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Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
pfeparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
mpay participate in this preparatory work. International, governmental and non-governmental organizations li

national electrotechnical committees (IEC National Committees). The object of IEC is to promoteynterna

th the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organizati
andardization (ISO) in accordance with conditions determined by agreement between the two organizatig

e formal decisions or agreements of IEC on technical matters express, as néarly as possible, an interna

terested IEC National Committees.

C Publications have the form of recommendations for international™ise and are accepted by IEC Na
bmmittees in that sense. While all reasonable efforts are made te_ensure that the technical content o
iblications is accurate, IEC cannot be held responsible for, the) way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National )Ce@mmittees undertake to apply IEC Public3

C itself does not provide any attestation of confgrmity. Independent certification bodies provide confg
sessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible fo
rvices carried out by independent certification bodies.

| users should ensure that they have theldtest edition of this publication.

her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the publi¢ation, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable for the cofrect application of this publication.

e latest information, which may be obtained from the patent database available at https://patents.iec.ch
all notsbesheld responsible for identifying any or all such patent rights..

1-S62271-316 has been prepared by subcommittee 17A: Switching devices, of

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compfising

ional

-operation on all questions concerning standardization in the electrical and electronic fields.To this endl and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Their

ising
n for
ns.

ional

nsensus of opinion on the relevant subjects since each technical committée has representation from all

ional

f IEC

any

tions

hnsparently to the maximum extent possible in their nationakand regional publications. Any divergence between
y IEC Publication and the corresponding national orregional publication shall be clearly indicated in the latter.

rmity
r any

b liability shall attach to IEC or its directors, employees, servants or agents including individual experty and
embers of its technical committees and IEC National Committees for any personal injury, property damgdge or

and
IEC

ns is

C draws attention~to-the possibility that the implementation of this document may involve the use ¢f (a)
tent(s). IEC takes'n0 position concerning the evidence, validity or applicability of any claimed patent rights in
spect thereof.“As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
Ay be requifed-to implement this document. However, implementers are cautioned that this may not represent

. IEC

IEC

The text of this Technical Specification is based on the following documents:

Draft Report on voting

17A/1407/DTS 17A/1414/RVDTS

: } e 4= a1 I e 1 ! PR [P - P L Q e .
nedar COrmmmnieT 17, TTIyri=vortaygc swittiigedr difd COTMmroigedr. 1iis a 1etrimnidl OpUblIlbdthn.

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

The language used for the development of this Technical Specification is English.


https://iecnorm.com/api/?name=34f91a2b3b5e2f7acf03b8ce5804a746

-6 - IEC TS 62271-316:2024 © |IEC 2024

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This document shall be read in conjunction with IEC TS 62271-5:2024, to which it refers, and
which is applicable unless otherwise specified in this document. In order to simplify the
indication of corresponding requirements, the same numbering of clauses and subclauses is
used as in IEC TS 62271-5. Modifications to these clauses and subclauses are given under the
same references whilst additional subclauses are numbered from 101.

A ligt of all parts in the IEC 62271 series, published under the general title High-vielftage
swit¢hgear and controlgear, can be found on the IEC website.

The [committee has decided that the contents of this document will remain unchanged unti| the
stab|lity date indicated on the IEC website under webstore.iec.ch in the datayrelated td the
spedific document. At this date, the document will be
e reconfirmed,

e Withdrawn, or

e rpvised.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 316: Direct current by-pass switches and paralleling switches

1 Scope

This part of IEC 62271 which is a Technical Qpprifiratinq is alnlnlir‘ahlp to direct current (DC)
by-ppss switches (BPS) and paralleling switches (PS) designed for indoor or outdoor installzlation
and for operation on HVDC transmission systems having direct voltages of 100 kV apd labpve.
Switphes other than mechanical switching devices used for the same applications spedified
here| are not covered by this document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their conptent
condtitutes requirements of this document. For dated references, only the edition cited applies.
For Jundated references, the latest edition of the refereficed document (including [any
amepdments) applies.

IEC p0050-151, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical|and
maghetic devices, (available at www.electropedia;org)

IEC p0050-441, International Electrotechnjcal Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses, (available at www.electropedia.org)

IEC p0050-442, International Electrotechnical Vocabulary (IEV) — Part 442: Eleclrical
accgssories, (available at www.eleé€tropedia.org)

IEC p0050-461, International\Electrotechnical Vocabulary (IEV) — Part 461: Electric cables,
(avajlable at www.electropedia.org)

IEC p0050-601, International Electrotechnical Vocabulary (IEV) — Part 601: Generation,
transmission and distribution of electricity — General, (available at www.electropedia.org)

IEC p0050-614} International Electrotechnical Vocabulary — Part 614: Generation, transmigsion
and gistribution of electricity — Operation, (available at www.electropedia.org)

IEC

K0060-1, High-voltage test techniques — Part 1: General definitions and test requirem

pnts

IEC 60071-11:2022, Insulation coordination — Part 11: Definitions, principles and rules for
HVDC system

IEC 60071-12:2022, Insulation coordination — Part 12: Application guidelines for LCC HVDC
converter stations

IEC 60296, Fluids for electrotechnical applications — Mineral insulating oils for electrical
equipment

IEC 60376, Specification of technical grade sulphur hexafluoride (SFg) and complementary
gases to be used in its mixtures for use in electrical equipment


http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
http://www.electropedia.org/
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IEC 60480, Specifications for the re-use of sulphur hexafluoride (SFg) and its mixtures in
electrical equipment

IEC 60633:2019, High-voltage direct current (HVDC) transmission — Vocabulary

IEC TS 62271-5:2024, High-voltage switchgear and controlgear - Part5: Common
specifications for direct current switchgear

IEC 62271-102:2018, High-voltage switchgear and controlgear — Part 102: Alternating current
disconnectors and earthing switches
IEC p2271-102:201T8/AMD1:2022

IEC|TS 62271-315:2024, High-voltage switchgear and controlgear — Part 315: Direct cutrent
(DC) transfer switches

3 [erms and definitions

For [the purposes of this document, the terms and definitions,given in IEC 60050-/151,
IEC p0050-441, IEC 60050-442, IEC 60050-461, IEC 60050-601, IEC 60050-614,
IEC TS 62271-5 and IEC 60633, some of which are recalled hergunder, and the following apply.

ISO|and IEC maintain terminology databases for use ,in. standardization at the following
addresses:

e |EC Electropedia: available at https://www.electtgpedia.org/

e |BO Online browsing platform: available at ht{ps://www.iso.org/obp

NOTH Terms and definitions are classified in accordance with IEC 60050-441. Reference from other parts| than
IEC §0050-441 are classified so as to be aligned with'the classification used in IEC 60050-441.

3.1 General terms and definitions

3.1.101

switchgear and controlgear
gengral term covering swijtching devices and their combination with associated control,
meapuring, protective and Tregulating equipment, also assemblies of such devices |and
equipment with associated interconnections, accessories, enclosures and supporting structures

[SOURCE: IEC 60050-441:1984, 441-11-01]

3.1.102

inddor switchgear and controlgear
swit¢chgear and controlgear designed solely for installation within a building or other housing,
whegenthe switchgear and controlgear is protected against wind, rain, snow, abnormal dirt
deposits, abnormal condensation, ice and hoar frost

[SOURCE: IEC 60050-441:1984, 441-11-04]

3.1.103

outdoor switchgear and controlgear

switchgear and controlgear suitable for installation in the open air, i.e. capable of withstanding
wind, rain, snow, dirt deposits, condensation, ice and hoar frost

[SOURCE: IEC 60050-441:1984, 441-11-05]
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3.1.104

amb

ient air temperature

temperature, determined under prescribed conditions, of the air surrounding the complete
switching device

Note
enclo

1 to entry: For switching devices installed inside an enclosure, it is the temperature of the air outsid
sure.

e the

[SOURCE: IEC 60050-441:1984, 441-11-13, modified — "or fuses" removed in note 1 to entry]

3.1.105

tem
diffe
temg

3.1.1

perature rise
rence between the temperature of the part under consideration and the ambien
erature

06

external insulation

dists
insu
atmg

Note

[SO

3.1.1
inte
intern
from

[SO

3.2

No ¢

3.3

No

3.4

3.4.1
swit
devi

nces in atmospheric air, and along the surfaces in contact with atpijospheric air of
ation of the equipment which are subject to dielectric stressesfand to the effect
spheric and other environmental conditions from the site

1 to entry: Examples of environmental conditions are pollution, humidity, vermin, etc.

URCE: IEC 60050-614:2016, 614-03-02]

07

'nal insulation

nal distances of the solid, liquid or gaseousyinsulation of equipment which are prote
the effects of atmospheric and other external conditions

URCE: IEC 60050-614:2016, 614-03-03]

Assemblies of switchgear and controlgear

articular definitions.

Parts of assemblies

articular definitions:

Switching-devices

01
ching,device
cetdesigned to make or break the current in one or more electric circuits

t air

s5olid
s of

cted

[SOURCE: IEC 60050-441:2000, 441-14-01]

3.4.102

mec

hanical switching device

switching device designed to close and open one or more electric circuits by means of separable
contacts

Note
open

1 to entry: Any mechanical switching device may be designated according to the medium in which its contacts

and close, for example, air, SF, oil.

[SOURCE: IEC 60050-441:1984, 441-14-02]
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3.4.103

by-pass switch

BPS

high-speed DC switch connected across each converter unit in HVDC schemes using more than
one independent converter unit per pole, designed to close rapidly to bypass a converter unit
that is being taken out of service and commutate the current back into a converter unit that is
being taken back in service

Note 1 to entry: A BPS may also be used for prolonged shunting of the converter unit(s).

Note 2 to entry: Figure 1 illustrates the position of the BPS.

Note B to entry: BPS are most commonly used in LCC HVDC schemes.

HVDC line
BPS N
Converter CBPD
unit Y%
Midpoint
Converter
unit
N
BPS \ CBPD
Neutral bus

IEC

Key
BPS | By-pass switch
BPD | By-pass disconnector

NOTE Figure 1 shows an example of the |ocation of the BPS for one polarity only.

Figure 1 — Example of the location of BPSs in an HVDC transmission system

[SOWURCE: IEC 60633:2019, 9.30, modified — The wording "converter valve group" and "grpup"
replaced with "converter-unit" in the definition; Notes 1 and 2 to entry changed; Note 3 to ¢ntry
and Figure 1 added?]

3.4.104

parglleling switch
PS
mechanical switching device intended for rapid configuration of a HVDC system

Note 1 to entry: A PS can either be a converter paralleling switch or a line paralleling switch.

3.4.105

converter paralleling switch

CPS

high-speed DC switch connected in series with each converter at the high-voltage DC terminal
in HYDC schemes where two or more converters are connected in parallel onto a common pole
conductor, designed to allow additional converter(s) to be connected in parallel or disconnected
without affecting the load current in the other converter

Note 1 to entry: Figure 2 illustrates the position of the CPS.
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j CPS j CPS JLCPS JLCPS
Pole 1 _ . _ .
o ~ o ~
Pole2 | \_ AN i ) N ) N
? CPS Tf CPS >FCPS >FCPS
IEC
Key
CPS | Converter paralleling switch
Figure 2 — Example of the location of a CPS in an HVDC transmission system
[SOWURCE: IEC 60633:2019, 9.28, modified — Note 1 to entry changed and Figure 2 added|]
3.4.106
line [paralleling switch
LPS
DC fommutation switch placed in series with one or more high=voltage pole conducfors,
allowing two or more lines to be connected in parallel or to revert;to single-line operation while

conducting load current

Note

LPS
Pole 1
~ ~
DC conductor 2 —I_
e LPS = —_
Pole 2
~ ~
DC conductor 3
LPS

Key
LPS

1 to entry: Figure 3 illustrates the position of the LPS.

DC conductor 1

Line paralleling switch

[SOURCE: IEC 60633:2019, 9.29, modified — Note 1 to entry changed and Figure 3 added.]

3.5

Parts of switchgear and controlgear

3.5.101
main circuit
<of a switching device> all the conductive parts of a switching device included in the circuit

whic

h it is designed to close or open

[SOURCE: IEC 60050-441:1984, 441-15-02]
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3.5.102

main contact
contact included in the main circuit of a mechanical switching device, intended to carry, in the
closed position, the current of the main circuit

[SOURCE: IEC 60050-441:1984, 441-15-07]

3.5.103
arcing contact
contact on which the arc is intended to be established

Note
open

[SO

[SO

3.5.1
Ilbll
bred
cont
devi

[SO

3.5.1
rele
<of

devi
swit

[SO

3.5.1
arc
devi

.104

1 to entry: An arcing contact may serve as a main contact; it may be a separate contact so designed
after and closes before another contact which it is intended to protect from injury.

URCE: IEC 60050-441:1984, 441-15-08]

contact

e contact
rol or auxiliary contact which is closed when the main contacts of the mechanical switc
Ce are closed and open when they are open

URCE: IEC 60050-441:1984, 441-15-12]

05
contact

k contact
rol or auxiliary contact which is open when<the main contacts of a mechanical switc
ce are closed and closed when they are gpen

URCE: IEC 60050-441:1984, 441-15-13]

06

se

mechanical switching deviée> device, mechanically connected to a mechanical switG
ce, which releases the_holding means and permits the opening or the closing of

hing device
JRCE: IEC 60050-441:1984, 441-15-17]

07
controldevice

[SOURCE: IEC 60050-441:1984, 441-15-18]

3.5.108

terminal
conductive part of a device, electric circuit or electric network, provided for connecting that
device, electric circuit or electric network to one or more external conductors

Note

1 to entry: The term "terminal" is also used for a connection point in circuit theory.

[SOURCE: IEC 60050-151:2001, 151-12-12]

hat it

hing

hing

hing
the

Ce, surrounding the arcing contacts of a mechanical switching device, designed to confine
the Trc and to assist in its extinction
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3.5.109

enclosure

<of an assembly> part of an assembly providing a specified degree of protection of equipment
against external influences and a specified degree of protection against approach to or contact
with live parts and against contact with moving parts

[SOURCE: IEC 60050-441:1984, 441-13-01]

3.5.110

operating mechanism
part of the BPS or PS that actuates the main contacts

3.6 | Operational characteristics of switchgear and controlgear

3.6.101

operation
<of @ mechanical switching device> transfer of the moving contact(s) from ‘one position tp an
adjafkent position

Note [1 to entry: For a BPS or PS, this may be a closing operation or an opening operation.

