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National foreword

This British Standard is the English language version of EN 50152-1:1997.

The UK participation in its preparation was entrusted by Technical Committee
GEL/9, Railway electrotechnical applications, to Subcommittee GEL/9/3, Fixed
equipment, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 32, an inside back cover and a back cover.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Electrotechnical Amd. No. Date Comments

Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 June 1999
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Foreword

This European Standard was prepared by SC 9XC,

Electric supply and earthing systems for public

transport equipment and ancillary apparatus (fixed
installations), of Technical Committee CENELEC TC 9X,
Electric and electronic applications for railways.

The text of the draft was submitted to the unique
acceptance procedure and was approved by CENELEC

as EN 50152-1 on 1996-10-01.
The following dates were fixed:

— latest date by which the
EN has to be implemented
at national level by
publication of an identical
national standard or by
endorsement

— latest date by which the
national standards conflicting
with the EN have to be
withdrawn

Part 1 is to be used in conjunction with
HD 348 S6:1995.

Annexes designated “informative” are given for
information only.

In this standard, annex A is informative.
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Introduction
This standard is divided into two parts.
— Part 1 gives requirements for single-phase
circuit-breakers with U, above 1 kV.
— Part 2 gives requirements for single-phase
disconnectors, earthing switches and switches with
Uy, above 1 kV.
EN 50152-1 has to be used in conjunction with
HD 348 S6:1995 High-voltage alternating-current
circuit-breakers (IEC 56:1997 + A1:1992).
The essential requirements of HD 348 S6 have been
transcribed in the document. Other complementary
clauses of HD 348 S6 are mentioned in this standard.
Where a particular subclause of HD 348 is not
mentioned, but is not referred to as “void” in this
standard, that subclause applies as far as reasonable.
Where this standard states “addition” or “replacement”,
the relevant text of HD 348 S6 is to be adapted
accordingly.
NOTE 1 Where terms defined in HD 348 S6 conflict with
definitions of the same terms as given in IEC 50(811):1991 or of

the other railway applications documents listed in the normative
references, the definitions used in HD 348 S6:1995 are to be used.

NOTE 2 The suffix N which appears in this standard for rated
values is not present in HD 348 S6.

The following print types are used:
1) Roman numbers and capital bold type for
chapters of HD 348 and IEC 56;
2) Arab numbers and capital bold type for clauses of
HD 348 and IEC 56;
3) Arab numbers and bold italic/roman type for
other titles;
4) Roman type for requirements;
5) italic type for text specifications;
6) small Roman types for explanations.
Normative references are referred in this introduction.
Other documents applicable to this equipment when
used for railway applications are listed in annex A.

Normative references

This European Standard incorporates, by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed thereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references the latest edition of the publication
referred to applies.

EN 50124-1:199XD, Railway applications — Insulation
co-ordination — Part 1: Basic requirements —
Clearances and creepage distances.

EN 50163:1995, Railway applications — Supply
voltages of traction systems.

EN 60068-2 series, HD 323.2 series, Fnvironmental
testing — Part 2: Tests.

(IEC 68-2 series)

D In preparation.

© BSI 06-1999
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EN 60129:1994 + A1:1994 + A2:1996, Alternating current
disconnectors and earthing switches.

EN 60137:1996, Insulated bushings for alternating
voltages above 1 kV.

(IEC 137:1995)

EN 60427:1992, Synthetic testing of high-voltage
alternating current circuit-breakers.

(IEC 427:1989)

EN 60507:1993, Artificial pollution tests on
high-voltage insulators to be used on a.c. systems.
(IEC 507:1991)

HD 60694:1996, Common clauses for high-voltage
switchgear and controlgear standards.

(IEC 694:1996)

HD 348 S6:1995, High-voltage alternating-current
circuit-breakers.

(IEC 56:1987 + A1:1992 + A2:1995, mod.)

HD 478.2 series, Classification of environmental
conditions — Part 2: Environmental conditions
appearing in nature.

(IEC 721 series)

HD 553 S2:1993, Current transformers.

(IEC 185:1987 + A1:1990, modified)

HD 566 S1:1990, Thermal evaluation and classification
of electric insulation.

