuit-breaker is adjusted shall be indicated without ambiguity.

If it is necessary to distinguish between the supply and the load terminals, the
former shall be indicated by arrows pointing towards the circuit-breaker or by “Line”

Terminals intended exclusively for the neutral shall be indicated by the letter N.
For plug-in terminal, “W” may be used. In a circuit-breaker for single-phase 3-wire

Terminals intended for the protective conductor, if any, shall be indicated by the
symbol (1) (IEC 60417-5019).
NOTE 3 The symbol L., (IEC 60417-5017), previously recommended, will be

progressively superseded by the preferred symbol IEC 60417-5019 given
above.

Marking shall be indelible and easily legible, and shall not be placed on screws,
washers or other removable parts.

Compliance is checked by ingpection and by the test of 9.3.

7 Standard conditions for operation in service Circuit-breakers complying
with this Standard shall be capable of operating under the following standard con-
ditions.

7.1 Ambient air temperature range The ambient air temperature does not exceed
+40 °C and its average over a period of 24 h does not exceed +35 °C.

The lower limit of the ambient air temperature is -5 °C.

Circuit-breakers intended to be used in ambient air temperatures above +40 °C
(particularly in tropical countries) or below -5 °C shall either be specially designed
or be used according to the information given in the manufacturer’s catalogue.
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7.2 Altitude In general the altitude of the site of installation does not exceed 2 000 m
(6 600 ft).

For installations at higher altitudes, it is necessary to take into account the reduction
of the dielectric strength and of the cooling effect of the air. Circuit-breakers intended
to be so used shall be designed specially or used according to an agreement between
manufacturer and user. Information given in the manufacturer’s catalogue may take
the place of such an agreement.

7.3 Atmospheric conditions The air is clean and its relative humidity does not
exceed 85 % at a maximum temperature of +40 °C.

Higher relative humidities may be permitted at lower temperatures, for example
90 % at +20 °C.

Care should be taken by appropriate means (for example drain holes) of moder-
ate condensation which may occasionally occur due to variations in temperature.

7.4 Conditions of installation The circuit-breaker shall be installed in accor-
dance with the manufacturer’s instructions.

7.5 Pollution degree Circuit-breakers to this Standard are intended for envi-
ronment with pollution degree 2, i.e. normally only non-conductive pollution occurs;
occasionally, however, a temporary conductivity caused by condensation may be ex-
pected.

8 Requirements for construction and operation They are specified in Annex 1
and Annex 2.
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Attached Figure 1 Thread forming tapping screw 3.3.22

A

Attached Figure 2 Thread cutting tapping screw 3.3.23

(
o ¢ 0.50 m

conductor®
Ry R, F / 0.25 m

conductor®

p M | 1 ] lE
5 4 - ?STB 5 /-O\O- 2

——f=——

\NO

Attached Figure 3 Short-circuit test circuit for single pole circuit-breaker

0.50 m
R R, F [ conductor®
—1
M | 1 ] 0.25 m
P conductor™®
s Z Z
$<

Attached Figure 4a Short-circuit test circuit for two-pole circuit-breaker
with one element
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R, F
NO R, | 0.25m
E conductor®
Z Z,
O T~0
s< h
z |
o o]

0.50 m conductor*

Attached Figure 4b Short-circuit test circuit for two-pole circuit-breaker
with two elements

1.5 m or less conductor®

. e
[

o =y

o—[Zl—IE:I- 5!?: \To\o

QR B
N

1
R,

1.5 m or less conductor in sum
of power supply conductor*®

§<

e — — — -lG

NO

Attached Figure 4c¢ Short-circuit test circuit for single pole circuit-breaker

for single-phase three-wire system of rated voltages
100/200 V

L5 mor le}s\s condu(l;tor* 1.5 m or less conductor in sum

of power supply conductor™

R,
— 1
1 l ]

=] | 515 ’[\ f—O\Li -

| \ C oYl
$< NO = G

—o

( O
’ T
“o_:l_t,:} 5T l ol_—o\'o_'hG -
N

R,

Attached Figure 4d Short-circuit test circuit for two-pole circuit-breaker

with two elements for single-phase three-wire system
of rated voltages 100/200 V
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1.5 m or less

conductor*® .
1.5 m or less conductor in sum

R, F of power supply conductor™

( o—l_f___l—l-‘:F oTo \ +—0To .