Note P to entry: If distinction is necessary, an operation in the electrical sénse, for example make or brepk, is
referred to as a switching operation, and an operation in the mechanical sense,for example close or open, is reflerred
to as|a mechanical operation.

[SOURCE: IEC 60050-441:1984, 441-16-01, modified{> "Circuit-breaker" in Note 1 to gntry
charged to "BPS or PS".]

3.6.102

operating cycle
<of @ mechanical switching device> succession of operations from one position to another/and
bacH to the first position through all otherspositions, if any

[SOURCE: IEC 60050-441:1984, 441-16-02]

3.6.103

operating sequence
<of p mechanical switching device> succession of specified operations with specified time
intervals

[SOURCE: IEC 60050-441:1984, 441-16-03]

3.6.104
closling ©peration
<of a.fechanical switching device> operation by which the device is brought from the (fpen

positiehte-the—closed-positon
[SOURCE: IEC 60050-441:1984, 441-16-08]

3.6.105

opening operation

<of a mechanical switching device> operation by which the device is brought from the closed
position to the open position

[SOURCE: IEC 60050-441:1984, 441-16-09]
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3.6.106

dependent power operation

<of a mechanical switching device> operation by means of energy other than manual, where
the completion of the operation is dependent upon the continuity of the power supply (to
solenoids, electric or pneumatic motors, etc.)

[SOURCE: IEC 60050-441:1984, 441-16-14]

3.6.107

stored energy operation
oper, tion hy means of energy stored in the mechanism itself prinr to_the (‘nmplpfinn of the

opeffation and sufficient to complete it under predetermined conditions

Note [1 to entry: This kind of operation can be subdivided according to:
a) The manner of storing the energy (spring, weight, etc.);
b) The origin of the energy (manual, electric, etc.);

c) The manner of releasing the energy (manual, electric, etc.).

[SOURCE: IEC 60050-441:1984, 441-16-15]

3.6.108

closled position
<of @ mechanical switching device> position in which the predetermined continuity of the ain
circyit of the device is secured

[SOURCE: IEC 60050-441:1984, 441-16-22]

3.6.109

opeh position
<of & mechanical switching device> position in which the predetermined clearance between
open contacts in the main circuit of the@evice is secured

[SOURCE: IEC 60050-441:2000, 441-16-23]

3.6.110
shunt release
release energised by a‘source of voltage

Note [1 to entry: Thesource of voltage may be independent of the voltage of the main circuit.

[SOURCE: IE€'60050-441:1984, 441-16-41]

3.6.114

antijpumping device

device which

a) prevents reclosing after a close-open operation as long as the device initiating closing is
maintained in the position for closing

b) prevents re-opening after an open-close operation as long as the device initiating opening
is maintained in the position for opening

[SOURCE: IEC 60050-441:1984, 441-16-48, modified — item b) added.]

3.6.112

interlocking device

device which makes the operation of a switching device dependent upon the position or
operation of one or more other pieces of equipment

[SOURCE: IEC 60050-441:1984, 441-16-49]
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3.6.113
switching
making and/or breaking operation of a mechanical switching device

3.7

Characteristic quantities

15—

Figure 4, Figure 5 and Figure 6 illustrate some definitions of this subclause.

Time quantities, see definitions 3.7.106 through 3.7.113, are expressed in milliseconds.

Key]|

o N o a b~ W DN

5 [ Time
— |
! 110,
: 6 o
!
I I I
I I |
| | |
7 8 9 £c

Opening operation

Closed position

Contact travel

Open position

Current flow

Opening time, 3.7.906
Commutation time, 3.7.108
Initiation of opening operation

Instant of 'separation of arcing contacts

10
11
12
13
14
15
16

11 ! Time
112
L
13 Lo
o
14 1516
=

Closing operation

Instant of arc extinction
Arcing time,

Make-time, 3.7.110
Pre-arcing time, 3.7.111
Closing time, 3.7.109
Initiation of closing operation
Instant of start of current flow

Instant of contact touch

Figure 4 — BPS and PS - Opening and closing operations

T
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1
| I |
| |
| | | |
| | | |
| | | |
| | | | 2
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| T 4 ! T
I 1 T 1
| | | | \
| I 5 I [ Tire
[ [ o } Ll |
| [ | | |
| Lo 6 | [
| F | |l
[ [ | | |
[ [ | | |
[ [ | | |
: 8 9 10 (O
7 12 .
Key]|
1 Closed position 7 Initiation of-closing operation
2 Contact travel 8 Instanf\of start of current flow
3 Open position 9 Instant of contact touch
4 Current flow 10, _«Initiation of opening operation
5 Close-open time, 3.7.112 14, ~Instant of separation of arcing contacts
6 Make-commutation time 12 Instant of arc extinction

Figure 5 <BPS and PS - Close-open cycle
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1
| |
| |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | 3 | |
| | | |
| | | |
| | | |
| | | |
| 4 | | | 4
| B 5 | |
| ¢ + t =
| | | | [
It [ 6 | |
| | : | : |
‘ ] T i
I [ | [
I | | | [
I [ I (!
1 1 | 11 | |
8 9 10 TS
13 IEC
Key
1 Closed position 8 Initiation of opening release
2 Contact travel 9 Sepadration of arcing contacts
3 Open position 10 Arciextinction
4 Current flow 114 Unitiation of closing circuit
5 Open-close time, 3.7.113 12/ Instant of start of current flow
6 Re-make time 13  Contact touch
7 Reclosing time
Figure 6 — BPS and PS — Open-close cycle
3.7.101
ratef value
quantity value assighed, generally by the manufacturer, for a specified operating condition|of a
component, device Oor equipment
[SOURCE:JEC 60050-441:2000, 441-18-35, modified — Note 1 to entry deleted.]
3.7.102
short-time-withstand-ecurrent

current that a circuit or a switching device in the closed position can carry during a specified
short time under prescribed conditions of use and behaviour

[SOURCE: IEC 60050-441:1984, 441-17-17]

3.7.103
peak withstand current

value of peak current that a circuit or a switching device in the closed position can withstand
under prescribed conditions of use and behaviour

[SOURCE: IEC 60050-441:1984, 441-17-18]
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3.7.104

applied voltage

<for a switching device> voltage which exists across the terminals of a switching device just
before the making of the current

[SOURCE: IEC 60050-441:1984, 441-17-24, modified — "of a pole" deleted from the definition.]

3.7.105
clearance

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

[SOURCE: IEC 60050-441:1984, 441-17-31]

3.7.106

opehing time
<of @ mechanical switching device> interval of time between the specified instant of initiation of
the gopening operation and the instant when the arcing contacts have separated

Note [1 to entry: The instant of initiation of the opening operation, i.e. the appligation of the opening commangd (for
example energising the release, etc.) is given in the relevant specifications.

[SOURCE: IEC 60050-441:1984, 441-17-36, modified — <in” all poles" deleted from| the
definition.]

3.7.107

arcing time
interval of time between the instant of the initiation of the arc and the instant of final arc
extirjction

[SOURCE: IEC 60050-441:1984, 441-17587, modified — The domain "of a pole or a fuse"
delefed, and "in a pole or a fuse" and "in' that pole or that fuse" deleted from the definition|]

3.7.108

commutation time
intenval of time between the_beginning of the opening time of a mechanical switching dgvice
and the end of the arcing time

3.7.109

closling time
intenval of time between the initiation of the closing operation and the instant when the confacts
touch

[SOURECE: IEC 60050-441:1984, 441-17-41, modified — "in all poles" deleted from| the
definitien-

3.7.110

make-time

interval of time between the initiation of the closing operation and the instant when the current
begins to flow in the main circuit

[SOURCE: IEC 60050-441:1984, 441-17-40]
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3.7.111

pre

-arcing time

interval of time between the initiation of current flow during a closing operation and the instant
when the contacts touch

Note

1 to entry: The pre-arcing time depends on the instantaneous value of the applied voltage during a specific
closing operation and therefore can vary considerably.

3.7.112
close-open time
interval of time between the instant when the contacts touch during a closing operation and the

instgrt-when-the-arcing-contactshave-separated-duringthe-subsequentopening-operatior
[SOURCE: IEC 60050-441:2000, 441-17-42, modified — "in the first pole" and "in\\all” poles”

dele

3.7.1

opeh-close time

inter
whe

Note
energ
time.

3.7.1
cont

current that the main circuit is capable of carrying“continuously under specified conditior

use

3.7.1
tem

currgnt that the main circuit is capable.@ficarrying temporarily under specified conditions of

and

3.7.1

insulation level

set ¢
[SO

3.7.1
dire
valu
mad

ed from the definition.]

13

val of time between the instant when the arcing contacts have separated and the ins
h the contacts touch during a reclosing operation

1 to entry: Unless otherwise stated, it is assumed that the closing relgase incorporated in the BPS or
ised at the instant when the contacts have separated during opening./This’represents the minimum open-

14
inuous current

and behaviour

15
porary current

behaviour

16

f withstand voltages specified which characterise the dielectric strength of the insulat
URCE: IEC 60050-614:2016:2016, 614-03-23]

17

ct withstand voltage

b of direct voltage that the insulation of the given equipment can withstand during
e under specified conditions and for a specified duration

stant

PS is

close

s of

use

on

ests

3.7.118
impulse withstand voltage
highest peak value of impulse voltage of prescribed form and polarity which does not cause

brea

kdown of insulation under specified conditions

[SOURCE: IEC 60050-442:2014, 442-09-18]
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3.7.119

commutation

transfer of current between any two paths with both paths carrying current simultaneously during
this process

Note 1 to entry: Commutation may occur between any two converter arms, including the connected AC phases,
between a converter arm and a by-pass arm, or between any two paths in the circuit.

[SOURCE: IEC 60633:2019, 5.6]

3.7.120
initiafion of (opening or closing) operation
instgnt of receipt of command for operation at the control circuit
3.8 | Index of definitions
A
"a"|contact, make contact 3.5.104
Ambpient air temperature 3.1.104
Anfi-pumping device 3.6.111
Applied voltage 3.7.104
Ardg control device 3.5.107
Arding contact 3.5.103
Arding time 3.7.107
B
"b"|contact, break contact 3.5.105
BP 3.4.103
Brdak contact 3.5.112
Brdak-time 3.7.108
By-pass switch 3.4.103
C
Clejarance 3.7.105
Closed position 3.6.108
Close-open time 3.7.112
Closing operation 3.6.104
Closing time 3.7.109
Commutation 3.7.119
Contact 3.5.105
Continuous current 3.7.114
Converter paralleling switch 3.4.105
CPS 3.4.105
D
Direct withstand voltage 3.7.117
Dependent power operation 3.6.106
E
Enclosure <of an assembly> 3.5.109

External insulation 3.1.106
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Impulse withstand voltage 3.7.118
Indoor switchgear and controlgear 3.1.102
Initiation of (opening or closing) operation 3.7.120
Insulation level 3.7.116
Interlocking device 3.6.112
Internal insulation 3.1.107
L
Ling paralleling switch 3.4:106
LP$§ 34.106
M
Maln circuit 3.5.101
Ma|n contact 3.5.102
Make contact 3.5.111
Make-time 3.7.110
Methanical switching device 3.4.102
(0]
Opegning operation 3.6.105
Opening time <of a mechanical switching device> 3.7.106
Open position 3.6.109
Open-close time 3.7.113
Operating cycle 3.6.102
Operating mechanism 3.5.110
Operating sequence 3.6.103
Operation 3.6.101
Outdoor switchgear and controlgear 3.1.103
P
Paralleling switch 3.4.104
Peak withstand current 3.7.103
Prg-arcing time 3.7.111
PS 3.4.104
R
Rated-value 37101
Release 3.5.106
S
Short-time withstand current 3.7.102
Shunt release 3.6.110
Stored energy operation 3.6.107
Switchgear and controlgear 3.1.101
Switching 3.6.113
Switching device 3.4.101
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T
Temperature rise 3.1.105
Temporary current 3.7.115
Terminal 3.5.108

4 Normal and special service conditions

Clayse4-eof1ECTS62271-5-2024-is—applicable:

5 Ratings

5.1 | General

Sub¢lause 5.1 of IEC TS 62271-5:2024 is replaced by the following.

Ratings define the common specifications of the switchgear and controlgear that are neceslsary

for 3
swit
nam
mair
for s
(den

5.1.1

The
auxi

a) ¢

(@)

dequate selection and use in a particular network. Other important characteristics o
hgear and controlgear are defined in Clause 9, some '‘of which are included on
eplate but are not ratings. Still other characteristics refer to installation, operation
tenance; they are not considered as ratings since they are related to the technology

witchgear and controlgear. Examples include normal filling level or filling / alarm pres|
sity) of fluids and tightness for liquids, gas and yYacuum systems.

01 By-pass switches (BPSs)

characteristics used to determine ratedvalues of a BPS and its operating mechanism
iary equipment are the following:

irect voltage across the open BRS (BPS open). This voltage depends on the numb
onverter units in series;

F the
the
and
ised
sure

and

pr of

direct voltage from terminalto earth (BPS open). This voltage depends on the configuration
qf the BPS and its connection to the HVDC system. Examples of possible configurationg are
diven in Annex C;

b) ipsulation level (Fyy, Us, Up). The considerations provided under a) also apply to the
insulation level;

c) dontinuous,current (I.4) or its temporary current (I;);

d) ghort-time withstand direct current (/,.4);

e) geak\withstand current (Ipd);

f) Lwatiun Uf Dhult‘bilbu;t (Lkd),

g) supply voltage of auxiliary and control circuits (Uy);

h) supply frequency of auxiliary and control circuits.
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5.1.102 Parallelling switches (PSs)

The characteristics used to determine rated values of a PS and its operating mechanism
auxiliary equipment are the following:

a) direct voltage (U,y);
b) insulation level (Uyy, Us, Up);
c) continuous current (I4);

d) short-time withstand direct current (/,.4);

and

e) geak withstand current (Ipd);

f) quration of short-circuit (¢,4);

7))

g) qupply voltage of auxiliary and control circuits (Uy);

h)
i) dommutation current (for LPS only, see 3.4.106).