(IEC 85:1984)

HD 588.1 S1:1991, High-voltage test techniques —
Part 1: General definitions and test requirements.
(IEC 60-1:1989 + corrigenda March 1990 + March 1992)
IEC 50(605):1983, International Electrotechnical
Vocabulary (IEV) — Chapter 605: Generation,
transmission and distribution of electricity —
Substations.

IEC 50(811):1991, Chapter 811: Electric traction.

IEC 815:1986, Guide for the selection of insulators in
respect of polluted conditions.

I Service conditions, definitions, rating,
construction and design

1 Scope

EN 50152-1 is applicable to single-phase a.c. one-pole
circuit-breakers designed for indoor or outdoor fixed
installations for operation at frequencies of 16 % Hz
and 50 Hz on traction systems having an Uny,

above 1 kV up to 52 kV.

EN 50152-1 is also applicable to two-pole
circuit-breakers when connected in the following
manner: one pole supplying the connection to the
contact line of the track, the second pole supplying the
connection to the feeder cable which runs alongside
the same track and which is used to boost the track
voltage at regular intervals in combination with
autotransformers. The centre of this circuit is
connected to earth.
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This standard is also applicable to the operating
devices of circuit-breakers and to their auxiliary
equipment.

This standard does not address circuit-breakers with
dependent manual operating mechanism.

NOTE A rated short-circuit making current cannot be specified
for these circuit-breakers and the use of these mechanisms may
give reasons for the objection based on their safety in operation.

2 Normal and special service conditions
Clause 2 of EN 60694:1996 is applicable except as
follows:

Addition:

The equipment covered by this standard is suitable for
installation in trackside substations subject to
vibrations from passing trains, airborne iron dust
contamination from train brakes and meets
electromagnetic compatibility (EMC) requirements.

For special service conditions, agreement is necessary
between purchaser and supplier.

3 Definitions

3.101 to 3.104.32

These subclauses of HD 348 S6:1995 are applicable.
Addition:

3.104.33 device for partial pre-charging

A device which provides a partial pre-charging of the
closing mechanism when the circuit-breaker is open.
Completion of charging and closing of the

circuit-breaker is accomplished at the closing
command.

NOTE This device will be specified by the purchaser when it is
required.

3.105 to 3.105.53

These subclauses of HD 348 S6:1995 are applicable.
Addition:

3.105.54 single-pole circuit-breaker

A circuit-breaker with one electrically separated
conducting path for the main circuit suitable for use in
a single-phase circuit.

NOTE The construction arrangement of this device is in
principle identical to one phase of a three-phase circuit-breaker.

3.105.55 two-pole circuit-breaker
A circuit-breaker with two independent electrically
separated conducting paths for the main circuit.

NOTE 1 The two paths may be connected in series for use in a
single-phase circuit where the establishment and the seperation of
the two paths is simultaneous.

NOTE 2 The construction arrangement of this device is in
principle identical to two phases of a three-phase circuit-breaker.

3.106 index of definitions

Same as in 3.106 of HD 348 S6:1995, but amended
according to the three additional definitions above.

Full document details: BS EN 50152-1:1999

4 Rating

A circuit-breaker in correct condition of maintenance
and adjustment shall be able to withstand all stresses
that occur in service, provided that these do not
exceed its rated characteristics:

The characteristics of a circuit-breaker, including its
operating devices and auxiliary equipment, that shall
be used to determine the rating are the following,.

(A) Rated characteristics to be given for all
circuit-breakers:
a) rated voltage;
b) rated insulation level;
c) rated frequency;
d) rated normal current;
e) rated short-time withstand current;
f) rated peak withstand current;
@) rated duration of short-circuit, for circuit-breakers
not fitted with direct over-current release;
h) rated supply voltage of closing and opening
devices and of auxiliary circuits;
i) rated supply frequency of closing and opening
devices and of auxiliary circuits;
j) rated pressures of compressed gas supply for
operation and for interruption, if applicable;
k) rated gas pressure for sealed gas pressure
devices;
1) rated short-circuit breaking current;
m) rated transient recovery voltage for terminal
faults;
n) rated short-circuit making current;
0) rated operating sequence.
4.1 Rated voltage (Une)

The rated voltage Uy, shall be chosen taking into
consideration the maximum voltage level suitable to be
permanently applied to the circuit-breaker (i.e. highest
permanent voltage Uy ax1 as defined in EN 50163).

