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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
FIXED INSTALLATIONS -
PARTICULAR REQUIREMENTS FOR AC SWITCHGEAR -

Part 1: Single-phase circuit-breakers with U, above 1 kV

FOREWORD

this end and in addltlon to other activities, IEC publishes International Stan
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO)A

Publications is accurate, IEC cannot be
misinterpretation by any end user.

the latter.

5) IEC provides no n arkl g proce
equipment decla j
6) All users should ehsfrg

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 62505-1 has been prepared IEC technical committee 9: Electrical
equipment and systems for railways. This standard is based on EN 50152-1.

The text of this standard is based on the following documents:

FDIS Report on voting
9/1219/FDIS 9/1232/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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Document Sharing Hub

Full document details: IEC 62505-12009


http://www.avadocuments.com/doc/iec-62505-1-2009
http://www.avadocuments.com/doc/iec-62505-1-2009

62505-1 © IEC:2009 -7-

A list of all parts of IEC 62505 series, under the general title Railway applications — Fixed
installations — Particular requirements for a.c. switchgear, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

@6@
S
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INTRODUCTION

The IEC Standard series 62505 is divided as follows.

Part 1: Single-phase circuit-breakers with U, above 1 kV.
Part 2: Single-phase disconnectors, earthing switches and switches with U, above 1 kV.

Part 3-1: Measurement, control and protection devices for specific use in a.c. traction
systems — Application guide

Part 3-2: Measurement, control and protection devices for specific use in a.c. traction
systems — Single-phase current transformers

Part 3-3: Measurement, control and protection devices for specific in a.c. traction

systems — Single-phase inductive voltage transformers

IEC 62505-1 is to be used in conjunction with IEC 62271-100 (2008)/

The essential requirements of IEC 62271-100 have been tK i i ternational

Where a particular clause of IEC 62271-100 is not mendioned ' referred as "not

applicable" in this Standard, that clause applies as faras_re wable. Where this Standard
states "addition" or "replacement", the relevant text of IEC B62271-N0 is to be adapted
accordingly.

The numbering of clauses in the § i ged in this Standard. The
numbering in square brackets refers to ! ) in [EC 62271.

NOTE 1 Where terms defined in IEC 62271-10 i : it ons of the same terms as given in IEC 60050-

811:1991 or of the other railway
IEC 62271-100 are to be used.

NOTE 2 The suffix N which\appea ardNor rateg

9,

values is not present in IEC 62271-100.

Documents
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RAILWAY APPLICATIONS -
FIXED INSTALLATIONS -
PARTICULAR REQUIREMENTS FOR AC SWITCHGEAR -

Part 1: Single-phase circuit-breakers with U, above 1 kV

1 Scope

This part of IEC 62505 is applicable to single-phase a.c. one-pole circujt-breakers designed

second pole supplylng the connection to the feeder cab
track and which is used to boost the track voltage a

auxiliary equipment.

This Standard does not address
mechanism.

with dependent manual operating

IEC 62271-1:2007, High-voltage switchgear and controlgear — Part 1: Common specifications

IEC 62271-100:2008, High-voltage switchgear and controlgear — Part 100: Alternating-current
circuit-breakers

IEC 62271-102:2003, High-voltage switchgear and controlgear — Part 102: Alternating-current
disconnectors and earthing switches

IEC 62497-1, Railway applications — Insulation co-ordination — Part 1: Basic requirements —
Clearances and creepage distances for all electrical and electronic equipment

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62271-1 and
IEC 62271-100, and the following apply: Documents
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3.1

single-pole circuit-breaker

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.

3.2

two-pole circuit-breaker

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 wh stablishment and
the seperation of the two paths are simultaneous.

NOTE 2 The construction arrangement of this device is in principle identical
circuit-breaker.

3.3
index of definitions

same as in 3.8 of IEC 62271-100, but amended according finkions above

4 Service conditions

The equipment covered by this Standard s
subject to vibrations from passing traiks,

all be

airberneNror dust contamination from train brakes
tib ) requirements.
For special service co i € y€¢ made between purchaser and supplier.

5 Rating :

5.1 General
A circuit-bres ocrec ndition of maintenance and adjustment shall be able to

withstangd at occur in service provided that these do not exceed its rated
character

The characteristics_o6f a circuit-breaker, including its operating devices and auxiliary
equipment, that shall be used to determine the rating are the following:

Rated characteristics to be given for all circuit-breakers:

D

rated voltage;

O

rated insulation level,

Q O

)

)

) rated frequency;

) rated normal current;
)

rated short-time withstand current;

- O

) rated peak withstand current;

g) 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 <ircuits; Documents
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j) rated pressures of compressed gas supply for operation and for interruption, if applicable;
k) rated gas pressure for sealed gas pressure devices;

I) rated short-circuit breaking current;

m) rated transient recovery voltage for terminal faults;

n) rated short-circuit making current;

o) rated operating sequence.
5.2 Rated voltage (Uy,)

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
Umnaxt @s defined in IEC 60850).

NOTE This standard makes reference to the values Umax1 and Umax2 taken frg 8§0. These\values are
used to express the values of Upyg, Which are expected to be equal or highe «1- Lhe Pnsulation
characteristics are also expected to be suitable to allow, when required in Clauyse 5 9 latise 7,\the highest non-
permanent voltage Upgx2-

5.3 Nominal voltage (U,))

The nominal voltage U,, shall be one of the voltages li i . C 60850.

d impulse withstand voltage Uy; and
given in Table 1, taken from the

Documents
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Table 1 — Nominal voltages (U,,), rated impulse voltages (Uy;) and short-duration
power-frequency (AC) test levels U, for circuits connected to the contact line

Un UNm Ua ov UNi Ua
(1,2/50 ps)
KV KV KV KV KV
IEC 60850 IEC 62497-1 (IEC 62271-1) IEC 62497-1
15 17,25 (24,0) 3 95 38 or 50 b
4 125 50
(36,0) 3 145 70
4 170 70 or 95 b
20 24 N/A 3
4 /I\QC Q 50
25 27,5 ¢ N/A 3 17 N JHor95P
4 {\g\g\& 95
(52,0) 3 x 0¢ 95

30 N/A 3 \)
f\<4 A 200 70
See Note 3 52,0 (72/5) N A (U 250 95
< <4 K 300 140

NOTE 1 The choice of the different values ¢f Uy, give
voltages (such as U , of IEC 60850) actuall

max

NOTE 3 Take care that i
device terminals inAra
Uym = 52 kV for Uy )

a8 The values in br giveNthe rated voltgges according to Table 1a of IEC 62271-1 having the nearest equivalence
in test withstand\voltages witi\the test values for single-phase voltages given in this Table.