[d))

upply frequency of auxiliary and control circuits;

5.2 [ Rated direct voltage (U,4)
Sub¢lause 5.2 of IEC TS 62271-5:2024 is applicable with the fallowing addition.

5.2.1 General

Sub¢lause 5.2.1 of IEC TS 62271-5:2024 is applicablé with the following addition.

As BPSs are installed in parallel with a converier'unit, the rated voltage of a BPS is diffe
across open switch and to earth. Therefore, different rated voltages are defined for BPS
earth in open position and across the open:BPS.

PSs|usually have same rated voltages aeross open switching device and to earth in both (d
and glosed) positions.

In spme applications PSs notvintended for rapid configuration of the HVDC system
connected in series with a disconnector that always operates and with a short time delay

rent
s to

pen

are
after

the PS, to reduce the duration of voltage stress across the open PS. For such applications, a

lowgr value of the rated:direct voltage across the open PS can be chosen, whereby diel¢g
capgbilities and creepage distance across open switching device are reduced.

Such applications are subject to agreement between user and manufacturer (see also Claus

5.2.101 Rated direct voltage to earth (U,q4,)

ctric

e 9).

S b hlovia E 92 92 ~fIlCO TQ 09974 E-ONOA i oanmnlinabh s vagidhy $hh o £l aim S A A A
upCradSeo=Z= o0 1= 1To O 1T =94 1S appPTCaioTC Wit e TomowhTy aduurtroTT

For PS this rating is applicable for both open and closed position.

For BPSs this rating is applicable for the open position only and may be specified for one or
both terminals. If the arrangement of the terminals is not symmetrical with respect to the frame,
the rating is applicable for the terminal which is designed for the highest direct voltage to earth.

The manufacturer must in this case specify which terminal the rating is assigned to.

5.2.102 Rated direct voltage across open switching device (U,q4,)

Subclause 5.2.2 of IEC TS 62271-5:2024 is applicable.
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5.3 Rated insulation level (Uyg, Uy, Us)

Subclause 5.3 of IEC TS 62271-5:2024 is applicable with the following addition:

5.3.101 Rated insulation level to earth (Uyge; Upe,s Use)
The standard values of insulating levels for the rated voltage in 5.2.101 shall be selected in
Table 1 of IEC TS 62271-5:2024.

For BPSs this rating is applicable for the open position only and may be specified for one or

‘"‘:‘ €8 agemen O € ““;" ROTSYe ‘: wth ESPEC O—t€ me,
the rfating is applicable for the terminal which is designed for the highest direct voltage toeprth.
The [manufacturer must in this case specify which terminal the rating is assigned to.

The finsulating levels shall be selected from Columns (3), (4) and (6).

NOTE U, is the rated direct withstand voltage to earth, Upe is the rated lightning impulse withstand voltage to
earthfand U, is the rated switching impulse withstand to earth.

5.3.102 Rated insulation level across open switching device (Ugqo, Upos Uso)

The |standard values of insulating levels for the rated voltagé in’ 5.2.102 shall be selected in
Table 1 of IEC TS 62271-5:2024.

The finsulating levels shall be selected from Columns«(3); (4) and (6).

NOTE U, is the rated direct withstand voltage across open.eontacts, Upo is the rated lightning impulse withgtand

voltage across open contacts and U, is the rated switching impulse withstand voltage across open contacts.
5.4 | Rated continuous current (/,4)

Sub¢lause 5.4 of IEC TS 62271-5:2024"is applicable with the following addition.

5.4.101 Rated temporary current (Iy)

The [rated temporary current is the current a BPS can carry during 30 min under spgcific
conditions.

NOTH In normal operatien the BPS is not carrying any current, however in some cases a BPS can be desigrled to
carry [continuous current (for example when by-pass disconnectors are not used).

5.5 Rated values of short-time withstand current

Sub¢lause’5.5 of IEC TS 62271-5:2024 is applicable.

5.6 Rated supply voltage of auxiliary and control circuits (U,)

Subclause 5.6 of IEC TS 62271-5:2024 is applicable.

5.7 Rated supply frequency of auxiliary and control circuits

Subclause 5.7 of IEC TS 62271-5:2024 is applicable.

5.8 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 5.8 of IEC TS 62271-5:2024 is applicable.
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5.101 Rated commutation current

At present there are no ratings available for the rated commutation current.

5.102 Rated operating sequence

The operating sequence of a BPS and PSis C —¢r— O — " — C, where

O represents an opening operation;

C represents a closing operation;
Tinae ¢ darnande ~ o HR ' - -
gnywhere between several sec s to several hours. For the purposes of standardi

Q)

o

NOTH
comn

6 Pesign and construction

6.1 Requirements for liquids in switchgear and controlgear

Sub¢lause 6.1 of IEC TS 62271-5:2024 is applicable.

6.2 | Requirements for gases in switchgear and.controlgear

Sub¢lause 6.2 of IEC TS 62271-5:2024 is applicable.

6.3 | Earthing of switchgear and controlgear

Sub¢lause 6.3 of IEC TS 62271-5:2024is applicable.

6.4 | Auxiliary and control equipment and circuits

Subg¢lause 6.4 of IEC TS 62271-5:2024 is applicable with the following additions:

|
— =

S 0O ()

Sa
value of 30 s is suggested;

lose time and less than T,,, (see 6.102.7 of IEC TS 62271-315:2024).

utation.

n order to avoid-damage on the releases when permanent orders for closing or opening

o that when'the BPS or PS is closed, the close release control contact ("b" contact or b
ontact) iS'open and the open release control contact ("a" contact or make contact) is clo
nd when the BPS or PS is open, the open release control contact is open and the g
please control contact is closed,;

- W

ion,

ime ¢" is the time required to detect an unsuccessful commutation. ¢" is more than“the open-

The operating sequence is based on the assumption that the BPS or PS reclosés after an unsuccgssful

here shunt opening*and closing releases are used, appropriate measures shall be taken

are

pplied. For example, those measures may be the use of series control contacts arrapged

reak
sed,
lose

of the BPS or PS at rest, open or closed. The signalling shall be sustained;

ition

connections shall withstand the stresses imposed by the BPS or PS, especially those due
to mechanical forces during operations;

where special items of control equipment are used, they shall operate within the limits
specified for supply voltages of auxiliary and control circuits, switching and/or insulating and
operating media, and be able to switch the loads which are stated by the manufacturer of
the BPS or PS;

special items of auxiliary equipment such as liquid indicators, pressure indicators, relief
valves, filling and draining equipment, heating and interlock contacts shall operate within
the limits specified for supply voltages of auxiliary and control circuits and/or within the limits
of use of interrupting and/or insulating and operating media;

where anti-pumping devices are part of the BPS or PS control scheme, they shall act on
each control circuit, if more than one is installed.
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Dependent power operation

Subclause 6.5 of IEC TS 62271-5:2024 is applicable with the following addition.

A BPS or PS arranged for dependent power opening with external energy supply shall also be
capable of closing immediately (i.e. without additional delay) following the opening.

6.6

Stored energy operation

Subclause 6.6 of IEC TS 62271-5:2024 is applicable with the following addition to the first

para

graph of 6.6.1.

A BF
follo

6.7

Sub
HVD

6.8

Sub
HVD

6.9
Sub

6.10
6.10
Sub

PS or PS arranged for stored energy closing shall also be capable of closing immedi
wving the opening operation.

Independent unlatched operation (independent manual or power operation)

tlause 6.7 of IEC TS 62271-5:2024 is not applicable as this type of operation is not usg
C systems.

Manually operated actuators

tlause 6.8 of IEC TS 62271-5:2024 is not applicable as, thistype of operation is not usg
C systems.

Operation of releases

lause 6.9 of IEC TS 62271-5:2024 is applicable.

Pressure/level indication
1 Gas pressure

tlause 6.10.1 of IEC TS 62271:56:2024 is applicable with the following addition.

All BPSs or PSs having an ehergy storage in gas receivers or hydraulic accumulators (see ¢

of |
com
or w

6.10
Sub

FC TS 62271-5:2024) and all BPSs or PSs except sealed pressure devices, U
pressed gas for switching (see 6.103) shall be fitted with a locking device set to operat
thin, the appropriate limits of pressure stated by the manufacturer.

2 Liquid)level

lause-6.10.2 of IEC TS 62271-5:2024 is applicable.

6.11

htely

ed in

ed in

.6.2
sing
e at,

Nameplates

Subclause 6.11 of IEC TS 62271-5:2024 is applicable with the following additions:

e The nameplates of a BPS or PS and their operating devices shall be marked in accordance
with Table 1;

e Coils of operating devices shall have a reference mark permitting the complete data to be
obtained from the manufacturer;

e Releases shall bear the appropriate data.
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Table 1 — Nameplate information

Abbreviation | Unit | BPS | ps | OPerating _ Condition:
device Marking only required if
1 2 3 4 5 6 7
Manufacturer X X X
Type designation and serial X X X
number
Rated direct voltage Uy kV X
- 2 I L\ L N L Difforent from 11
- 1o Cartii rde NV ZAY T Do e T T o T
— |Across open switch Urgo kV X Y Different from U,
Rated lightning impulse U
withistand voltage P kV X
— |10 earth @ pe kV X Y Different ffom U,
— |Across open switch Upo kv X Y Different from U,
Ratgd switching impulse U
withistand voltage s kv X
— |Toearth?@ se kV X Y Different from U,
— |Across open switch so X Y Different from Uy
Rat¢d direct withstand Uyg KV X
voltage
— |10 earth @ dde X Y Different from Uy,
- |Across open switch Uqgo X Y Different from Uy,
Rat¢d continuous current Iy A Y X Rating is assigned
For BPSs when a
Rat¢d temporary current I A X temporary current is
assigned
Duration of temporary current min X Different from 30 min
R.atead short-time withstand Iy KA X X
direft current
Rat¢d peak withstand current fpd kA X
Rat¢d duration of short-Circuit | g ] Y Different from 1 s
Rate¢d supply voltageof
auxfliary and control circuits \Y
Ua (X)
Spefify DC/AC_(with rated Hz
frequency)
Filling‘pfessure for operation P MPa (X)
Filling pressure for insulation P
and/or switching € MPa | (X) | (X)
Mass M kg Y Y Y More than 300 kg
Type and mass of fluid (liquid M, kg Y v Contains fluid
or gas) for switching
Rated operating sequence X X
Year of manufacture X X
Minimum and maximum Y Y v Different from
ambient air temperature -5 °C and/or 40 °C
Reference to this document X X X
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X = the marking of these values is mandatory; blanks indicate the value zero.

(X) = the marking of these values is optional.

Y = the marking of these values is in accordance with the conditions in column 7.

a For BPSs this rating applies to the open position only.

NOTE 1

are used, the word "rated" need not appear.

NOTE 2 The BPS or PS can have different insulation levels to earth and across open contacts (see 6.101).

The abbreviation in column 2 can be used instead of the terms in column 1. When terms in column 1

6.12
Sub

6.13
Sub

6.14
Sub

6.15
Sub

For
base
dist3

rated voltage on the terminal and with the'switch in open position.

6.16
Sub

6.17
Sub

6.18
Sub

Locking devices

tlause 6.12 of IEC TS 62271-5:2024 is applicable.

Position indication

tlause 6.13 of IEC TS 62271-5:2024 is applicable.

Degrees of protection provided by enclosures

tlause 6.14 of IEC TS 62271-5:2024 is applicable.

Creepage distances for outdoor insulators

tlause 6.15 of IEC TS 62271-5:2024 is applicable with the following addition.

BPSs the creepage distance to earth and across open switching device shall be calcul

nce for a BPS terminal-to-earth shallsbe* calculated from each terminal with the rel¢]

Gas and vacuum tightness

tlause 6.16 of IEC TS 62271-5:2024 is applicable.

Tightness for liquid systems

tlause 6.17 of IECTS 62271-5:2024 is applicable.

Fire hazard (flammability)

tlause-6.18 of IEC TS 62271-5:2024 is applicable.

ated

d on the rated direct voltages as per 5:2.101 and 5.2.102, respectively. The creepage

vant

6.19

Electromagnetic compatibility (EMC)

Subclause 6.19 of IEC TS 62271-5:2024 is applicable.

6.20

X-ray emission

Subclause 6.20 of IEC TS 62271-5:2024 is applicable

6.21

Corrosion

Subclause 6.21 of IEC TS 62271-5:2024 is applicable.

6.22

Filling levels for insulation, switching and/or operation

Subclause 6.22 of IEC TS 62271-5:2024 is applicable.
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6.101 Design of BPSs and PSs
6.101.1 BPSs

Figure 1 shows a case where two BPSs are installed to by-pass and insert two converter units.

In the case illustrated in Figure 1 the BPS bridges one converter unit. Figure 7 illustrates the
case where two BPSs bridge two converter units of one pole. Each BPS consists of two
switching units in series.

BPS1
HVDC line —] — —

Midpoint

BPS2
Neutral
— | M bue

IEC
Figure 7 — Example of two series connected BPSs

In the case illustrated in Figure 7 the veltage between the HVDC line and the neutral bys is
shared by four switching units.

Grading elements, if used, can cansist of resistors or a combination of resistors and capacifors,
but mot capacitors alone. They.do not necessarily have to be fitted in the same enclosure|(i.e.
can pe in separate units).

NOTHE In case grading elements are used in Figure 7, the voltage across each BPS is 50 % of the voltage ¢f the
HVD( line and the voltage-across the post insulator of BPS1 is 75 % of the voltage of the HVDC line, whereds the
voltage across the postinsulator of BPS2 is 25 % of the voltage of the HVDC line.