R

Attached Figure 4e Short-circuit test circuit for three-pole circuit-breaker
for single-phase three-wire system of rated voltages
100/200 V

’— 0.50 m or less conductor®

s r R, 1 I F 1 0.25 m or less
NO | I 1 1 ‘ E f conductor®
Z B
o— 1o Ol
< Z | j
o— 1} ofo
Z _l__ C
o] Ol
-
R, R, R,

Attached Figure 5§ Short-circuit test circuit for three-pole circuit-breaker
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R, F 0.50 m or less conductor*

0.25 mor less
conductor*

Attached Figure 6 Short-circuit test circuit for four-pole circuit-breaker

Symbols in attached figures 3 to 6 mean the following:
S: supply source
N : neutral

Z . impedances for adjusting the current to the rated short-circuit
capacity

7. impedances for adjusting the test to values lower than the rated
short-circuit capacity (may be located on supply side)

R, : resistors

E : enclosure or support

A : auxiliary switch synchronized with to the voltage wave
G : negligible impedance connection for circuit calibration
Ry : resistor 0.5 Q

F: fuse

P: selector switch

B, C and C’: points of connection with grid shown in Annex H (see 9.12.9.1
of Annex 1)

Note * Refer to Annex 1 table 5a (see 9.12.4 of Annex 1) or Annex 2 table 5b
(see 9.12.4 of Annex 2)

Attached Figures 3 to 6 Test circuits for short-circuit tests
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a) Calibration of circuit
AREN o A; = Prospective peak making current
' R A P ti trical break
Current W = Prospective symmetrical break-

------------------------------ ing current (r.m.s. value)

2315 = Applied voltage (r.m.s. value)
(see 8.5.7)

b) O or CO operation

A
ﬁ = Breaking capacity (r.m.s. value)

Voltage

A, = Making capacity (peak value)

B,
ﬁ = Recovery voltage (r.m.s. value)
(see 3.5.8)

Current |

I \/\ \/ Voltage

CO operation

O operation

NOTE : The amplitude of the voltage trace, after initiation of the test current, varies ac-
cording to the relative positions of the closing device, the adjustable impedances,
and the voltage sensing devices, and according to the test diagram.

Attached Figure 7 Example of short-circuit making or breaking test
record in the case of a single-pole device on single
phase a.c.
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Hinge

Unit: mm

C
Supplementary mass
VN
. -
FAN
2N A
e N o
N [}
2 200 N ™
= 3.
120 Ny o
'(f
y CALSSIISSLS, IIHS SIS SIS
o
S
-

D Metal stop plate

%

N

4

— Concrete block

o
< == [ =3 >
S, 7
o X P
PN 7
’_l;-r/]?—

200

Consecutive test positions

[ P

k-~ 7

\
x’}
£\

b — >

{

200

200

4
B e P e

By
A

200

I
Lt
200

Attached Figure 8 Mechanical shock test apparatus (see 9.13.1 of

Full document details: JIS C 8211-2004

Annex 1 or Annex 2)
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Unit: mm

5+0.5 180
80
60
30
(20)
Section
! )
@2 A-A B-B
[ \ BRI L |
N 9 Rl 4. . I7: IRV YIS
S s [, A S TR %
] B
#50 \ J 2/ 1 /A \Xc?% Cylindrical
Insulating material
Handle -S’f Section C-C
r—"f— e Stop plate i C
| | - - ¢
e, @
C ‘7\x0
—~— X Spherical Qs
L!rJ
Detail X 2
(Example) Chamfer all edges
View on back side
Part 3 Part 2 Part 1
]

] |

|
Ho €

Tolerances on dimensions without specific tolerance

on angles _?0/

on linear dimensions:
up to 25 mm —0.0g
over 25 mm: +0.2

Material of finger: e.g. heat-treated steel

Both joints of this finger may be bent through an angle of 9

direction only.