NI

5.5 Rated frequ y [4.3]
Subclause 4.3 of IEC 62271-1 is applicable.

5.6 Rated normal current and temperature rise [4.4]

Subclauses 4.4.1 and 4.4.2 of IEC 62271-1 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; 1 250 A; 1 600 A; 2 000 A; 2 500 A; 4 000 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.

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 r.m.s. value of the curre%&hments
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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 IEC 62271-1.

Current transformers shall comply with IEC 60044-1.

5.7 Rated short-time withstand current [4.5]

Subclause 4.5 of IEC 62271-1 is applicable with the following addition:

The rated short-time withstand current is equal to the rated short-circuit breaking current
(see 5.13).

5.8 Rated peak withstand current [4.6]

Subclause 4.6 of IEC 62271-1 is applicable with the following additig

The rated peak withstand current is equal to the rated short-cirg see 5.16).

5.9 Rated duration of short-circuit [4.7]

Subclause 4.7 of IEC 62271-1 is applicable with the §6llo

A rated duration of a short-circuit need aSSi , ircuitsbreaker fitted with a direct
over-current release provided that, ¢ ¢ i it the prospective breaking
current of which is equal to its rated shuogt-circui k|n current, the circuit-breaker shall be
capable of carrying the resulting curren e required by the circuit-breaker with
the over-current release set for the m t| g and maximum time deIay if adjustable,
when operating in accordance with its i

5.10 Rated supply vo [4.8]

Subclause 4.8 of

5.11

Subclause 4.10 of IEC 62271-1 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.

The rated pressures of compressed gas shall be given by the manufacturer of the circuit-
breaker.

5.13 Rated short-circuit breaking current (Iygs) [4.101]
5.13.1 General [4.101]

The rated short-circuit breaking current (Iyss) 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 recoveDO\equents
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corresponding to the rated voltage of the circuit-breaker and having a transient recovery
voltage equal to the rated value specified in 5.14.1.

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 gGx{
by the r.m.s. value of its a.c. component.

aracterized only

For determination of the a.c. and d.c. components, see Figure 8

circuit breaking current containing any a.c. component up :
with it any percentage d.c. component up to that spe \thg conditions mentioned
above.

The following applies to a standard circuait-breg

a) At voltages below the rated voltage
breaking current.

NOTE 2 For circuit-breakers havmg proved ated Qrt-citeui gaking currents [ . at two different rated
voltages Uy, intermediate chaypécte g may be assignad fromm_the straight line drawn between the two proved
d

rating points on a plot of log U e ase of doubt, should be carried out to check the validity of the

preaking its rated short-circuit

b) At voltages above| ths i g W short-circuit breaking current is guaranteed
except to the

5.13.2 AC compor

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 t 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 1. Standard
values and special case values are given in Figure 9 of IEC 62271-100.
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5.14 Rated transient recovery voltage for terminal faults [4.102]
5.14.1 General

The rated transient recovery voltage (TRV) for terminal faults, relating to the rated short-
circuit breaking current in accordance with 5.13.1, 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.

5.14.2 Representation of transient recovery voltage waves [4.102.1]

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

Methods of drawing TRV envelopes are given in IEC 62271-100, Annex F.

The influence of local capacitance on the source side of the ci
rate of rise of the voltage during the first few microseco
account by introducing a time delay.

It appears that every part of the TRV wave may [nflue pting capability of a
ircui ‘ j some types of circuit-

be neglected for metal-enclpse in m ilway applications, because of the low surge impedance
{ g.current of less than 50 kA.

NOTE 4 If the circ has a‘short> 'ne aylt rating the ITRV requirements are considered to be covered if
the short-line fault test arres ing 8 without time delay (see 7.10.5.2).

. = reference voltage (TRV peak value), in kV,

t3 = time to reach ug, in ms;
c) delay line of TRV (see Figure 11 of IEC 62271-100):

ty = time delay, in ms,
u' = reference voltage, in kV,
t' = timetoreach u', in ms.

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 t');

d) not applicable.
5.14.4 Standard values of rated TRV [4.102.3]

Standard values of rated TRV for single-phase circuit-breakers are given in Table Z‘Documents
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Where the purchaser has requirements for higher severities of TRV than those in Table 2,
these shall be identified in purchaser's specification.

Table 2 — Standard values of rated transient recovery voltage -
Representation by two parameters — Single pole circuit-breaker

TRV Rate of rise
peak value
U, Unaxt ® | Unax2 ® U. I3 Iy u’ v Uty
kV kV kV kV us us kV us kV/ius
15 17,25 18 36 108 16,0 12 52 0,33
20 24,0 N/A 41 82 12,3 14 0,50
25 27,5 29 57 132 20,0 19 0,43
25 30,0 N/A 62 103 15,5 21 0 Q 60
a8 See IEC 60850.
N/A not applicable. N\s

with:

Ug = 1a4><\/5xUmax2 ; %
1,4 = amplitude factor (see IEC 622

NOTE 1
U(IEC 6227

NOTE 2 The TRV figures gre for a single-pole circuit-breaker. The equivalent three-phase circuit-breaker is tested
with u_ and Uc/t3 values/equal to 1,5 times those shown in Table 2. Values for the time delay t, are to be in
accordance with Table 1a of IEC 62271-100.