As dan be seén; the voltage of a BPS depends on the voltage of the HVDC line, number of
conVerter units per pole and number of series connected switching units.

6.101.2./ PSs

PSs are used for rapid configuration of a multi-terminal HVDC transmission system. Examples
are given in Figure 2 and Figure 3.

6.102 General requirement for operation

A BPS or PS, including its operating devices, shall be capable of completing its operating
sequence given in 5.102 in accordance with the relevant provisions of 6.5 to 6.10 and 6.103 for
the whole range of ambient temperatures within its minimum and maximum air temperature as
defined in Clause 4 of IEC TS 62271-5:2024.

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.
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BPSs and PSs provided with heaters shall be designed to permit an opening or closing
operation at the minimum ambient air temperature when the heaters are not operational for a
minimum time of 2 h.

6.103

Pressure limits of fluids for operation

The manufacturer shall state the maximum and minimum pressures of the fluid for operation at
which the BPS or PS is capable of performing according to its ratings and at which the
appropriate low and high-pressure interlocking devices shall be set (see 6.10).

6.104___Time quantities
Refgr to Figure 4, Figure 5 and Figure 6.

Valules may be assigned to the following time quantities:

6.105
Outdoor BPSs and PSs shall be'designed to withstand and operate correctly when mechani

loadgd by stresses resulting from ice, wind and connected conductors. If required, this capa
is dgmonstrated by means of-calculations.

Somle examples of static forces due to wind, ice and weight on flexible and tubular conne
conductors are givenjas guidance in Table 2.

When calculating the stresses resulting from ice and wind, the ice coating and wind pres
shal

The

the

gpening time (no-load);

dlosing time (no-load);

(@)

lose-open time (no-load);
gpen-close time (no-load)
dqommutation time (if applicable, see also 7.102).

quantities are based on:
ated supply voltages of closing and opening devices and of auxiliary and control cir

see 5.6);

lling levels for insulation and/or operation“(see 6.22);

gn ambient air temperature of 20 °C 5 °C.

Static mechanical loads

be in.accordance with 4.1 of IEC TS 62271-5:2024.

ated supply frequency of closing and openingrdevices and of auxiliary circuits (see 5.7);

Cuits

cally
Dility

cted

sure

tensile force due to the connected conductors is assumed to act at the outermost er

d of

PS or PS terminal.

Table 2 — Examples of static horizontal and vertical forces for static terminal load

Rated voltage Rated current Static horizontal force Static vertical force
range range F,,
Urd Ir0| Longitudinal Transversal Ftv
Fina Fine
kV A N N N
105 to 160 1250 to 2 000 600 200 1 000
210 to 420 1600 to 4 000 1500 500 1250
525 to 840 2 000 to 4 000 2 000 660 1500
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7 Type tests

7.1 General
711 Basics
Subclause 7.1.1 of IEC TS 62271-5:2024 is applicable with the following additions:

The type tests for BPSs or PSs are listed in Table 3.

Tolerarees—ontestgquantittesaregiverinAnRnex-
A negw or refurbished BPS or PS may be used for each of the tests specified in Table\3.

The responsibility of the manufacturer is limited to the declared values and notio-those vdlues
achigved during the type tests.

The expanded uncertainty of a complete measuring system for determination of the ratings shall
be 45 %, evaluated with a coverage probability of 95 % corresponding to a coverage factor
k = 4 under the assumption of a normal distribution.

NIA

NOTE Procedures for the determination of the uncertainty of measurements ‘are given in ISO/IEC Guide 98-3 [1]1.

A change in the auxiliary and control circuit does notcconstitute an alternative operating
mecpanism.

Table 3 — Mandatory-type tests

Preferred type tests 2@ Subclauses

Dielgctric tests 7.2

Resistance measurement 7.3

Confinuous current test (PS only) 7.4

Temporary current test (BPS only) 7.4.101

Shoit-time withstand current and peak withstand current tests 7.5

Additional tests on auxiliary and controkCircuits 7.9

Mechanical operation test at ambient‘temperature 7.101.2

Current commutation tests 7.102

ther type tests are_required for all BPSs and PSs where the associated rating is specified, for example RlIV is

a andatory type tests ate.lrequired for all BPSs and PSs regardless of rated voltage, design or intended [use.
required only for rated voltages of 210 kV and above.

Ty|pe tests dependinig on requirements Condition requiring type test Subclauses
Elecfromagnetic‘compatibility tests (EMC) Uy 2210 kV 7.8
Confinuous_current test On BPSs when a continuous current 7.4

rating is assigned
Verification of the protection Assigned IP and IK class 7.6
Tightress—test Centrelled—sealed-erclosedpressure FF
systems
EMC tests Electronic equipment or components 7.8
are included in the auxiliary and control
circuit
X-ray radiation test Vacuum interrupters 7.10
Low and high temperature tests If ambient air temperature is different 7.101.3
from -5 °C and/or +40 °C
Humidity test Insulation subject to voltage stress and | 7.101.4
condensation
Test to prove operation under severe ice Outdoor BPS or PSs with moving 7.101.5
conditions external parts

T Numbers in square brackets refer to the Bibliography.
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7.1.2 Information for identification of test objects

Subclause 7.1.2 of IEC TS 62271-5:2024 is applicable.

7.1.3 Information to be included in type-test reports

Subclause 7.1.3 of IEC TS 62271-5:2024 is applicable with the following addition:
Further details relating to records and reports of type tests are given in Annex B.

7.2 Dielectric tests

7.2.1 General

Sub¢lause 7.2.1 of IEC TS 62271-5:2024 is applicable with the following addition(

No tests are required for the BPS in closed position.

NOTHE When the BPS is in closed position, the voltage stresses are substantially lower, thian the ratings assigned in
open|position (since a converter unit is by-passed) and therefore the dielectric stresses terminal to earth in cJosed
positipn are covered by the tests in open position.

7.2.2 Ambient air conditions during tests

Sub¢lause 7.2.2 of IEC TS 62271-5:2024 is applicable.

7.2.3 Wet test procedure
Sub¢lause 7.2.3 of IEC TS 62271-5:2024 is applicable.

7.2.4 Arrangement of the equipment

Sub¢lause 7.2.4 of IEC TS 62271-5:2024 is applicable.

7.2.% Criteria to pass the test

Sub¢lause 7.2.5 of IEC TS 62271-5:2024 is applicable with the following addition:

For metal enclosed BPSs or PSs tested with test bushings that are not part of the BPS o1 PS,
flashovers across the test bushings shall be disregarded, but each failed test shall be repeated.
In case the test bushings continue to fail they shall be replaced.

7.2.6¢ Application of test voltage and test conditions

Sub¢lause’7.2.6 of IEC TS 62271-5:2024 is applicable with the following addition.

7.2.6.1 General

Subclause 7.2.6.1 of IEC TS 62271-5:2024 is applicable.

7.2.6.2 General case

Subclause 7.2.6.2 of IEC TS 62271-5:2024 is not applicable.

With reference to Figure 4 of IEC TS 62271-5:2024, which shows a diagram of connection of a
single pole switching device, the test voltage shall be applied according to Table 4, Table 5 or
Table 6 as applicable.
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It is recognized that it might not be possible to perform tests on a BPS in a test laboratory which
fully corresponds to service conditions. Therefore, alternatives for dielectric tests are provided
for BPSs depending on the product configuration and the test setup of the laboratory.

Alternative 1 is a test setup to test the BPS using one voltage source only.

Alternative 2 is a test setup to test the relevant BPS by applying voltage to both terminals with
one of the following methods:

a) Voltage distribution method. This is achieved by |nclud|ng the Complete BPS configuration

E
¢
is permitted to replace the BPSs not subjected to type-test with its (their) grading-¢le ents
gqr equivalent components to ensure that the applied voltage will stress both) terminals
dorrectly;

b) Method with two voltage sources. This is achieved by applying a voltage orbboth term(nals
ysing two separate voltage sources. In this case the main part appliediconsist of the rated
Withstand voltage to earth and the complementary part consist of a dirédt voltage, alternating
Voltage or impulse voltage with the same polarity as the main part

Altefnative 2 is not applicable for BPSs connected to the neutral.

It is| allowed to perform the complete set of withstand, tests with a combination of poth
altennatives, for example impulse voltage withstand tests according to Alternative 1 and djirect
voltgge withstand tests according to Alternative 2.

Table 4 — Test conditions in general casefor BPSs according to Alternative 1

Test condition Switching device Voltage applied to | Earth connected to Test voltage
1a Open AP F 5.3.101
Rated withstand volfage
to earth
2 Open A aF 5.3.102

Rated withstand volfage
across open switch|ng
device

3¢ Open A AF 5.3.102

Rated withstand voltage
across open switch|ng
device

BPSs confegted to the neutral may be tested as per test condition 2 but with terminal a connected to earth. In
his case-all’other test conditions may be omitted.

n tést-condition 1 terminal A defines the terminal assigned for the highest voltage to earth. Terminal a |s in
his ‘tést condition floating, i.e. not connected to a voltage source or earth. This test is a verification off the
nsufation terminal 1o earih based on the system insulating level and not intended to verify the insulation across
the open switching device.

Cc

Test condition 3 can be omitted if the arrangement of the terminals is symmetrical with respect to the frame.
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Table 5 — Test conditions in general case for BPSs according to Alternative 2

Test condition Switching device Voltage applied to Earth connected to Test voltage

1 Open Aanda? F 5.3.101

Rated withstand
voltage to earth

2 Open A AF 5.3.102

Rated withstand
voltage across open
switching device

'he test voltage to be applied on terminal a should be such that the voltage difference between termina
hnd a is equal to the rated withstand voltage across open switching device.

Is A

Table 6 — Test conditions in general case for PSs

Teq

t condition Switching device Voltage applied to Earth connected to Test voltage

1 Closed Aa F 5.3.101

Rated withstan
voltage to earth

2 Open A ak 5.3.102

Rated withstan
voltage across of
switching devic

32 Open A AF 5.3.102

Rated withstan
voltage across of

switching devicg

'est condition 3 can be omitted if the arrangemerit of the terminals is symmetrical with respect to the fran

7.2.6.3 Special cases

Sub

7.2.7
7.2.7
Sub

The

tlause 7.2.6.3 of IEC TS-62271-5:2024 is applicable to PSs only.

[ Tests of switchgear and controlgear
[.1 General

tlause 7.2/1 of IEC TS 62271-5:2024 is not applicable.

test(voltage shall be applied according to Table 1 of IEC TS 62271-5:2024 based or

ratetii isulating levels assigned in 5.3.101 and 5.3.102.

the

The tests shall be performed with the test conditions stated in 7.2.7.2, 7.2.7.3 and 7.2.7 .4,

resp

ectively.

7.2.7.2 Direct voltage tests

Subclause 7.2.7.2 of IEC TS 62271-5:2024 is applicable with the following addition.

The

BPS and the PS shall be tested with the test conditions described in 7.2.6.2.
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7.2.7.3 Switching impulse voltage tests

Subclause 7.2.7.3 of IEC TS 62271-5:2024 is applicable with the following addition.

PSs shall be tested with the test conditions described in 7.2.6.2. For outdoor BPSs or PSs dry
tests shall be performed using voltage of positive polarity only.

7.2.7.4 Lightning impulse voltage tests
Subclause 7.2.7.4 of IEC TS 62271-5:2024 is applicable with the following addition.

BPSks and PSs shall be tested as per 7.2.6.2. In addition, the open switching device shall be
testgd as per 7.2.6.3.1.

7.2.7.5 Superimposed test
Sub¢lause 7.2.7.5 of IEC TS 62271-5:2024 is not applicable.

7.2.7.6 Polarity reversal tests

Subg¢lause 7.2.7.6 of IEC TS 62271-5:2024 is applicable.

7.2.3 Artificial pollution tests for outdoor insulators

Subg¢lause 7.2.8 of IEC TS 62271-5:2024 is applicable.

7.2.9 Partial discharge tests
Subg¢lause 7.2.9 of IEC TS 62271-5:2024 is applicable.

7.2.10 Dielectric tests on auxiliary and control circuits

Subg¢lause 7.2.10 of IEC TS 62271-5:2024 is applicable.

7.2.11 Voltage test as a condition check

Subg¢lause 7.2.11 of IEC, TS 62271-5:2024 is applicable.

7.3 Resistance measurement

Subg¢lause 7.3 oFNEC TS 62271-5:2024 is applicable.

7.4 Continuous current tests

Subg¢lause 7.4 of IEC TS 62271-5:2024 is applicable with the following addition.

This test applies to PSs only and to BPSs to which a continuous current rating has been
assigned.

7.4.101 Temporary current test

Subclause 7.4 of IEC TS 62271-5:2024 is applicable with the following addition.
This test applies to BPSs to which a temporary current has been assigned.

The duration of the test is determined by the time it takes to close the by-pass disconnector
(BPD in Figure 1), a typical value is 30 min.
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The test shall be performed in accordance with IEC TS 62271-5:2024, 7.4. The current shall be
the temporary current and the duration of the test shall be 30 min.

The BPS is considered having passed the test if the temperature rise does not exceed the
relevant temperature limits described in IEC TS 62271-5:2024, Table 10.

7.5

Short-time withstand current and peak withstand current tests

7.5.1 General

Subclause 7.5.1 of IEC TS 62271-5:2024 is applicable.

7.5.4
Sub

The

p Arrangement of the equipment and of the test circuit

tlause 7.5.2 of IEC TS 62271-5:2024 is applicable with the following addition\,

curregnt tests. Air or N, may be used as an alternative to gases withChigh global war

pote

7.5.1

Sub

7.5.4

Sub

7.6
Sub

7.7
Sub

7.8
Sub

7.8.1
Sub

htial. There is also no requirement of minimum pressure for insulation and/or switchin

] Test current and duration

tlause 7.5.3 of IEC TS 62271-5:2024 is applicable.

! Conditions of the test object after test

tlause 7.5.4 of IEC TS 62271-5:2024 is applicable.

Verification of the protection

tlause 7.6 of IEC TS 62271-5:2024 istapplicable.

Tightness tests

tlause 7.7 of IEC TS 62271-5:2024 is applicable.