+10°
0° "o

, but in the one and same

Using the pin and groove solution is only one of the possible approaches in order to limit
the bending angle to 90°. For this reason dimensions and tolerances of these details are
not given in the drawing. The actual design must ensure a 90° bending angle with a 0° to

+10° tolerance.

Attached Figure 9 Standard test finger (see 9.6 of Annex 1 or Annex 2)
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Frame

Height of fall

£

£

H

[}

o

o
S Specimen

Mounting fixture

Attached Figure 10 Mechanical impact test apparatus (see 9.13.2 of
Annex 1 or Annex 2)
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Unit: mm

75
) @ ©) @ M4 27 @ D
P - 1
A A I N
] Q (en)
- _:.-_.__.:_,_F____._ % ‘.—Sq P E—— 7 - R Rpu
______ 1 | ! <
{'L‘ﬁ']!:“. / 779, /
H #7 ™
® 115
57.5
14
48
® 5 5 ® @
¢_1\ 10,5, 13 M4
[Te]
el TN = o SEFFFT S ol §
S
5 ~ < 120"
® = R=5

Material of the parts:
@ : polyamide
@B@E) : steel Fe 360

Attached Figure 11 Striking element for pendulum for mechanical

impact test apparatus (see 9.13.2 of Annex 1 or
Annex 2)
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Unit: mm
Pivot Sheet of plywood A—-A
o/
S N || WA -
d L/ ¥ < [
)
! 1] / \ y
| i
1 ' \
2 5 \ 5
___________________ = 1 ™~
| i
175+1 Pivot
2?0 35+ e
A
Key

Main support of mass (10+1) kg
2 Pivots for rotation about a vertical axe

3 Mounting plate (of wood for surface-type; for the other types, see attached figures 13
and 14

4 Clamps to permit horizontal movement

Attached Figure 12 Mounting support for mechanical impact test
(see 9.13.2 of Annex 1 or Annex 2)
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Unit:

3 M s ©
| [ |
f f
10 155 10
S

] i

i |

i | a

1 ]

! I

: : L L L

AN nE |

I ?

| ]

[ i

| t

l l ' L

u i . A\

175 E 2 L

Key
1 Interchangeable steel plate with a thickness of 1 mm
2  Aluminium plates with a thickness of 8 mm
3 Mounting plate
4 Rail for circuit-breakers designed for rail mounting
5 Cut-out for the circuit-breaker in the steel plate

mm

a) the distance between the edges of the cut-out and the faces of the circuit-breaker shall

be between 1 mm and 2 mm.

b) the height of the aluminium plates shall be such that the steel plate rests on the sup-
ports of the circuit-breaker or, if the circuit-breaker has no such support, the distance
from live parts, which are to be protected by an additional cover plate, to be on the

underside of the steel, is 8 mm.

Attached Figure 13 Example of mounting for a rear fixed circuit-breaker
for mechanical impact test (see 9.13.2 of Annex 1 or

Annex 2)
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Unit: mm
1 7o)
\ S 0 S ~
1l ol dnd il L L 2/(L1 r/\/'/ 222222222 u
|
| |
2 : :
-—\ e e e e e |
h o
=1
8 8
3
N | |
® |4 H
| ! 0
10 155 10
S
H 5
i 1
3 [}
i 1
L :
LN .
: |, R
I ]
| ]
| |
| ]
| I
| |
4+ 4
175 2
Key

1 Interchangeable steel plate with a thickness of 1.5 mm
2  Aluminium plates with a thickness of 8 mm
3 Mounting late
4 Cut-out for the circuit-breaker in the steel plate
NOTE : In particular cases the dimensions may be increased.
Attached Figure 14 Example of mounting of a panel board type circuit-

breaker for mechanical impact test (see 9.13.2 of
Annex 1 or Annex 2)
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v
| —»
Rail /+-~ ~5
______ /
‘ e Cord
Y
SON

Attached Figure 15 Application of force for mechanical test on a rail-
mounted circuit-breaker (see 9.13.2.3 of Annex 1 or

Annex 2)

Unit: mm

Spherical Specimen

Attached Figure 16 Ball-pressure test apparatus
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Plug-in connections

e =
Y.