NOTE This standard makes reference to the values U,y
and Uy ,.o, taken from EN 50163. These values are used to
express the values of Uy,, which are expected to be equal or
higher than U,,,.;. The insulation characteristics are also expected
to be suitable to allow, when required in clause 4 and clause 6, the

highest non-permanent voltage U, ,xo-
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Table Z1 — Nominal voltages (Uy,), rated impulse voltages (Uyni) and short-duration power-frequency (A.C.)
test levels U, (kV r.m.s) for circuits connected to the contact line

U, Unm uv ov Ui U,
(1,2/50 ps)
(kV) (kV) (kV) (kV) (kV) (kV)
EN 50163 EN 50124 (EN 60694) EN 50124-1
15 17,5 (24,0) 3 95 38 or 50%)
4 125 50
24,0 (36,0) 3 145 70
4 170 70 or 952
25 27,55 N/A 3 170 70 or 952)
4 2003 95
36,0 (52,0) 3 2003 95
4 250 95
Note 3 52,0 (72,5) 3 250 95
4 300 140
) The values in brackets give the nearest equivalence in test withstand values with EN 60694.
2) These values are used in railway application only and are not of wide industrial use.
3) At purchaser choice or by agreement.

4.1.1 Nominal voltage (Uy)

The nominal voltage U, shall be one of the voltages
listed in EN 50124-1 which have been selected from
EN 50163, according to Table Z1.

4.2 Rated insulation level (Uyny)

The value of the rated insulation level Uyy,, of the
rated impulse withstand voltage Uy; and of the
power-frequency test voltage U, shall be as given in
Table Z.1, taken from the values listed in EN 50124-1.
NOTE 1 The choice of the different values of Uy; given for the

same U, depends upon the highest non-permanent voltages (such
as Uy axe of EN 50163) actually appearing in the system.

NOTE 2 OV3 and OV4 are overvoltage levels depending on the
system configuration and degree of overvoltage control (inherent
control or protective control) as given in EN 50124-1.

NOTE 3 Take care that in those cases in which for circuit
reasons it may happen that a higher voltage is applied to the
device terminals in transient conditions a higher rated insulation
voltage between contacts might be necessary (e.g. Uy, = 52 kV
for U, = 25 kV).

4.3 Rated frequency

Subclause 4.3 of EN 60694 is applicable.

In railway applications the rated frequency 16 % Hz
applies as an alternative to 50 Hz.

4.4 Rated normal current and temperature rise
Subclauses 4.4.1 and 4.4.2 of EN 60694 are applicable
with the following additions.

The values of rated currents shall be selected from the
following standard values.

400 A; 630 A; 800 A; 1250 A; 1600 A; 2000 A; 2500 A,
4000 A.

NOTE The above values are selected from the R 10 series, and, if
required, higher values than those shown should also be selected
from this series.

© BSI 06-1999
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If the circuit-breaker is fitted with a series connected
accessory, such as a direct over-current release, the
rated normal current of the accessory is the rm.s.
value of the current which the accessory shall be able
to carry continuously without deterioration at its rated
frequency, with a temperature rise not exceeding the
values specified in Table 3 of EN 60694.

Current transformers shall comply with HD 553 S2.
4.5 Rated short-time withstand current

Subclause 4.5 of EN 60694 is applicable with the
following addition.

The rated short-time withstand current is equal to the
rated short-circuit breaking current (see 4.101).

4.6 Rated peak withstand current

Subclause 4.6 of EN 60694 is applicable with the
following addition.

The rated peak withstand current is equal to the rated
short-circuit making current (see 4.103).

4.7 Rated duration of short-circuit

Subclause 4.7 of EN 60694 is applicable with the
following addition.