Electromagnetictcompatibility tests (EMC)

tlause 7.8 of IECFS 62271-5:2024 is applicable with the following additions.

A Emission tests from the main circuits (radio interference voltage test, RIV

lause7:8.1.1 of IEC TS 62271-5:2024 is applicable with the following addition.

PSs

shall be tested with the test conditions described in Table 8 in 72 6.3

use of insulating fluid is not mandatory for short-time withstand currenfyand peak withsLand

ing
g.

BPSs shall be tested in open position only with test condition 1 described Table 4 or Table 5 in
7.2.6.3.
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7.8.3.2 Ripple on DC input power port immunity test

Subclause 7.8.3.2 of IEC TS 62271-5:2024 is applicable with the following addition:

If no electronic components are used in the control unit and the mechanical operation test at
ambient air temperature in accordance with 7.101.2 is performed on the complete BPS or PS
equipped with its entire control unit, the ripple on DC input power port immunity test according
to subclause 7.8.3.2 of IEC TS 62271-5:2024 is regarded as being covered and additional tests
are not required. When testing of the complete BPS or PS is not practicable, component tests
in accordance with 7.101.1.2 are acceptable.

Whe
the i

This
and

7.9
7.9.1
Sub

7.9.7
Sub

re electronic components are used, tests according to 7.8.3.2 of IEC TS 62271-5:202
hdividual components are sufficient.

subclause is applicable to both complete electronic boards (for example control modIIes)

Hevices containing at least one electronic component (for example electronictiming rel

Additional tests on auxiliary and control circuits
General

tlause 7.9.1 of IEC TS 62271-5:2024 is applicable.

4 Functional tests

tlause 7.9.2 of IEC TS 62271-5:2024 is applicable with the following addition:

If the mechanical operation test at ambient air)temperature in accordance with 7.101

perf
accd
tests
prac

7.9.1

Sub

7.9.4

Sub

brmed on the complete BPS or PS equipped with its entire control unit, the functional {
rding to subclause 7.9.2 of IEC TS 622%71-5:2024 are regarded as covered and addit

are not required and may be omitted. When testing of the complete BPS or PS ig
ticable, component tests in accordance with 7.101.1.2 are acceptable.

b Verification of the operational characteristics of the auxiliary contacts

lause 7.9.3 of IEC TS 62271-5:2024 is applicable.

! Environmental-tests

lause 7.9.4 of 1EC TS 62271-5:2024 is applicable with the following addition:

If th

mechanical operation test at ambient air temperature in accordance with 7.101.2, the

and high_temperature tests in accordance with 7.101.3 and, if applicable, the humidity te
accdrdance with 7.101.4 are performed on the complete BPS or PS equipped with its e
contfol™Minit or in case of the humidity test on the control equipment respectively,

4 on

ys).

2 is
ests
onal

not

low
st in
ntire

the

environmental tests according to of IEC TS 62271-5:2024, 7.9.4 are regarded as covered and
additional tests can be omitted. When testing of the complete BPS or PS is not practicable,
component tests in accordance with 7.101.1.2 are acceptable.

Seismic tests are not covered. If a seismic test is requested, it should be performed in
accordance with IEC TR 62271-300 by agreement between manufacturer and user.

7.9.5 Dielectric test

Subclause 7.9.5 of IEC TS 62271-5:2024 is applicable with the following addition.

The dielectric test shall be performed on auxiliary and control circuits that are in new condition.
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7.10 X-radiation test procedure for vacuum interrupters

Subclause 7.10 of IEC TS 62271-5:2024 is applicable.

7.101 Mechanical and environmental tests
7.101.1 Miscellaneous provisions for mechanical and environmental tests
7.101.1.1 Mechanical characteristics

At the beginning of the type tests, the mechanical characteristics of the BPS or PS shall be
estaptished e€ - R—6 06 gires—exampltes—en—how—to—measurg the
mechpanical characteristics. The mechanical characteristics will serve as the reference, for the
purpose of characterising the mechanical behaviour of the BPS or PS. Furtherthore,| the
mechanical characteristics shall be used to confirm that the different test samples used dyring
the mechanical and switching type tests behave mechanically in a similar wayi¢e. within the
tolerfances specified by the manufacturer. The reference mechanical charactesistics are |also
used to confirm that production units behave mechanically in a similar way gompared to the test
samples used during type tests.

Follgwing are examples of operating characteristics that can be recorded:

— rjo-load travel curves;
— (dlosing and opening times.

The [mechanical characteristics shall be produced durifg a no-load test made with a sing1le 0]
operation and a single C operation at rated supply veltage of operating devices and of auxjliary
and [control circuits, filling pressure for operation“and at the minimum filling pressurg for
opernation.

7.101.1.2 Component tests

Wheln testing of a complete BPS or PS.\i¢’ not practicable, component tests may be accepted as
type|tests. The manufacturer should. determine the components which are suitable for testjng.

Components are separate functional sub-assemblies which can be operated independenfly of
the gomplete BPS or PS (for example, switching unit, operating mechanism).

Wheln component testsi'are made, the manufacturer shall prove that the mechanical|and
envifonmental stresses on the component during the tests are not less than those appligd to
the game component when the complete BPS or PS is tested. Component tests shall cover all
different types’of-components of the complete BPS or PS, provided that the particular ﬁst is
appljcable ta the component. The conditions for the component type tests shall be the samje as
thosp which=could be employed for the complete BPS or PS.

Parts_of nm(ilinry and caontrol pqnipmpnt which have bheen manufactured in accordance lwith

relevant standards shall comply with these standards. The proper function of such parts in
connection with the function of the other parts of the BPS or PS shall be verified.

7.101.1.3 Characteristics and settings of the BPS or PS to be recorded before and after
the tests

Before and after the tests, the following operating characteristics or settings shall be recorded
and evaluated:

a) closing time;

b) opening time;

c) time spread between units (if applicable);

d) recharging time and consumption of the operating device;
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e) consumption of the control circuit, if applicable;

f) consumption of the auxiliary circuit;

g) duration of opening and closing command;

h) tightness, if applicable;

i) gas densities or pressures, if applicable;

j) resistance of the main circuit;

k) mechanical travel characteristics (if applicable);

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

The jabove operating characteristics shall be recorded at

— rpted supply voltage and filling pressure for operation;

— rhaximum supply voltage and filling pressure for operation;

— rhaximum supply voltage and minimum functional pressure for operation;]
— rinimum supply voltage and minimum functional pressure for operation;

— rhinimum supply voltage and filling pressure for operation.
7.1011.1.4 Condition of the BPS or PS during and after the tests

During and after the tests, the BPS or PS shall be in such\a condition that it is capable of
opeffating normally, carrying its rated continuous or temperary current and withstanding the
voltgge values according to its rated insulation level.

In ggneral, these requirements are fulfilled if

o

uring the tests, the BPS or PS operates on command and does not operate without

gqommand;

— gfter the tests, the characteristics measured according to 7.101.1.3 are within the tolerapces
diven by the manufacturer;

— Jfter the tests, coated contacts“are such that a layer of coating material remains af the
dontact area. If this is not the case, the contacts shall be regarded as bare and the|test
requirements are fulfilled-only if the temperature rise of the contacts during the continlious
durrent test (according.t0-7.4) does not exceed the value permitted for bare contacts;

|
o

uring and after thestests, it shall be possible to fit any defined replacement part accornding
b the manufacturer's instructions;

—

fter the tests\the insulating properties of the BPS or PS in the open position shall be in
ssentially{the same condition as before the tests. Visual inspection of the BPS or PS gfter
e testslis)usually sufficient for verification of the insulating properties. In the case of BPSs
r PSs'with sealed-for-life interrupters, a voltage test as a condition check in accordance
ith,7-2.11 replaces this visual inspection;

= QO ~—+ D Q

- le DUG:Ud‘fUI‘“fU DVV;tthD, thc ;Ilblcdbc Uf thc chibtallbc Uf thc Illd;ll bilbuit th” bc IeSS
than or equal to 20 %. If the increase in resistance exceeds 20 % then a continuous current
test according to 7.4 is applicable to determine if the test object can carry its rated
continuous current without exceeding the temperature limits given in Table 10 of IEC TS
62271-5:2024 by more than 10 K;

— for other BPS or PS types, the resistance condition check of the test object is satisfactory if
the resistance increase determined in 7.3.4.1 of IEC TS 62271-5:2024 is not greater than
20 %. If the resistance increase exceeds 20 % a visual inspection shall be performed.
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7.101.1.5 Condition of the auxiliary and control equipment during and after the tests

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 contacts) shall be arranged
to switch the current of the circuits to be controlled (see 6.4);

— during and after the tests, the auxiliary and control equipment shall fulfil its functions;

— during and after the tests, insulation capability of the auxiliary circuits, of the auxiliary
gwitches and of the conirol equipment shall not be impaired. In case of doubt, the dielgctric
tests according to 7.10.5 of IEC TS 62271-5:2024 shall be performed;

— during and after the tests, the contact resistance of the auxiliary switches shall ngt be
ffected adversely.

Q)

7.101.2 Mechanical operation test at ambient air temperature
7.101.2.1 General

The [mechanical operation test shall be carried out at the ambient(air temperature of the|test
location. The ambient air temperature shall be recorded in the test\report. Auxiliary equipment
formling part of the operating devices shall be included.

The [mechanical operation test shall consist of 2 000, operating cycles in accordance |with
7.1001.2.3.

A BFS or PS design can be fitted with several variants of auxiliary equipment (shunt releases
and [motors) in order to accommodate the various rated control voltages and frequencigs as
statged in 5.6 and 5.7. These variants do not pneed to be tested if they are of similar designs|and
if the resulting no-load mechanical characteristics are within the tolerance given in Annex [D.

7.101.2.2 Condition of the BPS or-PS before the test

The |BPS or PS for test shall be completely mounted on its own support and its operating
mechanism shall be operated.in-the specified manner. It shall be tested according to its typle as
follows:

Tests shall be conducted at the filling pressure for insulation and/or switching.

7.1011.2.3 Operating sequence

The BPS orPS shall be tested in accordance with Table 7.

Table 7 — Number of operating sequences

Operating

Operating sequence

Supply voltage

pressure

Number of operating sequences

~
[

~

b

time between two operations which is necessary to restore the initial conditions and/or to prevent undue
heating of parts of the BPS or PS (this time can be different according to the type of operation).
shortest time between an O and subsequent C operation such that the BPS or PS reaches the fully open

position prior to closing.

Minimum Minimum functional 500

C-¢,-0 Rated Filling pressure 500

Maximum Filling pressure 500

C-t,-0-,-C-1,-0 Rated Filling pressure 250
O opening;
C closing;
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During the test, lubrication of parts outside of the main circuit is allowed in accordance with the
manufacturer's instructions, but no mechanical adjustment or other kind of maintenance is
allowed.

7.101.2.4 Acceptance criteria for the mechanical operation tests
a) Before and after the total test programme, the following operations shall be performed:

— five operating cycles at the rated supply voltage of closing and opening devices and of
auxiliary and control circuits and/or the filling pressure for operation;

— five operating cycles at the minimum supply voltage of closing and opening devices and
of QIIY”iQr\/ and control circuits and/or the minimum pressure for npnrafinn;

1 five operating cycles at the maximum supply voltage of closing and opening devices| and
of auxiliary and control circuits and/or the filling pressure for operation.

uring these operating cycles, the operating characteristics (see 7.101.4:3) shall be
pcorded. It is not necessary to publish all the oscillograms recorded. However, at leastone
scillogram for each set of conditions given above shall be included in the“test report.

Q =0

h addition, the following checks and measurements shall be performed:

measurements of characteristic operating fluid pressures_afd consumption dyring
operations, if applicable;

verification of the rated operating sequence;

checks of certain specific operations, if applicable.

he variation between the mean values of each parameter measured before and aftef the
hechanical endurance tests shall be within the tolerances given by the manufacturer.

Ly = -

b) After the total test programme the condition of the BPS or PS shall be in accordance|with

.101.1.4.
7.101.3 Low and high temperature tests
7.101.3.1 General requirements

It is|not necessary to perform thectwo tests in succession, and the order in which they| are
carried out is arbitrary. If the minimum ambient air temperature of indoor and outdoor switghes
is higher than or equal to -5.2C;'no low temperature test is required. If maximum ambierjt air
temperature is not higher than*+40 °C, no high temperature test is required.

If hejat sources are required, they shall be in operation.

Liqujd or gas supplies for BPS or PS operation are to be at the test air temperature unless the
BPS|or PS deSign requires a heat source for these supplies.

No maintenance, replacement of parts, lubrication or readjustment of the BPS or PS is
pernrissible during the tests.

The BPS or PS has passed the test if the conditions stated in 7.101.1.4 and 7.101.1.5 are
fulfilled. Furthermore, the conditions in 7.101.3.4 and 7.101.3.5 shall be fulfilled and the leakage
rates recorded shall not exceed the limits given in Table 15 of IEC TS 62271-5:2024. In the test
report the testing conditions and the condition of the BPS or PS before, during and after the
test shall be reported. The recorded quantities shall be presented. To reduce the number of
oscillograms in the test report, a single representative oscillogram of every relevant type of
operation under each specified testing condition shall be included.

A BPS or PS design may be fitted with several variants of auxiliary equipment (shunt releases
and motors) in order to accommodate the various rated control voltages and frequencies as
stated in 5.6 and 5.7. It is not necessary to test these variants if they are of similar designs and
if the resulting no-load mechanical characteristics are within the tolerance given in 7.101.1.1.
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The conditions during and after the tests are given in 7.101.3.6.

7.101.3.2 Measurement of ambient air temperature

The ambient air temperature of the immediate test environment shall be measured at half the

height of the BPS or PS and at a distance of 1 m from the BPS or PS.

The maximum temperature deviation over the height of the BPS or PS shall not exceed 5 K.

7.101.3.4 Low temperature test

The [diagram of the test sequences and identification of the application points for théd

spedified are given in Figure 8.