L&* : | ]

Arrangement
for application
of the force

i

Force

1

Circuit-breaker

Base

Attached Figure 17 Example of application of force for mechanical test
on two-pole plug-in circuit-breaker, the holding in
position of which depends solely on the plug-in
connections (see 9.13.2.4 of Annex 1 or Annex 2)

Documents

Document Sharing Hub
PROTECTED BY COPYRIGHT

Full document details: JIS C 8211-2004


http://www.avadocuments.com/doc/jis-c-8211-2004
http://www.avadocuments.com/doc/jis-c-8211-2004

39
C 8211 :2004

Annex 1 (normative)

Circuit-breakers corresponding to specification
of JIS C 0364

Introduction This Annex covers moulded-case circuit-breakers for household and

8 Requirements for construction and operation
8.1 Mechanical design

8.1.1 General Circuit-breakers shall be so designed and constructed that, in nor-
mal use, their performance is reliable and without danger to the user or surroundings.

In general, compliance is checked by carrying out all the relevant tests specified.

8.1.1.1 Open-circuit by undervoltage release 7.2.1.2.2 in Annex 1 to JIS C

8.1.2 Mechanism The moving contacts of all poles of multipole circuit-breakers
shall be so mechanically coupled that all poles, except the switched neutral, if any,
make and break substantially together, whether operated manually or automatically,
even if an overload occurs on one protected pole only.

The switched neutral pole (see 3.2.7.3 in the text) of multipole circuit-breakers
shall not close after and shall not open before the protected poles.

Compliance is checked by inspection and by manual test, using any appropriate
means (e.g. indicator lights, oscilloscope, etc.).

If a pole having an appropriate short-circuit making and breaking capacity is used
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b) The neutral poles come in contact before other poles, in the case of closing; and

Circuit-breakers shall have a trip-free mechanism.

It shall be possible to switch the circuit-breaker on and off by hand. For plug-in
type circuit-breakers without operating handle, this requirement is not considered
met by the fact that the circuit-breaker can be removed from its base.

Circuit-breakers shall be so constructed that the moving contacts can come to
rest only in the closed position (see 3.2.8 in the text) or in the open position (see
3.2.9 in the text), even when the operating means is released in an intermediate
position.

Circuit-breakers shall provide in the open position (see 3.2.9 in the text) an iso-
lation distance in accordance with the requirements necessary to satisfy the isolat-
ing function (see 8.3). Indication of the open and closed position of the main contacts
shall be provided by one or both of the following means:

— the position of the actuator (this being preferred), or
— a separate mechanical indicator.

If a separate mechanical indicator is used to indicate the position of the main
contactg, this shall show the colour red for the closed position (ON) and the colour
green for the open position (OFF).

The means of indication of the contact position shall be reliable.
Compliance is checked by inspection and by the tests of 9.10.2.

Circuit-breakers shall be designed so that the actuator, front plate or cover can
only be correctly fitted in a manner which ensures correct indication of the contact
position.

Compliance is checked by inspection and by the tests of 9.12.12.1 and 9.12.12.2.

Where the operating means is used to indicate the position of the contacts, the
operating means, when released, shall automatically take up the position corresponding
to that of the moving contact(s); in this case, the operating means shall have two
distinct rest positions corresponding to the position of the contacts but, for auto-
matic opening, a third distinct position of the operating means may be provided.

The action of the mechanism shall not be influenced by the position of enclosures
or covers and shall be independent of any removable part.

A cover sealed in position by the manufacturer is considered to be a non-removable
part.