5.15 Standard values of initial transient recovery voltage [4.102.4]

Subclause 4.102.4 of IEC 62271-100 is not applicable to single-phase circuit-breakers for
railway applications.

5.16 Rated short-circuit making current [4.103]

The rated short-circuit making current (see Figure 8 of IEC 62271-100) of a circuit-breaker is
that which corresponds to the rated voltage, and shall be 2,5 times the r.m.s. value of the a.c.
component of its rated short-circuit breaking current (see 5.13).

5.17 Rated operating sequence [4.104]

There are two alternative rated operating sequences as follows:
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O-t-CO-t-CO

Unless otherwise specified:

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

NOTE 1 Instead of ' = 180 s, #' = 60 s is also used for circuit-breakers not intended for rapid auto-reclosing.

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

t'= 180 s.

NOTE 2 Instead of #' = 180 s, other values: #' = 15 s (for rated voltages less than or eguga kY) and # =60 s
are also used for circuit-breakers intended for rapid auto-reclosing.

CO-t"-CO

with:

t"= 15 s, for circuit-breakers non intended for rapid au

where:

(0] represents an opening opé

CO mediately (that is, without any

t, t"and t" are time-interva

NOTE 3 ¢, ¢ and ¢" should alwa

efoss its open terminals, such as a circuit-breaker used for
gmergency conditions. This test shall be performed at a rating

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 *
Up, system).

The transient recovery voltage shall be as given in Tables 3 and 4.
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Table 3 — Standard values of prospective transient recovery voltage for 120° out-of-
phase breaking—Representation by two parameters — Single pole circuit-breaker

Nominal TRV Time Rate of rise
voltage peak value
U, Upaxt* Unaxz2 * U, 4 Uty
kV kV kV kV us kV/us
15 17,25 18 55 216 0,25
20 24,0 N/A 61 164 0,37
25 27,5 29 88 264 0,33
25 30,0 N/A 92 206 /7 0,45
a See |[EC 60850.
N/A  not applicable. /\Q x
with:

U, :1,25x\/2_><\/3_><UmaX2 ;

transient recovery voltage for 180° out-of-
two parameters — Single pole circuit-breaker

Table 4 - St
phase breaki </1\

Nominal TRV Time Rate of rise
voltage peak value
Un ma : Umax2 Uc t3 Uc/t3
k\<\ \ kv kv kv us KV/us
15 N \1725” 18 64 216 0,30
20 ,0 N/A 70 164 0,43
25 27,5 29 102 264 0,39
25 30,0 N/A 106 206 0,51
a  See IEC 60850.
N/A not applicable.
with:
Ue =125 x/2 X2%XU paxa
1,25 = corrected amplitude factor (see IEC 62271-100);
2 = factor of phase opposition;
Documents
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t, =2xt,; (of Table 2).

Where the purchaser has requirements for higher severities of TRV than those given in
Tables 3 and 4, these shall be identified in the purchaser's specification.

5.19 Rated line-charging breaking current [4.107.1]

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 U,

max1
(see IEC 60850), and with a current not exceeding 10 A.
5.20 Rated cable-charging breaking current [4.107.2]
The rated cable-charging breaking current is the maximum cable reni\that the
circuit-breaker shall be capable of breaking at its rated voltage und
and behaviour prescribed in this Standard and without exceed aximum
permissible switching overvoltages specified by the manufat
given in Table 5.
The specification of rated cable-charging breakirg C sircuit-breaker is not
mandatory but is made on request, and is considere( or circuit-breakers of
rated voltages equal to or less than . Sk N ommended that the rated

cable-charging breaking current be 5Q ¢ Y 80 A for 25 kV systems.

5.21 Rated single capacitor bank brea

switching overvoltage

columns B.
NOTE 1 This breakin; entre o thexswitching of a shunt capacitor bank where no shunt capacitors are
connected to the sourcg, 5i € breakef.

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 overvoltages specified by the manufacturer. Suggested values are given in Table 5,
columns 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.

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 the switching of cables.
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5.23 Rated capacitor bank inrush making current [4.107.5]
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.

Table 5 — Suggested values of maximum permissible switching overvoltage to earth

U U

n Nm

U U

max2 Ni Umax.earth

KV KV KV KV kv a p.u.b /\<kv\‘a N \\u b

15 24 18 170 97 3,8 2,
25 36 29 250 144 3,5/\ 183 5
2  Peak value. \
b UmaxZ X\/E :

NOTE 1

Values of rated capaC|tor bank inru

o-load lines and cables in supply systems where there are
ation problems such as, for instance, limitation of energy absorption
er of spark-gaps, etc.

5.24 Rated time quantities [4.109]
5.24.1 General
Rated values may be assigned to the following time quantities:

— opening time;

— break time;

— closing time;

— open-close time;
— reclosing time;
— close-open time.

Rated time quantities are based on:
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— rated values for supply voltages of closing and opening devices and auxiliary circuits

(see 5.10);

— rated value for supply frequency of closing and opening devices and auxiliary circuits (see
5.11);

— rated values for pressures of compressed gas supply for operation and for interruption
(see 5.12);

— rated value for pressure of hydraulic supply for operation;

— an ambient air temperature of 20 °C + 5 °C. If tests are carried out at other ambient
temperatures, agreement between manufacturer and user may be necessary for the
interpretation of the results.

a.to the variation of

NOTE Usually it is not practical to assign a rated value of make time or of make-break tiry
the pre-arcing time.