A

Temperature
Q
T

BPS or
PS closed

i

Operate
BPS or PS

NOTHE Letters a through k<identify application points of tests specified in 7.101.3.4.

Figure 8 — Test sequence for low temperature test

If the low temperature test is performed immediately after the high temperature test, the
temperaturestest can proceed after completion of item u) of the high temperature test. In

casq, items a) and b) in the following list are omitted.

Time
IEC

ests

low
this

a) ne test bFS or PS shall be prepared and adjusted In accordance with the manutactu

instructions;

rer's

b) Characteristics and settings of the BPS or PS shall be recorded in accordance with 7.101.1.3
and at an ambient air temperature of 20 °C + 5 °C (T,). The tightness test (if applicable)

shall be performed according to 7.7;

c) With the BPS or PS in the closed position, the air temperature shall be decreased to the
appropriate, minimum ambient air temperature (7 ), according to the minimum ambient

temperature specified as given in 4.1.2, 4.1.3 and 4.2.4 of IEC TS 62271-5:2024. The BPS
or PS shall be kept in the closed position for 24 h after the ambient air temperature stabilises

at 7;
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d)

e)

g)
h)

k)

During the 24 h period with the BPS or PS in the closed position at temperature 7|, a

tightness test shall be performed (if applicable). An increased leakage rate is acceptable,
provided that it returns to the original value when the BPS or PS is restored to the ambient
air temperature 7, and is thermally stable. The increased temporary leakage rate shall not

exceed the permissible temporary leakage rate of Table 15 of IEC TS 62271-5:2024;

After 24 h at temperature 7|, the BPS or PS shall be opened, closed and opened at rated
values of supply voltage and operating pressure. The mechanical characteristics shall be
recorded and shall be within the manufacturer's specified tolerances;

The low temperature behaviour of the BPS or PS and its alarms and lock-out systems shall
he verified by disconnecting the supply of all heating devices including alsa the
nti-condensation heating elements, for a duration #,. During this interval, occurrence,of an
larm is acceptable but lock-out is not. At the end of the interval ¢,, a closing order; at rated
alues of supply voltage and operating pressure, shall be given. The. méchapical
haracteristics shall be recorded and shall be within the manufacturer's specified tolerarjces.

he manufacturer shall state the value of 7, (not less than 2 h) up to which“the BPS of PS

5 still operable without auxiliary power to the heaters. In the absenceyof such a statement,
he default value shall be equal to 2 h;

he BPS or PS shall be opened and left in the open position forl24 h;

uring the 24 h period with the BPS or PS in the open position at temperature 7, a tighthess

g
3

v

d

T

[

t

T

0

test shall be performed (if applicable). An increased leakage rate is acceptable, provided
that it returns to the original value when the BPS orxPS is restored to the ambient air
temperature T, and is thermally stable. The increased temporary leakage rate shall not
€
/
v
I

q
S
(
3
(
/
[

xceed the permissible temporary leakage rate ofiT'able 15 of IEC TS 62271-5:2024;

t the end of the 24 h period, 50 closing and §0 opening operations shall be made at rated
alues of supply voltage and operating pressure with the BPS or PS at temperature 7] . At

bast a 3 min interval shall be allowed forseach cycle or sequence. The first closing|and
pening operation shall be recorded. The mechanical characteristics shall be recorded|and
hall be within the manufacturer's spegified tolerances. Following the first opening operation
D) and the first closing operation(€), three OC operating cycles shall be performed.|The
dditional operations shall be cafried out by performing O — ¢, — C — ¢, operating sequences

¢, is defined in Table 7);

fter completing the 50 opening and 50 closing operations, the air temperature shall be
ncreased to ambient air temperature T at a rate of change of approximately 10 K per hour.

During the temperature transition period the BPS or PS shall be subjected to alternatel O —
th —C-1,-0andC -, -0 -1, — C operating sequences at rated values of supply voltage
gnd operating.\pressure. The alternate operating sequences should be carried out at 30 min
intervals so’that the BPS or PS will be in open and in closed position for 30 min periods
hetween'the operating sequences;
A
H

fter\the BPS or PS has stabilised thermally at ambient air temperature T,, a recheck ghall

enmade of the BPS or PS settings. The mechanical characteristics shall be recorded|and
shall be within the manufacturer's specified tolerances. The tightness test shall be repeated
as in item b) and the leakage rate shall remain within the limits stated in 7.7.

The accumulated leakage during the complete low temperature test sequence from item b)
to item j) shall not be such that lock-out pressure is reached (reaching alarm pressure is
allowed).

7.101.3.5 High temperature test

The diagram of the test sequence and identification of the application points for the tests
specified are given in Figure 9.


https://iecnorm.com/api/?name=34f91a2b3b5e2f7acf03b8ce5804a746

NOTHE Letters | through u identify application points of tests specified in 7:401.3.5.

- 44 — IEC TS 62271-316:2024 © |IEC 2024

o
)
®
@
£
o
= BPSor

o p PS open
’ 2 frf

t
ar s Operate
n BPS or PS
/ / BPS or PS \
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Time
IEC

Figure 9 — Test sequence for high temperature test

If the high temperature test is performed immediately “after the low temperature test, the fhigh
temperature test can proceed after completion ofiitem j) of the low temperature test. In| this

casq, items |) and m) below are omitted.

1)

m)

p)

q)
r)

=]

he test BPS or PS shall be prepared, and adjusted in accordance with the manufacturer's
nstructions;

Characteristics and settings of the-BPS or PS shall be recorded in accordance with 7.101.1.3
nd at an ambient air temperature of 20 °C + 5 °C (T4). The tightness test (if applicable)

hall be performed accordingtto 7.7;

(7)) Q

Vith the BPS or PS in the closed position, the air temperature shall be increased tq the
ppropriate, maximum ‘ambient air temperature (Ty), according to the upper limit of ambient

ir temperature as-given in 4.1.2, 4.1.3 and 4.2.4 of IEC TS 62271-5:2024. The BPS or PS
hall be kept incthe’closed position for 24 h after the ambient air temperature stabilisg¢s at

H>

N0 Q) Q) <

During the\24 h period with the BPS or PS in the closed position at the temperature 71}, a
tlghtness.test shall be performed (if applicable). An increased leakage rate is acceptable,
¢
E %

rovided that it returns to the original value when the BPS or PS is restored to the ambient
irfemperature T, and is thermally stable. The increased temporary leakage rate shall not

exceed the permissible temporary leakage rate of Table 15 of IEC TS 62271-5:2024;

After 24 h at the temperature Ty, the BPS or PS shall be opened and closed at rated values
of supply voltage and operating pressure. The mechanical characteristics shall be recorded
and shall be within the manufacturer's specified tolerances;

The BPS or PS shall be opened and not operated for 24 h at the temperature Ty;

During this 24 h period at temperature Ty, a tightness test shall be performed (if applicable).

An increased leakage rate is acceptable, provided that it returns to the original value when
the BPS or PS is restored to the ambient air temperature 7, and is thermally stable. The

increased temporary leakage rate shall not exceed the permissible temporary leakage rate
of Table 15 of IEC TS 62271-5:2024;
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s)

u)

7.101.4 Humidity test
7.101.4.1 General

At the end of the 24 h period, 50 closing and 50 opening operations shall be carried out at
rated values of supply voltage and operating pressure with the BPS or PS at the temperature
Th. Aninterval of at least 3 min shall be allowed for each cycle or sequence. The first closing

and opening operation shall be recorded. The mechanical characteristics shall be recorded
and shall be within the manufacturer's specified tolerances.

Following the first closing or opening operation, three O — 7, — C operating cycles shall be
performed. The additional operations shall be carried out by performing O — ¢, - C — ¢,
operating sequences (¢, and ¢, are defined in Table 7);

After completmg the tests indicated in s), the air temperature shall be decreased to ambient

e LN oty at ata ~Ff Iv\nnnr\ af SPFeX ataly O K /h
g lUIIIrJUI(ALuIU AA, a-afate-orenah g1 PPIUI\IIII(ALVI‘Y TO—IX7 T

uring the temperature transition period, the BPS or PS shall be subjected to alternatgd C —
L -0 —-1,—Cand O -1, - C-r,— O operating sequences at rated values of supply voltage

nd operating pressure. The alternate operating sequences should be carried\out at 30 min
intervals so that the BPS or PS will be in the open and closed positions for-30 min pefiods
etween the operating sequences;

e made of the BPS or PS settings. The mechanical characteristies shall be recorded|and
hall be within the manufacturer's specified tolerances. The tightriess test shall be repefated

[

t

i

b

After the BPS or PS has stabilised thermally at ambient air temperature T,, a recheck ghall
b

q

ds in item m) and the leakage rate shall remain within the limits*stated in 7.7.

he accumulated leakage during the complete high température test sequence from item |)
b item t) shall not be such that lock-out pressure is réached (reaching alarm pressufe is
llowed).

Q =

The [humidity test does not apply to equipment which is designed to be directly exposdd to
precjpitation, for example primary parts .of outdoor BPSs or PSs. The test shall be perforimed
on B|PSs or PSs or on BPS or PS components, where due to sudden changes of the temperature,
condensation may occur on insulating surfaces which are continuously stressed by voltage.
This|is mainly the insulation of the’ secondary wiring of indoor installed BPSs or PSs.|The
humjdity test is also not necessary where effective means against condensation are provided,

for gxample control cubicles~with anti-condensation heaters.

Applying the test procedure described in 7.101.4.2, the withstand of the test object, primarily
BPS|or PS components, to humidity effects, which may produce condensation on the sufface

of thie test object,is-determined in an accelerated manner.

7.101.4.2 Test procedure

The [test\object shall be arranged in a test chamber containing circulating air and in which the

temperature and humidity shall follow the cycle given in the following paragraph:

During about half of the cycle the surfaces of the test object shall be wet, and dry during the
other half. To obtain this result the test cycle consists of a period 7, with low air temperature

( min

=25 °C + 3 °C) and a period t, with high air temperature (7,5, = 40 °C + 2 °C) inside the

test chamber. Both periods shall be equal in time. The generation of fog shall be maintained for
that half of the cycle (see Figure 10) in which the low air temperature is applied.


https://iecnorm.com/api/?name=34f91a2b3b5e2f7acf03b8ce5804a746

— 46 - IEC TS 62271-316:2024 © |IEC 2024

W,

90 -

Relative humidity (%)
NN

o0 7

b —_— e e

| I
| |
| |
| |
i ‘ Time
-
%) A
2 | |
| |
© I I
3 I
€ 4042 ———— | l —_————
ﬂ_)l
= { } : ’ //
8 | | | -/
E | | | L
| | | .
| | | 7/
| ! | | /
25+ 3 | | !/
- | | | —
— l { | |
.
| >
| ! I' ! l Time (min)

IEC
Figure 10 — Humidity test

The [beginning of fog generation coincides in principle with the beginning of the low air
temperature period. However, to wet the vertical surfaces of materials with a high thermal jtime
congtant,-it is allowed to start the fog generation later within the low air temperature perioT.

The duration of the test cycle depends on the thermal characteristics of the test objects, and
shall be sufficiently long, both at high and low temperature, to cause wetting and drying of all
insulation surfaces. In order to obtain these conditions, steam should be injected directly into
the test chamber or heated water should be atomised; the rise from 25 °C to 40 °C may be
obtained with the provision of heat coming from the steam or atomised water or, if necessary,
by additional heaters. Preliminary cycles shall be carried out with the test object placed in the
test chamber in order to observe and to check these conditions.

For low-voltage components of BPS and PSs, usually having time constants smaller than 10 min,
the duration of the time intervals given in Figure 10 are: ¢4 = 10 min, #, = 20 min, /5 = 10 min

and #4 = 20 min.
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The fog is obtained by the continuous or periodical atomisation of 0,2 | to 0,4 | of water (with
the resistivity characteristics given below) per hour and per cubic metre of test chamber volume.
The diameter of the droplets shall be less than 10 ym; such a fog may be obtained by
mechanical atomisers. The direction of the spraying shall be such that the surfaces of the test
object are not directly sprayed. No water shall drop from the ceiling upon the test object. During
the fog generation the test chamber shall be closed, and no additional forced air-circulation is
permitted.

The water used to create the humidity shall be such that the water collected in the test chamber
has a resistivity equal to or greater than 100 Qm and contains neither salt (NaCl) nor any
corrosive element.

The [temperature and the relative humidity of the air in the test chamber shall be measurgd in
the immediate vicinity of the test object and shall be recorded for the whole duration of the fest.
No value of relative humidity is specified during the drop in temperature; howeverythe hunfidity
shal| be above 80 % during the period when the temperature is maintained at\25 °C. Thg air
shal| be circulated in order to obtain uniform distribution of the humidity in the“test chambegr.

The [number of cycles shall be 350.

Duripg and after the test, the operating characteristics of the test objects shall not be affe¢ted.
This|is proven by the dielectric withstand test on the auxiliary and/control circuits in accordance
with|7.2.11. The degree of corrosion, if any, should be indicated in the test report.

7.1011.5 Test to prove the operation under severe-ice conditions

The ftest under severe ice conditions is applicableronly to outdoor BPSs or PSs having mdving
extefnal parts. The test shall be performed acceording to IEC 62271-102:2018.

7.10R Current commutation test

This|test applies to BPSs and LPSs. Currently no laboratory test procedures and test cirguits
are pvailable. Requirements for testing and test parameters will be added once TC 115| has
provijded more relevant data.

8 Routine tests
Clayse 8 of IEC TS,62271-5:2024 is applicable with the following addition.

8.1 General

Sub¢lause8.1 of IEC TS 62271-5:2024 is applicable.

8.2 Dielectric test on the main circuit

Subclause 8.2 of IEC TS 62271-5:2024 is applicable with the following addition.

The dielectric test across the open contacts may be performed on the complete BPS or PS or
on single switching units, if the BPS or PS is constructed by assembling identical switching
units in series (see also Figure 7, where BPS1 and BPS2 consist of two series connected
switching units).