A rated duration of a short-circuit need not be
assigned to a circuit-breaker fitted with a direct
over-current release provided that, when connected in
a circuit the prospective breaking current of which is
equal to its rated short-circuit breaking current, the
circuit-breaker shall be capable of carrying the
resulting current for the break-time required by the
circuit-breaker with the over-current release set for the
maximum setting and maximum time delay if
adjustable, when operating in accordance with its rated

operating sequence (see 6.5.1). Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-50152-1-1999
http://www.avadocuments.com/doc/bs-en-50152-1-1999

Page 6
EN 50152-1:1997

4.8 Rated supply voltage of closing and opening
devices and auxiliary circuits

Subclause 4.8 of EN 60694 is applicable with the
following addition.

The specified upper limit of the supply voltage for a
closing solenoid shall be 105 % of the rated supply
voltage.

4.9 Rated supply frequency of closing and opening
devices and auxiliary circuits

Subclause 4.9 of EN 60694 is applicable.

In railway applications the rated frequency 16 % Hz
applies as an alternative to 50 Hz.

4.10 Rated pressures of compressed gas supply for
operation and for interruption

The value of the pressures to which the circuit-breaker
is filled.

Subclause 4.10 of EN 60694 is applicable to the
pressure of the compressed gas supply for operation.

No standard values are given for rated pressure of
compressed gas supply for interruption.

4.101 Rated short-circuit breaking current (Inss)
4.101.1 General

The rated short-circuit breaking current (Ings) is the
highest short-circuit current which the circuit-breaker
shall be capable of breaking under the conditions of
use and behaviour prescribed in this standard in a
circuit having a power-frequency recovery voltage
corresponding to the rated voltage of the
circuit-breaker and having a transient recovery voltage
equal to the rated value specified in 4.102.

Short-line fault interruption is not a requirement for
circuit-breakers to this standard. Such a requirement
shall be deemed to be special and subject to
agreement between purchaser and supplier.

The rated short-circuit breaking current is
characterized by two values:

— the r.m.s. value of its a.c. component, termed
“rated short-circuit current” for shortness; and

—the percentage d.c. component.

NOTE 1 If the d.c. component does not exceed 20 %, the rated
short-circuit breaking current is characterized only by the r.m.s.
value of its a.c. component.
For determination of the a.c. and d.c. components, see
Figure 8 of HD 348 S6:1995 (page 98 of IEC 56:1987).

The circuit-breaker shall be capable of breaking any
short-circuit current up to its rated short-circuit
breaking current containing any a.c. component up to
the rated value and associated with it any

percentage d.c. component up to that specified, under
the conditions mentioned above.

Full document details: BS EN 50152-1:1999

The following applies to a standard circuit-breaker.

a) At voltages below the rated voltage, it will be
capable of breaking its rated short-circuit breaking
current.

NOTE 2 For circuit-breakers having proved rated short-circuit
breaking currents Iygs at two different rated voltages Uy,
intermediate characteristics may be assigned from the straight
line drawn between the two proved rating points on a plot of
log U versus log I. In case of doubt, tests should be carried out
to check the validity of the interpolation.

b) At voltages above the rated voltage, no
short-circuit breaking current is guaranteed except
to the extent provided for in 4.106.

4.101.2 A.C. component of the rated short-circuit
breaking current

The r.m.s. value of the a.c. component of the rated
short-circuit breaking current shall be selected from
the values shown in Table X.

NOTE The values in Table X are selected from the R 10 series,
and, if required, higher values than those shown should also be
selected from this series.

4.101.3 D.C. component of the rated short-circuit
breaking current

The value of the percentage d.c. component shall be
determined as follows.

a) For a circuit-breaker which can be tripped by a
short-circuit current without the aid of any form of
auxiliary power, the percentage d.c. component shall
correspond to a time interval t equal to the
minimum opening time of the circuit-breaker.

b) For a circuit-breaker which can be tripped solely
by a form of auxiliary power, the percentage d.c.
component shall correspond to a time interval ©
equal to the minimum opening time of the
circuit-breaker plus one-half cycle of rated frequency.

The minimum opening time mentioned above is the
shortest opening time of the circuit-breaker obtainable
under any service conditions whether in a breaking
operation or a make-break operating cycle.

The percentage value of the d.c. component is
dependent on the time interval T and standard values
are given in Figure 9 of HD 348 S6 (page 99 of

IEC 56:1987).