5.24.2 Rated break time [4.109.1]

NOTE 1 According to 7.8.3 the basic short-circuit test-dutigs skiodld be\carried out at minimum voltage or
pressure of the operating devices. In order to verify the rate ak/ time duxing thése test-duties the recorded
" upply voltage and pressure as

maximum break time should be amended to t accoup
follows:

ty2t,—(t, —13);

where:

f, is the rated break ftiwe;

ty isthe maxm%}re g test-duties T30, T60 and T100s
t, is the openi ' oad with auxiliary supply voltage and pressures of

compressed ) as/used’during test-duties T30, T60 and T100s;

If the break

test-duty whi g longest break time may be repeated with auxiliary supply

pressure of pneumatic or hydraulic supply at their rated values and

NOTE 2 The break time“during a make-break operation of test-duty T100s should not exceed the rated break time
by more than 0,5 cycle.

5.25 Co-ordination of rated values

Co-ordinated values of rated voltages (5.2), short-circuit breaking currents (5.13) and rated
normal currents (5.6) are given in Table 6, which is to be used as a guide for preferred
values.
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Table 6 — Co-ordination table of rated values for circuit-breakers

Basic voltages Rated short circuit Rated normal current
breaking current
Un UNm v 1 I,
sC
Y kV Y KA A
15D 17,50 | (24) 8 400 | 630 1250
12,5 630 1250
16 630 1250 | 1600
20 1250 | 1600
25 1250 | 1600 | 2000 | 2500
31,5 1250 | 1600 | 2000
40 1600 | 2000 | 2500 | 4000
50 1ﬁ00\ 2000 | 2500 | 4000
15 24,0 (36) 8 630
12,5 630 125
16 630 1250 2 500
or 20 1250 >2 500
25 5 2 500
31,5 12 2500 | 4 000
25D) | 27,59 | Nn/A 40 1250 2500 | 4000
50 <\ 2500 | 4000
20 24 N/A 12,5 600 1\}00
20 6 00
25 600 12 2 000 | 3000
40 200 2000 | 3000
50 G 1200 4000
63 (\ 2 000 | 3000 | 4000
25 30 N/A 12,5 6 \/ 1200
16 600 1200
25 0 1200 2 000
31,5 1200 2000 | 3000
4(0/\ TN 1200 2 000 | 3000
25 360 | (52) 8 . N\ )\/ 800 | 1250
12,5 \_/ 1250
2 1250 | 1600 | 2000 | 2500
52,0 |{725) P12,5 V4 800 | 1250
6 800 1250
1250 | 1600 | 2000 | 2500
3NS 1250 | 1600 | 2000 | 2500
50 1600 2500 | 4000
a The valyés ive Mhe rated voltages according to Table 1a of IEC 62271-1 having the nearest
equivalence in t witRstand voltages with the test values for single-phase equipment given in this Table.
b Thése v railway applications only and are not of wide industrial use.
N/A  not appticabl

6 Design and construction [5]

6.1

Requirements for liquids in circuit-breakers [5.1]

Subclause 5.1 of IEC 62271-1 is applicable.

6.2

Requirements for gases in circuit-breakers [5.

Subclause 5.2 of IEC 62271-1 is applicable.

6.3

Earthing of circuit-breakers [5.3]

Subclause 5.3 of IEC 62271-1 is applicable.
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6.4 Auxiliary equipment [5.4]

Auxiliary equipment is used in the control and auxiliary circuits of circuits-breakers.

Subclause 5.4 of IEC 62271-1 is applicable with the following additions:
— Connections shall withstand the stresses imposed by the circuit-breaker, especially those
due to mechanical forces during operations.

— In the case of outdoor circuit-breakers all auxiliary equipment including the wiring shall be
adequately protected against dust, rain and humidity.

— Where auxiliary switches are used as position indicators, they shall indicate the end
position of the circuit-breaker at rest, open or closed.

specified for supply voltages of auxiliary and control circuits,
media, and be able to switch the loads which are state
manufacturer.

stored energy closing shall also be capable of opening
p operation with the short-circuit making current.

[5.8]

Subclause 5.8 of IEC 62271-1 is applicable with the following additions:

6.7.2 Over-current release [5.8.101]
6.7.2.1 Operating current  [5.8.101.1]

An over-current release shall be marked with its rated normal current and its current setting
range.

Within the current setting range, the over-current release shall always operate at currents of
110 % and above of the current setting, and shall never operate at currents of 90 % and
below of this current setting.
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6.7.2.2 Operating time [5.8.101.2]

For an inverse time delay over-current release, the operating time shall be measured from the
instant at which the over-current is established until the instant at which the release actuates
the tripping mechanism of the circuit-breaker.

The manufacturer shall provide tables or curves, each with the applicable tolerances, showing
the operating time as a function of current, between twice and six times the operating current.
These tables or curves shall be provided for the extreme current settings together with the
extreme settings of time delay.

6.7.2.3 Resetting current [5.8.101.3]

If the current in the main circuit falls below a certain value, before the time delay of the over-
current release has expired, the release shall not complete its operafiQn and shallxeset to its
initial position.

The relevant information shall be given by the manufacturer.

6.7.3 Multiple releases [5.8.102]

If a circuit-breaker is fitted with multiple releases
release shall not disturb the function in the others

device, and can also be
within, the appropriate N

6.9 Namepla 5.9
Subclause 5.10 of IE

Releases shall bear the appropriate data.
In addition, it is desirable that the year of manufacture of the circuit-breaker is recognizable.
The nameplate shall be visible in the position of normal service and installation.

6.10 Requirements for simultaneity of poles [5.101]

Subclause 5.101 of IEC 62271-100 is not applicable to single-phase circuit-breakers for
railway applications.

6.11 General requirement for operation [5.102]

A circuit-breaker including its operating devices shall be capable of completing its rated
operating sequence (5.17) in accordance with the relevant provisions of 6.5 to 6.8 and 6.12.
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This requirement is not applicable to auxiliary manual operating devices; where provided,
these shall be used only for maintenance and for emergency operation on a dead circuit.