If the cover is used as a guiding means for push-buttons, it shall not be possible
to remove the buttons from the outside of the circuit-breaker.

Operating means shall be securely fixed on their shafts and it shall not be pos-
sible to remove them without the aid of a tool. Operating means directly fixed to
covers are allowed.
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If the operating means has an “up-down” movement, when the circuit-breaker is
mounted as in normal use, the contacts shall be closed by the up movement.

NOTE 1 Provisionally in certain countries down-closing movement is allowed.
Compliance is checked by inspection and by manual test.

When means are provided or specified by the manufacturer to lock the operating
means in the open position, locking in that position shall only be possible when the
main contacts are in the open position.

NOTE 2 Locking of the operating means in the closed position is permitted for
particular applications.

Compliance is checked by ingpection, taking into account the instructions of the
manufacturer.

8.1.3 Clearances and creepage distances (see Annex B) The minimum required
clearances and creepage distances are given in Annex 1 table 4a which is based on
the circuit-breaker being designed for operating in an environment with degree of
pollution 2. However, the clearances of items 2, 4 and 5 may be reduced provided
that the tests at rated impulse voltage are withstood.

The insulating materials are classified into material groups on the basis of their
comparative tracking index (CTI) according to 2.7.1.1 and 2.7.1.3 of JIS C 0664.
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Annex 1 Table 4a Minimum clearances and creepage distances

Minimum Minimum creepage distances (*) (%)
clearances mm
mm
Group I1Ia (%) Group 1T Group 1
(175 =CTI<400) | (400 =CTI<600) (600 =CTI)
* *) *)
Rated voltage Working voltage (%)
v \Y%
Uimp
25kV|4kV|4kV
Description 100, | 100/ | 200, | >25|120(250|400(>25|120|250{400|>25|120|250 (400
100/ | 200 | 240/ | 50 <50 <50
200 415, ) ©) ©
415

1. between live parts which

are separated when the 20 | 30|40 |12]20[40(40|09|20|40|40|06|20]|40]|40
main contacts are in the

open position ()

2. between live parts of

different polarity (') 15 |30 ] 30 |12|15(3.0(40(09|15|3.0]3.0|0.6|1.5|3.0|3.0

3. between circuits
supplied from different
sources, one of which being
PELV or SELV (")

30 | 60| 80| — |30|60|80| — |3.0(60(80| — |3.0|6.0|8.0

Rated voltage V

4. between live parts and

— accessible surfaces of
operating means

— screws or other means for
fixing covers which have to
be removed when mounting
the circuit-breaker

— surface on which the cir-
cuit-breaker is mounted (%)

— screws or other means for
fixing the circuit-breaker (%)

— metal covers or boxes(*) 15 | 30| 30 15 4.0 15 3.0 15 3.0
— other accessible metal
parts

— metal frames supporting
flush-type circuit-breakers

5. between live metal parts

of the mechanism and
— accessible metal parts (*)

— screws or other means for 20
fixing the circuit-breaker

— metal frames supporting
flush-type circuit breakers
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Notes (') For auxiliary and control contacts the values are given in the relevant standard.

(2) The values are doubled if clearances and creepage distances between live parts of the
device and the metallic screen or the surface on which the circuit-breaker is mounted
are not dependent on the design of the circuit-breaker only, so that they can be reduced
when the circuit-breaker is mounted in the most unfavourable condition.

(8) Including a metal foil in contact with the surfaces of insulating material which are ac-
cessible after installation for normal use. The foil is pushed into corners, grooves, etc.,
by means of a straight unjointed test finger according to 9.6 (see attached figure 9 in
the text).

(4) See IEC 60112.

(5) Interpolation is allowed in determining creepage distances corresponding to voltage val-
ues intermediate to those listed as working voltage. For determination of creepage dis-
tances see Annex B.

(¢) Creepage distances cannot be less than the associated clearances.
(") To cover all different voltages including ELV in an auxiliary contact.

(8) For material group IIIb (100 V< CTI < 175 V) the values for material group IIIa mul-
tiplied by 1.6 apply.