When performing dielectric tests on single units, the test voltage to be applied across each
single unit shall be that of the most stressed unit. This test voltage is the higher fraction of the
total withstand voltage with the BPS or PS in the open position and one terminal earthed. The
test voltage shall be applied to one side of the switching unit with the other terminal earthed.
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For BPSs or PSs using compressed gas for insulation and/or switching, the gas pressure during
the dielectric test, the main circuit shall be set at the minimum filling pressure for insulation
and/or switching. For sealed pressure systems, the gas pressure shall be the filling pressure
for insulation and/or switching.

In case of BPSs or PSs using a gas mixture such as SFg/N,, the test may be performed using
the declared gas mixture at the minimum filling pressure for insulation and/or switching or pure
SF¢ at a total absolute pressure not exceeding the equivalent gas pressure (Py.4;) as calculated

by the following equation (see Figure 4.1 of CIGRE TB 163 [3]): [est = f5F, +0,7x Pyyq N, - The

equfi'inn is vald for mixtures havina at least 30 % of SF. gas volume (see note):
I I A} 77

P

NOTEH

8.3

Sub

8.4

Sub

8.5

Sub

8.6

Sub

The

—

W

here

est is the total absolute SFg pressure at 7= 20 °C during routine dielectric tést on
main circuit;

B Fo is the partial pressure of SFg at T'= 20 °C at the minimum functional pressur
switching according to the declared gas mixture;

Ldd N2 is the partial pressure of N, at T = 20 °C at the minimum-functional pressur

switching according to the declared gas mixture.
See CIGRE TB 163 [3] for mixtures having less than 30 % SFg.
Tests on auxiliary and control circuits

tlause 8.3 of IEC TS 62271-5:2024 is applicable:

Measurement of the resistance of the main circuit

tlause 8.4 of IEC TS 62271-5:2024 is applicable.

Tightness test

tlause 8.5 of IEC TS 62271-5:2024 is applicable.

Design and visual checks

tlause 8.6 of IEC1.862271-5:2024 is applicable with the following addition.

following items-shall be checked as applicable:

he langdyage and data on the nameplates;
Hentification of any auxiliary equipment;

t

the

e for

e for

he ‘colour and quality of paint and corrosion protection of metallic surfaces;

the values of the resistors and capacitors connected to the main circuit.

8.101 Mechanical operating tests

Mechanical operating tests shall include the following:

a) at maximum supply voltage of operating devices and of auxiliary and control circuits and
filling pressure for operation (if applicable):

— five closing operations;

— five opening operations.
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b)

c)

at specified minimum supply voltage of operating devices and of auxiliary and control circuits
and minimum functional pressure for operation (if applicable):

— five closing operations;
— five opening operations.

at rated supply voltage of operating devices and of auxiliary and control circuits and filling
pressure for operation (if applicable):

— five O - " - C operating cycles, where " is specified in 5.102.

Mechanical operatlng tests should be carried out on the complete BPS or PS. However, when

BPS

d on

components accordlng to 7 101.1.2. In such cases, the manufacturer shall produge a
programme of commissioning tests for use at site to confirm the compatibility of such-sep3rate
unit4 and components when assembled as a BPS or PS. Guidance for commissioning tegts is

given in 11.3.101.

For

clos

f“ required operating sequences the following shall be performed and.records made of the
ng and opening operations:
measurement of operating times;

here applicable, measurement of fluid consumption during operations, for example
gressure difference.

<

Prodf shall be given that the mechanical behaviour conforms to that of the test object usef for
type| testing. For example, a no-load operating cyclés as described in 7.101.1.1, may be
performed to record the no-load travel curves at the end)of the routine tests. Where this is dpne,

the

gurve shall be within the prescribed envelope of the reference mechanical characteristi¢, as

defined in 7.101.1.1, from the instant of contact.separation to the end of the contact travgl for
an opening operation and from start of movement to contact touch for a closing operation.[See

also|Annex D.

Whefre the mechanical routine tests©are performed on sub-assemblies, the refergénce
mechanical characteristics shall be confirmed to be correct, as above, at the end off the

commissioning tests on site.

If the¢ measurement is performed on site, the manufacturer shall state the preferred measyring
procedure. If other procedures are used, the results can be different, and the comparison of the

instgntaneous contact stroke may be impossible to achieve.

If applicable, the mechanical characteristics can be recorded directly, using a travel transducer
or similar device'on the BPS or PS contact system or at other convenient locations on the drive
to tHe contact)system where there is a direct connection, and a representative image of the
contpct stroke can be achieved. The mechanical characteristics shall preferably be a continlious
curve. Where the measurements are taken on site, other methods may be applied which reford

poinfsof travel during the operating period.

Int

hese circumstances, the number of points recorded shall be sufficient to derive the time to,

and contact speed at, contact touch and contact separation, together with the total travel time.

After completion of the required operating sequences, the following tests and inspections shall
be performed (if applicable):

connections shall be checked;

the control and/or auxiliary switches shall correctly indicate the open and closed positions
of the BPS or PS;

all auxiliary equipment shall operate correctly at the limits of supply voltage of operating
devices and of auxiliary and control circuits and/or pressures for operation.
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Furthermore, the following tests and inspections shall be made (if applicable):

measurement of the resistance of heaters (if fitted) and of the control coils;

— inspections of the wiring of the control, heater and auxiliary equipment circuits and checking
of the number of auxiliary contacts, in accordance with the order specification;

— inspection of control cubicle (electrical, mechanical, pneumatic and hydraulic systems);

— recharging duration(s);

— functional performance of pressure relief valve of the operating mechanism;

— operation of electrical, mechanical, pneumatic or hydraulic interlocks and signalling devices;

-

-

9

Clau

9.1
A BH

peration of anti-pumping device;
eneral performance of equipment within the required tolerance of the supply voltage;
nspection of earthing terminals of the BPS or PS.

Guide to the selection of switchgear and controlgear (informative)
se 9 of IEC TS 62271-5:2024 is applicable with the following addition.

General

PS or PS suitable for a given duty in service is best selected by considering the indiv

rated values required by load conditions and fault conditions.

The

complete list of rated characteristics is given in)Clause 5. The following individual raf

are @ealt with in this Clause 9.

Typs

For
Clau

Othe

of rating and/or characteristics:

oltage, see 5.2;

hsulation level (can be different tetearth and across open contacts), see 5.3;
Lontinuous current, see 5.4;

emporary current, see 5:4.101;

uration of short-circuit, See 5.5;

Dperating sequenee;see 5.102.

ated characteristics not dealt with in Clause 9, reference should, if applicable, be maq
se 5 as folows:

r parameters to be considered when selecting a BPS or PS are, for example:

- L

dual

ings

e to

ocal’atmospheric and climatic conditions, see 9.2.105;

— Use at high altitudes, see 9.2.106;

— Opening and/or closing time.

9.2

Selection of rated values

Subclause 9.2 of IEC TS 62271-5:2024 is applicable with the following addition.
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9.2.101 Selection of rated voltage

The rated voltage of the BPS or PS should be chosen so as to be at least equal to the highest
voltage of the system at the point where the BPS or PS is to be installed.

NOTE 1 Reference is made to Annex C for BPSs.

NOTE 2 In some applications PSs are connected in series with a disconnector that always operates and with a
short time delay after PS, to reduce the duration of voltage stress across the open PS. For such applications, a lower

value of the rated direct voltage across the open PS can be chosen, whereby dielectric capabilities and creepage
distance across open switching device are reduced.

The ratedvoltages of a BPSor PS=according 5-2-10+=and-5-2- 102 shoufdbe—setectedfrom the
valugs given in 5.2 of IEC TS 62271-5:2024.

9.2.102 Insulation coordination

The [rated insulation level of a BPS or PS should be selected according to 5,3,

The jvalues in the tables stated there apply to both indoor and outdoor BRSs and PSs. It shiould
be specified in the enquiry whether the BPS or PS is to be of indoor_oroutdoor type.

The linsulation coordination in an electrical system serves to mifimise damage to the elecfrical
equipment due to overvoltages and tends to confine flashovers (when these cannof be
ecorjomically avoided) to points where they will cause no damage.

In agcordance with IEC TS 60071-11 and IEC TS 6007 1+12 precautions should be taken to|limit
the ¢vervoltages on the terminals of the BPS or PS'to stated values below the insulation I¢vel.

Whefre a BPS or PS is required for a position necessitating a higher insulation level, this shiould
be specified in the enquiry (see 10.101).

9.2.103 Selection of rated continuous current

The [continuous current of a PS shotld be selected from the standard values given in 5.4.

It shpuld be noted that PSs have no specified continuous overcurrent capability. When sele¢ting
a P9 therefore, the rated continuous current should be such as to make it suitable for any load
curregnt that may occuriniservice. Where intermittent over-currents are expected to be frequent
and severe, the manufacturer should be consulted.

9.2.104 Selection of temporary current

depgnds.oh the time it takes to close the by-pass disconnector. A typical value for the duration
is 30 min.

The temporary current of a BPS and its duration should be specified by the user. The dur?ion

9.2.105 Local atmospheric and climatic conditions

The normal atmospheric and climatic conditions for BPSs and PSs are given in Clause 4.

For outdoor BPSs and PSs, the atmospheric conditions in certain areas are unfavourable due
to smoke, chemical fumes, salt-laden spray and the like. Where such adverse conditions are
known to exist, special consideration should be given to the design of those parts of the BPS
or PS, especially the insulators, normally exposed to the atmosphere.
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The performance of an insulator in such atmospheres also depends on the frequency of washing
or cleaning operations and on the frequency of natural washing by rain. Since the performance
of an insulator under such conditions is dependent on so many factors, it is not possible to give
precise definitions of normal and heavily polluted atmospheres. Experience in the area where
the insulator is to be used is the best guide.

The manufacturer should be consulted when the BPS or PS is to be located where the wind
speed exceeds 34 m/s.

If a BPS or PS is to be located where an ice-coating exceeding 20 mm is expected, agreement

showwwmw_mw&_wwrm
correctly under such conditions.

Where applicable, the seismic qualification level should be specified by- the yser.
Sub¢lause 4.2.5 of IEC TS 62271-5:2024 should be taken into account.

For |ndoor installations, the humidity conditions are given in 4.1.2 e) of IEC TS 62271-5:2024.
Wheln selecting the BPS or PS for service, it is recommended to indicate ithe cases wherg the
high|values of humidity are expected and condensation can occur.

BPSk and PSs installed in indoor installations can be exposed-to high ambient temperatures
and Jow humidity.

For [outdoor BPSs or PSs, the manufacturer should /be-consulted for any special sefvice
conditions, for example when chemical fumes, aggresSsive atmosphere, salt laden spray, letc.,
are present.

9.2.106 Use at high altitudes

The [normal service conditions specified in,Clause 4 of IEC TS 62271-5:2024 provide for BPSs
and PSs intended for use at altitudes not'exceeding 1 000 m.

For |nstallation at altitudes above *:000 m, 4.2.2 of IEC TS 62271-5:2024 is applicable.

9.2.107 Operating sequence in service (not a rating)

The joperating sequence.of a BPS or PS is given in 7.102.

Wheln the operating-sequence in service is more severe than that which is provided for in| this
docyment, this-should be specified by the user in their enquiry and/or order in such a way|that
the manufacturer can modify the rating of the BPS or PS appropriately.

9.2.108, Selection of rated duration of short-circuit

The standard value of rated duration of short-circuit is given in 5.5.4 of [EC TS 62271-5:2024.

For short-circuit durations greater than the rated duration, the relation between current and time,
unless otherwise stated by the manufacturer, is in accordance with the equation:

12 x ¢ = constant

9.3 Cable-interface connections

Subclause 9.3 of IEC TS 62271-5:2024 is applicable.

9.4 Continuous or temporary overload due to changed service conditions

Subclause 9.4 of IEC TS 62271-5:2024 is not applicable.
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Environmental aspects

clause 9.5 of IEC TS 62271-5:2024 is applicable.

10 Information to be given with enquiries, tenders and orders (informative)

10.1 General

Sub

clause 10.1 of IEC TS 62271-5:2024 is applicable.

10.2] Information with enquiries and orders

Sub¢lause 10.2 of IEC TS 62271-5:2024 is applicable with the following addition.

When enquiring for or ordering a BPS or PS, the following particulars should beysupplied by the

enquirer:

a) particulars of systems, i.e. nominal and highest voltages;

b) dervice conditions including minimum and maximum ambient air temperatures, altitufde if
gver 1 000 m and any special conditions likely to exist orA4arise, for example unysual
gxposure to water vapour, moisture, fumes, explosive gases; excessive dust or salt air(see
9.2.105 and 9.2.106);

c) dharacteristics of the BPS or PS.

The following information should be given:
Type of information Reference

1) |Jndoor or outdoor 9.2.105
2) poltage 9.2.101
3) [|nsulation level: where a choice exists between different insulation levels corresponding to a 9.2.102

piven rated voltage, or, if other than standard, the desired insulation level
4) Fontinuous current 9.2.103
5) femporary current 9.2.104
6) pperating sequence 9.2.107
7) [he type tests specified under special request (for example artificial pollution and radio 7.2.8,7.8

nterference, etc.)
Thelfollowing informatjen.should be given, if the required performance is other than standard
8) Hesired duration\of short-circuit 9.2.108
Thelfollowing infermation should be given in the case of applicability
9) pny test.exceeding the standardised type, routine and commissioning tests

d) bildldbtﬂlibtibb Uf ﬁIU Upb‘ldtillg Illb'bildlliblll Uf BPS Ul PS dllul dbbUbidib‘U‘ Uquiplllb‘l t, in

e)

particular:

1) method of operation, whether manual or power;
2) number and type of spare auxiliary switches;

3) rated supply voltage and rated supply frequency;
4) number of releases for tripping, if more than one;

5) number of releases for closing, if more than one.

requirements concerning the use of compressed gas and requirements for design and tests

of pressure vessels.

The enquirer should give information of any special conditions not included above, that might
influence the tender or order.


https://iecnorm.com/api/?name=34f91a2b3b5e2f7acf03b8ce5804a746

- 54 — IEC TS 62271-316:2024 © |IEC 2024

10.3 Information to be given with tenders

Subclause 10.3 of IEC TS 62271-5:2024 is applicable with the following addition.