6.12 Pressure limits of compressed gas for interruption in gas blast circuit-breakers
[5.103]

The manufacturer shall state the maximum and minimum pressures of the compressed gas
interruption at which the circuit-breaker is capable of performing according to its ratings and
at which the appropriate low and high-pressure interlocking devices shall be set (see 6.8).

For double-pressure gas-blast circuit-breakers, the manufacturer may specify pressure limits
at which the circuit-breaker is capable of each of the following performances:

a) breaking its rated short-circuit breaking current, i.e. an "O" operation;

b) making its rated short-circuit making current immediately follows kreaking\its rated
short-circuit breaking current, i.e. a "CO" operating cycle;

c) for circuit-breakers intended for rapid auto-reclosing; bre 3 i hort-circuit
breaking current followed after a time interval t of the rg
making their rated short-circuit making current immed
their rated short-circuit breaking current, i.e. an "O - (ati egquence.

The circuit-breakers shall be provided with en 3 g fficient capacity for

satisfactory performance of the appropriate
pressures stated.

operating normally. W
operation of the@n ;
6.13 Vent outlet

Vent outlets gkcirsuitbre be so situated that a discharge of oil or gas or both will
not cause electri hreakdo and is directed away from any location where persons may be

present
The constructi |l b€ such that gas cannot collect at any point where ignition can be
caused, during © er operation, by sparks arising from normal operation of the circuit-

breaker or its auxiliary equipment.

6.14 Safety overpressure device

When specified by the purchaser, the circuit-breaker shall be equipped with a device allowing
the release of accidental overpressures without breakages in the enclosure.

7 Type tests [6]

71 General

Clause 6 of IEC 62271-1 is applicable with the following additions:

The type tests also include:
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— mechanical and environmental tests, including mechanical operation test at ambient air
temperature, low and high temperature tests, humidity test, test to prove operation under
severe ice conditions and static terminal load test (see 7.7);

— short-circuit making and breaking tests and out-of-phase tests, if applicable (see 7.8 to
7.14 as applicable);

— capacitive current switching tests, including line-charging, cable-charging, single capacitor
bank and back-to-back capacitor bank tests (see 7.15);

— magnetizing and small inductive current switching tests (see 7.16).

NOTE It is to be noted that the circuit-breakers covered by this document do not exceed an UNm of 72,5 kV and
are mainly single-pole circuit-breakers operating at one of the phase voltages. However some circuit-breakers may
have line voltage across the open terminals. Two-pole circuit-breakers are often installed either in series on a
single-phase circuit, or in phases displaced by 180° or on two different phases of a thrge-phase system. In the
latter two cases, however, the two poles of the circuit-breaker are seldom required to.gperate simultaneously in
making or breaking the circuit.

In principle, the individual type tests shall be made on a circuit-b i A ang clean
condition, and the various type tests may be made at different tjme i ntldcations.

ests Ras already been
accepted, the responsibility of the manufacturer is limifed by<the>spetified yalues and not by

Details relating to records and report g te ing,. breaking and short time

7.2 Dielectric tests [6.2]

7.21 Ambient air condjtions duri

7.2.2 Wet tes{zr>o :
Subclause 6.2.2 o

Subclause 6.2.5 of IEC 62271-1 is applicable.

7.2.5 Test voltages [6.2.6]

Subclause 6.2.6 of IEC 62271-1 is applicable.

7.2.6 Lightning and switching impulse voltage tests [6.2.7.2, 6.2.7.3]

Subclauses 6.2.7.2 and 6.2.7.3 of IEC 62271-1 are applicable with the following addition.
Lightning impulse voltage tests

When the rated lightning impulse withstand voltages are chosen according to 5.4, a higher
test voltage when testing the insulation across the open breaker may be required.

In these cases: Documents
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— the test voltage shall be subject to agreement between manufacturer and user.
Requirements of IEC 62497-1 in respect to isolating voltages shall be taken into
consideration;

— the first test series consists of the application, to each terminal, of 15 consecutive
impulses at the peak value of the agreed voltage level, the opposite terminal being
earthed. The other terminals (if any), the terminal to which the voltage is applied and the
base, may be insulated in such a way as to prevent disruptive discharges to earth;

— the second test series consists of the application, to each terminal in turn, of 15
consecutive impulses at the rated withstand voltage Uy;. The other terminals and the base
shall be earthed.

7.2.7 Power-frequency voltage tests [6.2.7.1]

Subclause 6.2.7.1 of IEC 62271-1 is applicable with the following additi

The test voltage values shall be in accordance with Table 1 and IEC\624

NOTE In the case of dead tank circuit-breakers, when the bushings have been prewvigdsly tested according to the
relevant EN/HD or IEC Standard, tests under wet conditions

7.2.8 Artificial pollution tests

7.2.9 Partial

Subclause 6.2.9 g

evidence shall be_produced by the manufacturer showing that those components have passed
the partial dischargetests as laid down in the relevant EN or IEC Standard.

7.2.10 Tests on auxiliary and control circuits [6.2.10]

Subclause 6.2.10 of IEC 62271-1 is applicable.

7.3 Radio interference voltage (r.i.v.) tests [6.3]

Radio interference voltage tests shall be performed by agreement between manufacturer and
purchaser.

Subclause 6.3 of IEC 62271-1 is applicable with the following addition:

Tests shall be performed on one pole of the circuit-breaker in both closed and open position.
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7.4 Temperature-rise tests [6.5]
7.41 Conditions of the circuit-breaker to be tested [6.5.1]

Subclause 6.5.1 of IEC 62271-1 is applicable.

7.4.2 Arrangement of the equipment [6.5.2]

Subclause 6.5.2 of IEC 62271-1 is applicable with the following additions:

For a circuit-breaker not fitted with series connected accessories, the test shall be made with
the rated normal current of the circuit-breaker.