4.102 Rated transient recovery voltage for terminal
JSaults

The rated transient recovery voltage (TRV) for terminal
faults, relating to the rated short-circuit breaking
current in accordance with 4.101, is the reference
voltage which constitutes the limit of the prospective
transient recovery voltage of circuits which the
circuit-breaker shall be capable of breaking in the
event of a short-circuit at its terminals.
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4.102.1 Representation of transient recovery voltage
waves

The wave form of transient recovery voltages varies
according to the arrangement of actual circuits.

NOTE 1 The transient recovery voltage approximates to a
damped single frequency oscillation. This wave form is adequately
represented by an envelope consisting of two line-segments
defined by means of two parametersz).

The influence of local capacitance on the source side
of the circuit-breaker produces a slower rate of rise of
the voltage during the first few microseconds of the
TRV. This is taken into account by introducing a time
delay.

It appears that every part of the TRV wave may
influence the interrupting capability of a
circuit-breaker. The very beginning of the TRV may be
of importance for some types of circuit-breakers.
NOTE 2 This part of TRV, called initial TRV (ITRV), is caused by
the initial oscillations of small amplitude due to reflections from
the first major discontinuity along the busbar. The ITRV is a
physical phenomenon which is very similar to the short-line fault.
Compared with the short-line fault, the first voltage peak is rather
low, but the time to the first peak is extremely short, that is
within the first microseconds after current zero. Therefore, the
thermal mode of interruption may be influenced.

NOTE 3 Since the ITRV is proportional to the busbar surge
impedance and to current, the ITRV requirement can be neglected
for metal-enclosed switchgear and in most railway applications,
because of the low surge impedance and for all switchgear with a
rated short-circuit breaking current of less than 50 kA.

NOTE 4 If the circuit-breaker has a short-line fault rating
the ITRV requirements are considered to be covered if the
short-line fault tests are carried out using a line without time
delay (see 6.104.5.2).

4.102.2 Representation of rated TRV

The following parameters are used for the
representation of rated TRV.

a) Void.

b) Two-parameter reference line [see Figure 11 of
HD 348 S6:1995 (page 100 of IEC 56:1987)]:

u. = reference voltage (TRV peak value), in
kilovolts;

t3 = time to reach u., in microseconds.
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c) Delay line of TRV (see Figure 11 of
HD 348 S6:1995):

tq = time delay, in microseconds;
u' = reference voltage, in kilovolts;
t' = time to reach u’, in microseconds;

the delay line starts on the time axis at the rated
time delay and runs parallel to the first section of
the reference line of rated TRV and terminates at the
voltage u’ (time-coordinate ¢").
d) Void.

4.102.3 Standard values of rated TRV

Standard values of rated TRV for single-phase
circuit-breakers are given in Table IL.

Where the purchaser has requirements for higher
severities of TRV than those in Table II, these shall be
identified in the purchaser’s specification. With:

Ue= 14 X \2 X Upax2;

1,4 = amplitude factor (see HD 348 S6);

u' = U3,
U= (ty/3) + g
tq = 0,156 X 3.

NOTE 1 The values in Table II are minimum values. The
values of Table II of HD 348 S6:1995 may be adopted with
U (HD 348 S6) = /3 Uyyays and 13 unchanged.

NOTE 2 The TRV figures are for a single-pole circuit-breaker. The
equivalent three-phase circuit-breaker is tested with . and U_/t3
values equal to 1,5 times those shown in Table II. Values for the
time delay ¢4 are to be in accordance with Table IIA of

HD 348 S6:1995.

4.102.4
Void.
4.103 Rated short-circuit making current

The rated short-circuit making current [see Figure 8 of
HD 348 S6:1995 (page 98 of IEC 56:1987)] of a
circuit-breaker is that which corresponds to the rated
voltage, and shall be 2,5 times the rm.s. value of the a.c.
component of its rated short-circuit breaking current
(see 4.10.1).