(¥) For working voltages up to and including 25 V reference may be made to JIS C 0664.
NOTES 1 The values given for 400 V are also valid for 440 V.
2 The parts of the neutral path, if any, are considered to be live parts.
3 Dimensioning rules for solid insulation are under consideration.

4 Care should be taken to provide adequate clearances and creepage distances between
live parts of different polarity of circuit-breakers, e.g. of the plug-in type mounted close
to one another.

8.1.4 Screws, current-carrying parts and connections

8.1.4.1 Connections, whether electrical or mechanical, shall withstand the mechanical
stresses occurring in normal use.

Screws operated when mounting the circuit-breaker during installation shall not
be of the thread-cutting type.

NOTE 1 Secrews (or nuts) which are operated when mounting the circuit-breaker
include screws for fixing covers or cover-plates, but not connecting means
for screwed conduits and for fixing the base of a circuit-breaker.

Compliance is checked by inspection and by the test of 9.4.

NOTE 2 Screwed connections are considered as checked by the tests of 9.8, 9.9,
9.12, 9.13 and 9.14.

8.1.4.2 For screws in engagement with a thread of insulating material and which
are operated when mounting the circuit-breaker during installation, correct intro-
duction of the screw into the screw hole or nut shall be ensured.

Compliance is checked by inspection and by manual test.
NOTE : The requirement with regard to correct introduction is met, if introduc-
tion of the screw in a slanting manner is prevented, for example by

guiding the screw by the part to be fixed by a recess in the female thread,
or by the use of a screw with the leading thread removed.
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8.1.4.3 Electrical connections shall be so designed that contact pressure is not trans-
mitted through insulating material other than ceramic, pure mica or other material
with characteristics no less suitable, unless there is sufficient resilience in the me-
tallic parts to compensate for any possible shrinkage or yielding of the insulating
material.

Compliance is checked by inspection.
NOTE : The suitability of the material is considered in respect of the stability
of the dimensions.

8.1.4.4 Current-carrying parts and connections including parts intended for pro-
tective conductors, if any, shall be of

— copper;

— an alloy containing at least 58 % copper for parts worked cold, or at least 50 %
copper for other parts;

— other metal or suitably coated metal, no less resistant to corrosion than copper
and having mechanical properties no less suitable.

NOTE : New requirements and appropriate tests for determining the resistance
to corrosion are under consideration. These requirements should per-
mit other materials to be used if suitably coated.

The requirements of this subclause do not apply to contacts, magnetic circuits,
heater elements, bimetals, current-limiting materials, shunts, parts of electronic devices
nor to screws, nuts, washers, clamping plates and similar parts of terminals.

8.1.5 Terminals for external conductors

8.1.5.1 Terminals for external conductors shall be such that the conductors may be
connected so as to ensure that the necessary contact pressure is maintained perma-
nently.

Connection arrangements intended for busbar connection are admissible, provided
they are not used for the connection of cables.

Such arrangements may be either of the plug-in or of the bolt-on type.
The terminals shall be readily accessible under the intended conditions of use.

Compliance is checked by inspection, by the tests of 9.5 for screw-type terminals,
by specific tests for plug-in or bolt-on circuit-breakers included in the standard, or
by the tests of Annex J or K, as relevant for the type of connection.

8.1.5.2 Circuit-breakers shall be provided with terminals which shall allow the
connection of copper conductors having nominal cross-sectional areas as shown in
Annex 1 table 5a.

NOTE : Examples of possible designs of screw-type terminals are given in
Annex F.