For a circuit-breaker fitted with series connected accessories having a
currents, the following tests shall be made:

nge ofxated normal

a) a test of circuit-breaker fitted with the series connected acc
current equal to that of the circuit-breaker, and made at t
circuit-breaker;

7.4.4 Ambient air tg

Subclause 6.5.4@

7.4.5 Temperatwd

Subclause 6.5.5 of

7.4.6 emperature-rise tests [6.5.6]

Subclause ™6 62271-1 is applicable.

7.5 Measurement/of the resistance of the main circuit [6.4.1]

Subclause 6.4.1 of IEC 62271-1 is applicable.

7.6 Short-time withstand current and peak withstand current tests [6.6]

Subclause 6.6 of IEC 62271-1 is applicable.

7.6.1 Arrangement of the circuit-breaker and of the test circuit [6.6.1]

Subclause 6.6.1 of IEC 62271-1 is applicable with the following addition:

If the circuit-breaker is fitted with direct over-current releases, these shall be arranged for test
with the coil of the minimum operating current set to operate at the maximum current and
maximum time delay; the coil shall be connected to the source side of the test circuit. If the
circuit-breaker can be used without direct over-current releases, it shall also be tested without

them. Documents
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7.6.2 Test current and duration [6.6.2]

Subclause 6.6.2 of IEC 62271-1 is applicable with the following addition:

For circuit-breakers fitted with direct over-current releases, the rated operating sequence
confined to opening operations only shall be performed. Where the test is made at rated
voltage, then the prospective current value shall be used.

7.6.3 Behaviour of circuit-breaker during test [6.6.3]
Subclause 6.6.3 of IEC 62271-1 is applicable.

7.6.4 Conditions of circuit-breaker after test[6.6.4]

Subclause 6.6.4 of IEC 62271-1 is applicable with the following additio®

The condition of circuit-breakers fitted with direct over-curren
7.8.9.

7.7 Mechanical and environmental tests [6.101]
7.71 Miscellaneous provisions for mechanica

7711 Component tests [6.1011.

as type tests. The manufacturer sho
testing.

Components are separat
the complete circuit-bréa

When compone
the component ¢

component when the

provided that the™p
tests shgh he \deriyed

Parts of auxiliary~and control equipment which have been manufactured in accordance with
relevant standards shall comply with these standards. The proper function of such parts in
connection with the function of the other parts of the circuit-breaker shall be verified.

7.71.2 Characteristics and settings of the circuit-breaker to be recorded before and
after the tests [6.101.1.3]

Before and after the tests the following operating characteristics or setting shall be recorded
or evaluated if applicable:

a) closing time;

b) opening time;

c) time spread between units of one pole;

d) not applicable;

e) recharging time of the operating device;

f) consumption of the control circuit; Documents
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g) consumption of the tripping device, possible recording of the current of releases;
h) duration of opening and closing command impulse;

i) tightness;

j) gas densities or pressures;

k) resistance of the main circuit;

I) other important characteristics or settings as specified by the manufacturer.

And, if the design of the circuit-breaker permits, such measurements as:

m) time-travel chart;
n) closing speed;
0) opening speed.

The above operating characteristics shall be recorded at:

— rated supply voltage and rated operating pressure;
— maximum supply voltage and maximum operating pres
— minimum supply voltage and minimum operating pre

— minimum supply voltage and maximum operating/preg

During and after the tests, the circuit-b
operating normally, carrying its rated

— during the tests, t

command;
— during and a@w

affects the ope
replacement part;

ation of the circuit-breaker or prevents the proper fitting of any

— after the tests the insulating properties of the circuit-breaker in the open position shall be
in essentially the same condition as before the tests. Visual inspection of the circuit-
breaker after the tests is usually sufficient for verification of the insulating properties. In
case of doubt, the conditions checking test according to 6.2.11 of IEC 62271-1 is deemed
sufficient to prove the insulating properties. For circuit-breakers with sealed-for-life
interrupters the condition check is mandatory.

7.71.4 Condition of auxiliary and control equipment during and after the tests
[6.101.1.5]

During and after the tests, the following conditions for the auxiliary and control equipment
shall be fulfilled:
— during the tests, care should be taken to prevent undue heating;

— during the tests, a set of contacts (both make and break auxiliary contact
arranged to switch the current of the circuits to be controlled (see 6.4); aa@uments
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— during and after the tests, the auxiliary and control equipment shall fulfil its functions;

— during and after the tests, capability of the auxiliary circuits of the auxiliary switches and
of the control equipment shall not be impaired. In case of doubt, the tests according to
6.2.10 of IEC 62271-1 shall be performed;

— during and after the tests, the contact resistance of the auxiliary switches shall not be
affected adversely. The temperature rise when carrying the rated current shall not exceed
the specified values (see Table 3 of IEC 62271-1).

7.7.2 Mechanical operation test at ambient air temperature [6.101.2]
7.7.21 General [6.101.2.1]

ure of the test
t. Auxiliary

The mechanical operation test shall be made at the ambient air tem
location. The ambient air temperature should be recorded in the
equipment forming part of the operating devices shall be included.

The mechanical operation test consists of 5 000 operating cycles

Except for circuit-breakers fitted with over-current releasg be made without

voltage on or current in the main circuit.

For circuit-breakers fitted with over-current releases, (@pproxis
cycles shall be performed with the openjng devide energi ey the

y A0 % of the operating
current in the main circuit.

these tests, the current through over
voltage source.

During the test, lubrication is allowed e W{{H the manufacturer's instructions, but
no mechanical adjustmen{ or @ 3 is allowed.

7.7.2.2 Conditiofh of eaker before the test [6.101.2.2]

I be mounted on its own support and its operating
mechanism 1 the specified manner. It shall be tested according to its type

as follows;

A two-pole ©i
on a common

actuated by a single operating device and/or with all poles mounted
all be tested as a complete unit.

A two-pole circuit-breaker in which each pole is actuated by a separate operating device may
be tested regarding each pole as a separate circuit-breaker in respect of:

— closing speed;

— opening speed;

— power and strength of closing and opening mechanism;
— rigidity of structure.