Table I — Standard values of rated transient recovery voltage representation by two parameters —
Single-pole circuit-breaker

U, Unax2 U. t3 tq u’ t Uty
EN 50163
TRV peak rate of rise
value
kv kv kV ns ws kv s kV/us
15 18 36 108 16 12 52 0,33
25 29 57 132 20 19 64 0,43
2) Methods of drawing TRV envelopes are given in appendix FF. DOCU m entS
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4.104 Rated operating sequence

There are two alternative rated operating sequences as
follows.

a) O-t-CO-t'-CO
Unless otherwise specified:

t = 180 s for circuit-breakers not intended for
rapid auto-reclosing;

~
Il

0,3 s for circuit-breakers intended for rapid
auto-reclosing (dead time);

t' =180s.

NOTE Instead of ¢’ = 180 s, other values: ¢’ = 15 s (for rated
voltages less than or equal to 52 kV) and ¢’ = 60 s are also used
for circuit-breakers intended for rapid auto-reclosing.

b) CO-t''-CO
with:

t'" =15 s, for circuit-breakers not intended for
rapid auto-reclosing;

where:

O represents an opening operation;

CO represents a closing operation followed
immediately (that is, without any intentional
time delay) by an opening operation;

t,t and t'’ are time intervals between successive
operations.

NOTE ¢, t" and t'" should always be expressed in seconds.

If the dead time is adjustable, the limits of adjustment
shall be specified.

4.105

Void.

4.106 Rated out-of-phase breaking current

If required by the purchaser, a single-pole
circuit-breaker may be used in service in the open
position with two different phases across its open
terminals, such as a circuit-breaker used for supplying
an alternative feed in emergency conditions. This test
shall be performed at a rating specified by the
purchaser based on the maximum fault current which
can exist for this condition. This out-of-phase breaking
current cannot exceed 50 % of the rated short-circuit
current with two phases displaced by a maximum

of 120° or 180°. The purchaser shall identify if
out-of-phase breaking current is applicable and which
condition applies.

NOTE The 120° case occurs when voltage is derived from two
different phases of a three-phase system. The 180° case typically

occurs when the neutral is the central point of a single-phase
system (currently indicated as iUrl system).
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The transient recovery voltage shall be as given in
Tables VIA and VIB.

Table IVA — Standard values of rated transient
recovery voltage — Representation by two
parameters — Single pole circuit-breakers

Nominal TRV peak Time Rate of rise
voltage value
Un Uppaxz" Ue l3 Uty
(kV) (kV) (kV) () (kV/ps)
15 18 55 216 0,25
25 29 88 264 0,33
D EN 50163.
with:
Ue  =125X+2 X3 X Upaxz;
1,25 = corrected amplitude factor (see HD 348);
\/§ = factor of maximum phase-displacement;
i3 = 2 X tg (of Table II).

Table VIB — Standard values of prospective
transient recovery voltage for 180° out-of-phase
breaking — Representation by two parameters —
Single-pole circuit-breaker

Nominal TRV peak Time Rate of rise
voltage value
Un UmaxZI) U(t t3 Uc/ ZS
kV kV kv s kV/ps
15 18 64 216 0,30
25 29 102 264 0,39
1) EN 50163.
with:
Ue =125 X2 X 2 X Ugax2;

1,25 = corrected amplitude factor (see HD 348);
2 = factor of phase opposition;
l3 =2 X (g (of Table II).

Where the purchaser has requirements for higher
severities of TRV than those given in Table VIA and
VIB, these shall be identified in the purchaser’s
specification.

4.107 Rated line-charging breaking current

When specified by the purchaser the circuit-breaker
shall be capable of breaking the capacitive current of
the feeder cable or the catenary at a voltage value of
not less than Up,x; (see EN 50163), and with a current
not exceeding 10 A.

Documents

Document Sharing Hub
© BSI 06-1999


http://www.avadocuments.com/doc/bs-en-50152-1-1999
http://www.avadocuments.com/doc/bs-en-50152-1-1999

4.108 Rated cable-charging breaking current

The rated cable-charging breaking current is the
maximum cable-charging current that the
circuit-breaker shall be capable of breaking at its rated
voltage under the conditions of use and behaviour
prescribed in this standard and without exceeding the
appropriate maximum permissible switching
overvoltages specified by the manufacturer. Suggested
values are given in Table IX.