Compliance is checked by inspection, by measurement and by fitting in turn one
conductor of the smallest and one of the largest cross-sectional area as specified.
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Annex 1 Table 5a Connectable cross-sections of copper conductors
for screw-type terminals

Rated current(!) A Range of nominal cross-sections to be clamped mm?
Up to and including 13 1 to 25
above 13 up to and including 16 1 to 4
above 16 up to and including 25 15t 6
above 25 up to and including 32 2.5 to 10
above 32 up to and including 50 4 to 16
above 50 up to and including 80 10 to 25
above 80 up to and including 100 16 to 35
above 100 up to and including 125 25  to 50
above 125 up to and including 150 35 to 50
Note (1) It is required that, for current ratings up to and including 50 A, terminals be designed
to clamp solid conductors as well as rigid stranded conductors; the use of flexible con-
ductors is permitted.
Nevertheless, it is permitted that terminals for conductors having cross-sections from
1 mm? up to 6 mm? be designed to clamp solid conductors only.
NOTE : For AWG copper conductors see Annex G.

8.1.5.3 The means for clamping the conductors in the terminals shall not serve to
fix any other component, although they may hold the terminals in place or prevent
them from turning.

Compliance is checked by ingpection and by the tests of 9.5.
8.1.5.4 Terminals for rated currents up to and including 32 A shall allow the con-
ductors to be connected without special preparation.

Compliance is checked by inspection.

NOTE : The term “special preparation” covers soldering of the wire of the con-
ductor, use of cable lugs, formation of eyelets, etc., but not the use of

duction into the terminal or the twisting of a flexible conductor to
consolidate the end.

8.1.5.5 Terminals shall have adequate mechanical strength. Screws and nuts for
clamping the conductors shall have a metric ISO thread or a thread comparable in
pitch and mechanical strength.

Compliance is checked by inspection and by the tests of 9.4 and 9.5.1.
8.1.5.6 Terminals shall be so designed that they clamp the conductor without un-
due damage to the conductor.

Compliance is checked by inspection and by the test of 9.5.2.
8.1.5.7 Terminals shall be so designed that they clamp the conductor reliably and
between metal surfaces.

Compliance is checked by inspection and by the tests of 9.4 and 9.5.1.
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8.1.5.8 Terminals shall be so designed or positioned that neither a rigid solid con-
ductor nor a wire of a stranded conductor can slip out while the clamping screws or
nuts are tightened.

This requirement does not apply to lug terminals.

Compliance is checked by the test of 9.5.3.

8.1.5.9 Terminals shall be so fixed or located that, when the clamping screws or
nuts are tightened or loosened, the terminals shall not work loose from their fixings
to circuit-breakers.

NOTES 1 These requirements do not imply that the terminals shall be so de-
signed that their rotation or displacement is prevented, but any
movement must be sufficiently limited so as to prevent non-compli-
ance with the requirements of this Standard.

2 The use of sealing compound or resin is considered to be sufficient
for preventing a terminal from working loose, provided that

— the sealing compound or resin is not subject to stress during normal
use intended by the manufacturer, and

— the effectiveness of the sealing compound or resin is not impaired
by temperatures attained by the terminal under the most
unfavourable conditions specified in this Standard.

Compliance is checked by inspection, by measurement and by the test of 9.4.

8.1.5.10 Clamping screws or nuts of terminals intended for the connection of pro-
tective conductors shall be adequately secured against accidental loosening.

Compliance is checked by manual test.

NOTE : In general, the designs of terminals (examples of which are shown in
Annex F) provide sufficient resilience to comply with this requirement;
for other designs, special provisions, such as the use of an adequately
resilient part which is not likely to be removed inadvertently, may be
necessary.

8.1.5.11 Pillar terminals shall allow full insertion and reliable clamping of the con-
ductor.

Compliance is checked by inspection after a solid conductor of the largest cross-
sectional area specified for the relevant rated current in Annex 1 table 5a has been
fully inserted and fully clamped by applying the torques according to Annex 1 table 10.

8.1.5.12 Screws and nuts of terminals intended for the connection of external con-
ductors shall be in engagement with a metal thread and the screws shall not be of
the tapping screw type.

8.1.6 (Provision of the original International Standard is not adopted)

8.1.7 Mechanical mounting of plug-in type circuit-breakers The mechani-
cal mounting of plug-in type circuit-breakers, the holding in position of which does
not depend solely on their plug-in connection(s), shall be reliable and have adequate
stability.
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