7.7.2.3 Description of test [6.101.2.3]

The circuit-breaker shall be tested in accordance with Table 7.
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Table 7 — Mechanical operation test at ambient temperature

Number of operating sequences
Operating sequence Control voltage and for circuit-breakers
operating pressure
autoreclosing non-autoreclosing

minimum 1250 1250
C-1,-0-1¢, rated 1 250 1250
maximum 1250 1250

0-1-CO-¢,-C-1, rated 625 -
CO -1, rated - 1250

where:

O is the opening;

C is the closing;

Cco is a closing operation followed immediately (i.e. Wi
opening operation;

ty is the time between two operations which i
and/or to prevent undue heating of parts, of the/cikcui
according the type of operatiop

t = 0,3 s for circuit-breaker

specified.
7.7.3 Low and high temperature te
7.7.31 General [6.10

e made only upon agreement between
eed not be performed in succession, and the

The low and high

manufacturer and~purchaser.
order in which €

temperature test is’re

following alternatives provided that the circuit-breaker in its testing

arrangement | N\ a more favourable condition than normal condition for mechanical

operation (see 7.7.2

a) reduced length of phase-to-earth insulation;
b) reduced pole spacing;
c) reduced number of modules.

If heat sources are required they shall be in operation.

Liquid or gas supplies for circuit-breaker operation are to be at the test air temperature unless
the circuit-breaker design requires a heat source for these supplies.

No maintenance, replacement of parts, lubrication or readjustment of the circuit-breaker is
permissible during the tests.

NOTE In order to determine the material temperature characteristics, ageing, etc., tests of longer duration than
those specified in the following clauses may be necessary.
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As an alternative approach to the methods in this standard, a manufacturer may establish
compliance with performance requirements for an established circuit-breaker family by
documenting satisfactory circuit-breaker field experience in at least one location with ambient
air temperatures frequently at or above the specified maximum ambient air temperature of
40 °C, and at least one location with satisfactory field experience in specified minimum
ambient air temperature of —25 °C or —40 °C depending on the class of the circuit-breaker
(see Clause 2 of IEC 62271-1).

7.7.3.2 Measurement of ambient air temperature [6.101.3.2]

The ambient air temperature of the test environment shall be measured at half the height of
the circuit-breaker and at a distance of 1 m from the circuit-breaker.

The maximum temperature deviation over the height of the circuit-brea not exceed

5 K.

7.7.3.3 Low temperature test [6.101.3.3]

The diagram of the test sequences and identification of th - ints” of the tests
specified are given in Figure 17a of IEC 62271-100.

If the low temperature test is performed immediatelly after the\higt perature test, the low
temperature test can proceed after completion ofiitem }) /of the K mperature test. In this
case item a) and b) are omitted.

a) The test circuit-breaker shall
instruction.

b) Characteristics and settings of the ci a Rall be recorded in accordance with
i i 0 £5) °C (Tp). The tightness test (if
IEC 62271-1.

c) With the circuit-breaker.in 5 , the air temperature shall be decreased to
the appropri inimu i air temperature (T ), according to the class of the
circuit-brea 4 £ 25 °C, or —40 °C, as appropriate. The circuit-

I epti e

breaker shal

d) During the 24 ith the_eircuit-breaker in the closed position at temperature T, a
tightnes ormed (if applicable). An increased leakage rate is acceptable,

e) After 24 h perature T, the circuit-breaker shall be opened and closed at rated
values of supptyXoltage and operating pressure. The opening time and closing time shall
be recorded to establish low temperature operating characteristics. Contact velocity
should be recorded if feasible.

f) The low temperature behaviour of the circuit-breaker and its alarms and lock-out systems
shall be verified by disconnecting the supply of heating devices for a duration ty. During
this interval, occurrence of the alarm is acceptable but lock-out is not. At the end of the
interval ty, an opening order, at rated values of supply voltage and operating pressure,
shall be given. The circuit-breaker shall then open. The opening time shall be recorded
(and the contact velocity measured, if feasible) to allow assessment of the interrupting
capability. The manufacturer shall state the value of ty up to which the circuit-breaker is
still operable without auxiliary power to the heaters. In the absence of such statement,
this value shall be equal to 2 h.

g) The circuit-breaker shall be left in the open position for 24 h.

h) During the 24 h period with the circuit-breaker in the open position at temperature T, a
tightness test shall be performed (if applicable). An increased leakage rate is acceptable,
provided that it returns to the original value when the circuit-breaker is restﬁegéiﬁbﬁents
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ambient air temperature T, and is thermally stable. The increased temporary leakage rate
shall not exceed three times the specified permissible value Fp (see 6.8 of IEC 62271-1).

i) At the end of 24 h, 50 closing and 50 opening operations shall be made at rated values of
supply voltage and operating pressure with the circuit-breaker at temperature T . At least
a 3 min interval shall be allowed for each cycle or sequence. The first closing and
opening operation shall be recorded to establish low temperature operating
characteristics. Contact velocity should be recorded if feasible. Following the first closing
operation (C) and the first opening operation (O) three CO operating cycles (no
intentional time delay) shall be performed. The additional operations shall be made by
performing C -, - O - t, operating sequences (f, is defined in 7.7.2.3).

i) After completing the 50 opening and 50 closing operations, the air temperature shall be
increased to ambient air temperature T, at a rate of change of approximately 10 K per

€ iately after the low temperature test, the high

temperature test gan of item k) above of 7.7.3.3. In this case, items

a) and b) below

a) The test circyj
instructions.