The specification of rated cable-charging breaking
current to a circuit-breaker is not mandatory but is
made on request, and is considered unnecessary for
circuit-breakers of rated voltages equal to or less

than 24 kV. If assigned, it is recommended that the
rated cable-charging breaking current be 50 A for 15 kV
systems and 80 A for 25 kV systems

4.109 Rated single capacitor bank breaking current
The rated single capacitor bank breaking current is the
maximum capacitor current that the circuit-breaker
shall be capable of breaking at its rated voltage under
the conditions of use and behaviour prescribed in this
standard and without exceeding the maximum
permissible switching over-voltages specified by the
manufacturer. Suggested values are given in Table IX|
column B.

NOTE 1 This breaking current refers to the switching of a shunt
capacitor bank where no shunt capacitors are connected to the
source side of the circuit-breaker.

The specification of a rated single capacitor bank
breaking current is not mandatory.

NOTE 2 Values of rated single capacitor bank breaking current
should be selected from the R 10 series and with a current not
exceeding 200 A unless otherwise agreed between purchaser and
supplier.

4.110 Rated back-to-back capacitor bank breaking
current

The rated back-to-back capacitor bank breaking
current is the maximum capacitor current that the
circuit-breaker shall be capable of breaking at its rated
voltage under the conditions of use and behaviour
prescribed in this standard and without exceeding the
maximum permissible switching over-voltages specified
by the manufacturer. Suggested values are given in
Table IX, column B.

The specification of a rated back-to-back capacitor
bank breaking current is not mandatory.

NOTE 1 This breaking current refers to the switching of a shunt
capacitor bank where one or several shunt capacitor banks are
connected to the source side of the circuit-breaker giving an
inrush making current equal to the rated capacitor bank inrush
making current.
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NOTE 2 Values of rated back-to-back capacitor bank breaking
currents should be selected from the R 10 series and with a
current not exceeding 200 A unless otherwise agreed between
purchaser and supplier.

NOTE 3 Similar conditions could apply for switching of cables.
4.111 Rated capacitor bank inrush making current
The rated capacitor bank inrush making current is the
peak value of the current that the circuit-breaker shall
be capable of making at its rated voltage and with a
frequency of the inrush current appropriate to the
service conditions.

The specification of a rated capacitor bank inrush
making current is mandatory for circuit-breakers that
have a rated back-to-back capacitor bank breaking
current.

NOTE 1 Values of rated capacitor bank inrush making currents
should be selected from the R 10 series and with a rated current
not exceeding 200 A unless otherwise agreed between purchaser
and supplier.

NOTE 2 In service, the frequency of the inrush current is
normally in the range 2-5 kHz.

NOTE 3 The circuit-breaker is considered to be suitable for any
frequency of the inrush current lower than that for which it has
been tested.

NOTE 4 The values shown in Table IX apply only to the test
conditions of 6.111. Other over-voltages such as, for instance,
those appearing when reclosing a line with trapped charges and
when breaking a small inductive current as well as phase-to-phase
over-voltages, are not covered by this table.

NOTE 5 The values shown in Table IX cannot always guarantee
that phase-to-phase flashovers will not occur.

NOTE 6 The values of column A of Table IX apply to
circuit-breakers for general use intended for switching unloaded
lines and cables of the types most generally used in power
systems.

The values of column B of Table IX apply to
circuit-breakers for special use intended for switching
capacitor banks or no-load lines and cables in supply
systems where there are special insulation
co-ordination problems such as, for instance, limitation
of energy absorption by surge diverters, spark-over of
spark-gaps, etc.
4.112 Rated small inductive breaking current
Under consideration.
4.113 Rated time quantities
Rated values may be assigned to the following time
quantities:

— opening time;

— break-time;

— closing time;

— open-close time;

— reclosing time;

— close-open time.

Table IX — Suggested values of maximum permissible switching over-voltage to earth

Un Unm Unax2 Ui Unax earth
A B
KV KV kV 1% kv pu’ KV pu’
15 24 18 170 97 3,8 64 2,5
25 36 29 250 144 3,5 103 2,5
* Peak value.
S Uz * V2 Documents
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