in accordance with the manufacturer's

b) of the circuit-breaker shall be recorded in accordance with
air temperature of (20 £5) °C (T,). The tightness test (if

appl formed according to 6.8 of IEC 62271-1.
c) With thecircuit-t kef closed, the air temperature shall be increased to 40 °C, and the
circuit-breat t in the closed position for 24 h after the ambient air temperature

stabilizes at 40°%

NOTE |If the influence of solar radiation is to be considered, it is necessary to simulate the natural conditions of
the radiation, e.g. the intensity and direction of the radiation. See IEC 60068-2-5. Attention is drawn to the fact that
an increase in ambient temperature of the test room does not simulate this radiation effect.

d) During the 24 h period with the circuit-breaker in the closed position at the temperature of
40 °C, a tightness test shall be performed (if applicable). An increased leakage rate is
acceptable, provided that it returns to the original value when the circuit-breaker is
restored to the ambient air temperature T, and is thermally stable. The increased
temporary leakage rate shall not exceed three times the specified permissible value F
(see 6.8 of IEC 62271-1).

e) After 24 h at the temperature of 40 °C, the circuit-breaker shall be opened and closed at
rated values of supply voltage and operating pressure. The opening time and the closing
time shall be recorded to establish high temperature operating characteristics. Contact
velocity should be recorded if feasible.

f) The breaker shall be opened and left open for 24 h at the temperature of 40 °C.
Documents
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g) During the 24 h period with the circuit-breaker in the open position at the temperature of
40 °C, a tightness test shall be performed (if applicable). An increased leakage rate is
acceptable, provided that it returns to the original value when the circuit-breaker is
restored to the ambient air temperature T, and is thermally stable. The increased
temporary leakage rate shall not exceed three times the specified permissible value F
(see 6.8 of IEC 62271-1).

h) At the end of 24 h, 50 closing and 50 opening operations shall be made at rated values of
supply voltage and operating pressure with the circuit-breaker at the temperature of 40 °C.
At least a 3 min interval shall be allowed for each cycle or sequence. The first closing and
opening operation shall be recorded to establish high temperature operating
characteristics. Contact velocity should be recorded if feasible.

Following the first closing operation (C) and the first opening operation (O) three CO
operation cycles (no intentional time delay) shall be performed. The additional operations
shall be made by performing C - f, - O - t, operating sequences (f, i$ defingd in 7.7.2.3).

i) After completing the 50 opening and 50 closing operations, thg aj urenshall be

decreased to ambient air temperature T,, at the rate of change 0 K per
hour.

During the temperature transition period, the circuit-brea

C-t,-0-t,-C and O-t,-C-1t,-0 operating sequ - yalues of supply
voltage and operating pressure. The alternate opérafin & sfiould be made at

30 min intervals so that the circuit-breaker will /be j b closed positions for
30 min periods between the operating seque

j) After the circuit-breaker has stabil t air temperature T,, a recheck
shall be made of the circuit-breake characteristics and tightness as in

The accumulated leakage during the c¢
item j) shall not be su

7.7.4 Humidity tes
7.7.4.1 Genera

The humidity test

NOTE The test forcompoRents having higher thermal time constant is under consideration.

7.7.4.2 Test procedure [6.101.4.2]

The circuit-breaker components shall be arranged in a test chamber containing circulating air
and in which the temperature and humidity conditions are as follows:

— the temperature of the room undergoes cyclic variations from (25 + 3) °C to (40t 2) °C
according to Figure 18 of IEC 62271-100;

— the relative humidity within the room is constantly above 95 % while the temperature is
raised and during the period when the temperature is held at 40 °C.

NOTE 1 In order to obtain these conditions, steam should be injected directly into the room or heated water

should be atomized; the rise from 25 °C to 40 °C may be obtained with the provision of heat coming from the
steam or atomized water or, if necessary, by additional heaters.

No value of relative humidity is specified during the drop in temperature, however, the
humidity shall be above 80 % during the period when the temperature is maintained at 25 °C.

The air shall be circulated in order to obtain uniform distribution of the humidity in tRQ&;H.ments
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The water used to create the humidity shall be such that the water collected in the room has a
resistivity equal to or greater than 100 Qm and contains neither salt (NaCl) nor corrosive
element.

NOTE 2 If the facilities of the test chamber permit, the times 7, and ¢; may be reduced, but then the times ¢, and
t, should be increased so that 7, + 7, + 5 + ¢, remains constant.

The number of cycles shall be 350.

After the test, the operating characteristics of the circuit-breaker components shall not be
affected. The auxiliary and control circuits shall withstand a power frequency voltage of 1,5 kV
for 60 s. The degree of corrosion, if any, should be indicated in the test report.

7.7.5 Test to prove the operation under severe ice conditions

moving external parts and for which a class of 10 mm or 20 m
The test shall be performed under the conditions described in |E

7.7.6 Guide for static terminal load test [6.101.6]
7.7.6.1 General [6.101.6.1]

The static terminal load test is applicable o

voltages of 52 kV and above.
purchase
n Id

Ice coating and wind [prs ¢ o it=bréaker shall be in accordance with 2.1.2 of

IEC 62271-1. Q

agreement between manufacturer and
circuit-breaker operates correctly whe
connected conductors.

Fshar Fshg @nd Fy, regpectively (see Figure 19 of IEC 62271-100) are defined as rated static
terminal loads.

If the manufacturer by calculation can prove that the circuit-breaker can withstand the
stresses, tests need not be performed.

7.7.6.2 Tests [6.101.6.2]

The tests shall be made at the ambient air temperature of the test room.
The tests shall be made on the complete pole of the circuit-breaker.

Tests shall be made separately, firstly with a horizontal force, Fg,5, applied in longitudinal
axis of the terminal (direction A in Figure 20 of IEC 62271-100), secondly with a horizontal
force, Fg,g, applied in two directions successively at 90° from the longitudinal axis of the
terminals (directions B1 and B2 in Figure 20) and thirdly, with a vertical force, F,, applied in
two directions successively (directions C1 and C2 in Figure 20). To avoid the neecggaigthents
special force representing the force of wind acting at the circuit-breaker's centre of
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