When the enquirer requests technical particulars of a BPS or PS, the following information
(those which are applicable) should be given by the manufacturer, with the descriptive matter
and drawings:

a) rated values and characteristics:

Type of information Reference
1) indoor or outdoor, temperature, iIce-coating 92105
2) voltage 9.2,101
3) insulation level 9.2.102
4) rated continuous current 9.2.103
5) temporary current and duration 9.2.104
6) short-time withstand current 9.2.108
7) operating sequence 9.2.107
8) opening time and closing time 6.104
9) the type tests specified under special request (for example artificial pallution and radio 7.2.8,7.8

interference, etc.)

Thelfollowing information should be given if the required performancerisiother than standard:
10) | rated duration of short-circuit 9.2.108
The|following information should be given in the case of applicability
11) | any test exceeding the standardised type, routine andycommissioning tests

b) type tests:

o

ertificate or report on request;
c) donstructional features:

he following details are required where they are applicable to the design:

==l 0O

) mass of complete BRS or PS without fluids for insulation, switching and operation;

) mass/volume of ‘fluid for insulation, its quality and operating range, including| the
minimum functional value;

D

3) mass/volume-of fluid for switching (where different fluid to items 2) and/or 4)), its qality
and operating range, including the minimum functional value;

4) massg/volume of fluid for operation (where different fluid to items 2) and/or 3)), its qyality
and.operating range, including the minimum functional value;

8).&ightness qualification;

6) mass/volume of fluids to fill to a level sufficient to prevent deterioration of internal
components during storage and transportation;

7) number of units in series;
8) minimum clearances in air:
— to earth;

— the safety boundaries during a switching operation, for BPSs with an external
exhaust for ionised gasses or flame;

9) any special arrangements (for example heating or cooling) to maintain the rated
characteristics of the BPS or PS at the required temperatures of the ambient air;
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d) operating mechanism of BPS or PS and associated equipment:
1) type of operating mechanism;

2) rated supply voltage and/or pressure of closing mechanism, pressure limits where
different to or expanding data required in c) 4) of 10.3;

3) current required at rated supply voltage to close the BPS or PS;

4) energy consumed to close the BPS or PS, for example measured as a fall in pressure;
5) rated supply voltage of closing and shunt opening release;

6) current required at rated supply voltage for closing and shunt opening release;

number and type of spare auxiliary switches,

0

)
8) current required at rated supply voltage by other auxiliaries;
) setting of high and low pressure interlocking devices;
0)number of releases for opening, if more than one;

1) number of releases for closing, if more than one;

e) qverall dimensions and other information:

he manufacturer should give the necessary information as regards’the overall dimengions
f the BPS or PS and details necessary for the design of the foundation.

beneral information regarding maintenance of the BPS or PS_and its connections should be
iven.

O o 0O 1 0O

11 Transport, storage, installation, operation instructions and maintenance

11.1| General
Sub¢lause 11.1 of IEC TS 62271-5:2024 is applicable.

11.2] Conditions during transport, storage and installation

Sub¢lause 11.2 of IEC TS 62271-5{2024 is applicable.

11.3| Installation

Sub¢lause 11.3 of IEC TS 62271-5:2024 is applicable, with the following addition.

11.31101 Commissioning tests

Aftef a BPS orlRS has been installed and all connections have been completed, commissigning
testy are recommended to be performed. The purpose of these tests is to confirm |that
trangportation and storage have not damaged the BPS or PS. In addition, when a large part of
the gssembly and/or of the adjustment is performed on site, as identified in 8.101, the testg are
requfired to confirm compatibility of the sub-components and the satisfactory nature of both the
site work and the functional characteristics dependent upon it.

In addition to the requirements of 11.3.102, a minimum of 50 no-load operations shall be
performed on site on the BPS or PS where major sub-assemblies are combined at site without
previous routine tests on the complete BPS or PS. These operations shall be performed after
assembly, all connections and checks having been made and the programme of commissioning
tests having been completed. These operations may include deferred routine test operations
forming part of the commissioning programme only where they are made after all site
adjustments and tightness checks are complete. The purpose of these tests is to reduce
occurrences of maloperation and failure early in the operational life of the BPS or PS.
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The manufacturer shall produce a programme of site commissioning checks and tests.
Repetition of the full programme of routine tests, already performed in the factory, shall be
avoided as the purpose of commissioning tests is for confirmation of

— absence of damage;

- C

ompatibility of separate units;

— correct assembly;

— correct performance of the assembled BPS or PS.

In general, this is achieved when the commissioning tests include, but are not limited to, the

prog

11.3

11.3

Sub
cheg
tests

11.3
-t

— €

|
o)

11.3

ramme given in 11.5.TUZ. The results or the tests shall be recorded In a test report.

102 Commissioning checks and test programme
102.1 Checks after installation

tlause 11.3.101 requires the manufacturer to produce a programmé of commissio
ks and tests. This should be based on, but is not limited to, the programme of checks
given in this document.

102.1.1 General checks
ssembly conforms to manufacturer's drawings and instruetions;
ghtness of BPS or PS, its fastenings, fluid systems and‘control devices;

aint and other corrosion protection are sound;

perating devices, especially operating releases, are free from contamination;
dequacy and integrity of the earth connection up to and including the interface with
ubstation earthing system;

where applicable:

pcord the number on the opgrations counter(s) at delivery;
ecord the number on the“gperations counter(s) at completion of all site testing;

ecord the number on the operations counter(s) at first energisation.

102.1.2 CheckKs of electrical circuits

onformity tothe wiring diagram.

orrect operation of signalling (position, alarms, lockouts, etc.).
orrect-operation of heating and lighting.

xternal insulation and, where applicable, internakinsulation are undamaged and clean;

ning
and

the

102:1.3 Checks of the insulation and/or switching fluid(s)

Qil
Gas

Gas

Type, dielectric strength (in accordance with IEC 60296), level

Filling pressure/density, and quality checks, to confirm the acceptance levels
of IEC 60376 and IEC 60480, as applicable. These quality checks are not

required on sealed equipment and new gas used from sealed bottle

s. A

dewpoint check and a check of the total impurities shall be carried out to

confirm the manufacturer's acceptance levels

mixtures Quality is to be confirmed prior to energisation

Compressed air Quality (if applicable) and pressure
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11.3.102.1.4 Checks on operating fluid(s), where filled or added to on site

Hydraulic oil Level and, unless otherwise agreed, confirmation that the moisture content
is sufficiently low to prevent internal corrosion or other damage to the
hydraulic system

Nitrogen Filling pressure and purity (for example oxygen free or 1 % tracer gas)

11.3.102.1.5 Site operations

Confirmation shall be given that the programme of commlssmnmg checks and tests reqwred by

8.10
requji

11.3
11.3

11.3

The Imeasurements in 11.3.102.2.1.2 shall be taken in order to campare them with the v3

both
as th

charpcteristics to be detected.

Theg

(pregsure switches, relays, transducers, etc.) wherédapplicable.

11.3

a) Where applicable, on rising pressure (density):

b) Where applicable, on dropping pressure:

11.3
11.3

The

red by 11.3.101.

102.2 Mechanical tests and measurements

102.2.1 Measurements of the characteristic insulating and/or switc
fluid pressures (where applicable)

102.2.1.1 General

recorded during the routine tests and guaranteed by the manufacturer. These values s
e reference for future maintenance and other checks andwill enable any drift in oper

e measurements involve a check of the operation of the alarm and lockout dey

102.2.1.2 Measurements to be taken

the reset value of the closing lockout pressure;
the reset value of the opening lockout pressure;

disappearance of the lowdpressure alarm.

appearance of a low-pressure alarm;
operating value"of lockout pressure for opening;
operating yakae of lockout pressure for closing.

102.2.2Measurements of characteristic operating fluid pressures (if applicabl¢)

102:2:2.1 General

hing

lues
rve
ting

ices

following measurements (list to be adapted as necessary) should be taken, in ord

pr to

compare them with the values both recorded during routine tests and guaranteed by the
manufacturer. These values may serve as a reference during later checks (maintenance) and
will enable any drift in operating characteristics to be detected.

The measurements involve a check of the operation of the lockout or alarm devices (pressure
switches, relays, etc.).
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11.3.102.2.2.2 Measurements to be taken
a) On arise in pressure with the pumping device (pump, compressor, controlled valve, etc.) in

S

ervice:

— the reset value of the closing lockout;

— the reset value of the opening lockout;

— disappearance of the low-pressure alarm;

— cut-off of the pumping device;

— opening of the safety valve (if applicable).

NOTH
mech

b)

In th
indid
11.3
With
pum

seqy

The

11.3

The
tests
if ap

(
- ¢
(

The measurements can be combined with the measurements of the recharging time of the ope
anism (see 11.3.102.2.5.2).

Dn a drop in pressure with the pumping device switched off:
closing of the safety valve (if applicable);

starting of the pumping device;

appearance of the low-pressure alarm;

lockout of the opening;

lockout of the closing.

e case of a hydraulic control, the pre-inflation pressuré-of the accumulators shoul
ated together with the ambient air temperature before the tests are performed.

102.2.3 Measurement of consumption during operations (if applicable)

the pumping device switched off and the indi+idual reservoir at the cut-in pressure o

steady-state pressure after each operation or operating sequence should be noted.

102.2.4 \Verification of the operating sequence

ability of the BRS or PS to perform its specified operating sequence should be verified.
should be‘performed with the recharging device in service, with site supply voltage
plicable,starting with the cut-in pressure of the pumping device, as in 11.3.102.2.3.

Evid
inte

nce_should be given to demonstrate the coordination between the interlocking dg

ating

d be

f the

ping device, the consumption during each” of the following operations or operating
ences should be evaluated:

D;

DC.

The
and,

vice

ention levels and the minimum pressures for operation measured during the

ated

operating sequence.

The site supply voltage is the on-load voltage available at the BPS or PS from the normal site
supply and should be compatible with the rated supply voltage of auxiliary and control circuits.
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11.3.102.2.5 Measurement of time quantities

11.3.102.2.5.1 Characteristic time quantities

a)

b)

1.

b)

Closing and opening times, time spread
The following measurements should be made at maximum pressure (cut-off of pumping
device) and at the supply voltage of the auxiliary and control circuits, measured at the
terminals of the equipment and under typical load conditions of the supply voltage source:
— closing time and when possible time spread of the switching units or groups of units;
— opening time and when possible time spread of the switching units or groups of units.
NEesSe measurements should be carried out 1or separate opening and closing operations.
Ih the case of multiple trip coils, all should be tested and the times recorded for each.
The supply voltage before and during the operations should be recorded. Furthermore} the
instant at which the control relay, if any, is energised should also be recorded (relay [time
Rlus closing or opening time).
Operation of control and auxiliary contacts
The timing of the operation of one of each kind (make and break).of control and auxiliary
dontacts should be determined in relation to the operation of the-main contacts, on clgsing
gnd on opening of the BPS or PS.
31102.2.5.2 Recharging time of the operating mechanism
Hluid-operated mechanism
The operation time of the pumping device (pump, cempressor, control valve, etc.) should be
measured:
1 between minimum and maximum pressure.(cut-in and cut-off of the pumping deviceg);
-+ during the following operations or operating sequence, starting each time with minimum
pressure (cut-in of the pumping device):
e C;
e O;
e OC.
$pring-operated mechanism
The recharging time of the motor should be measured at the site supply voltage.
11.31102.2.6 Record of mechanical characteristics
As required by 8:101, a record can be made of the mechanical characteristics where the BPS
or PP has been assembled for the first time on site or where all or part of the routine testg are
performed en-site. The record shall confirm satisfactory performance by comparison with the
refefence mechanical characteristics obtained during the reference no-load tests detailed in
7.101.447-

11.3.102.2.7 Checks of certain specific operations

11.3.102.2.7.1 Closing at the minimum filling pressure for operation (if applicable)

With the pumping device out of service, the control pressure should be lowered as far as the
lockout value for closing and a closing operation should be carried out. The test should be
conducted at the supply voltage of the equipment. The supply voltage before and during the
operations should be recorded. The final pressure should be noted.

In case of doubt, an alternative test to the one described above may be performed, starting with
a lower pressure than the minimum functional pressure for operation for closing (short-circuited
contact).
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11.3.102.2.7.2 Opening at the minimum filling pressure for operation (if applicable)

With the pumping device out of service, the control pressure should be lowered as far as the
lockout value for opening and an opening operation should be carried out. The test should be
conducted at the supply voltage of the equipment. The supply voltage before and during the
operations should be recorded. The final pressure should be noted. There should be sufficient
safety margin to the minimum functional pressure for closing.

In case of doubt, an alternative test may be performed, starting with a lower pressure than the
minimum functional pressure for operation for opening (short-circuited contact). It should then
be verified that closing operation is still possible.

11.31102.2.7.3 Check of anti-pumping device

Meapgurement should be taken of the time during which the BPS or PS remains closed on 3 CO
opelfating cycle or open after an OC operating cycle with the trip close circuit gnergised by the
closing of the auxiliary contact.

The|[test also allows checking of the anti-pumping device operatioh/, and the absence of
malfunction for any mechanical, hydraulic or pneumatic reasons,”caused by the rapid
appljcation of the opening or closing command.

The Jopening or closing command should be maintained for 1§to 2 s so that the anti-pumlping
devite can be checked for effective operation.

NOTHE A simplified anti-pumping test can also be executed, using.the local control. In this case, a closing or opening
comnjand is applied and maintained, while a consecutive opening or closing command is applied.

11.31102.2.7.4 Behaviour on a closing (or, opening) command while an opening (or
closing) command is already present

It should be verified that the switch miéets the technical specifications in the presence [of a
closing (or opening) command when-previously an opening (or closing) command is applied
and maintained.

11.31102.2.7.5 Application 'of an opening or closing command on both releases
simultaneously (if applicable)

It can happen that both releases (normal and emergency) are energised simultaneously (or
virtuglly simultaneously).

It should be~€nsured that the operations are not subject to any mechanical, hydraulic or
pneumatic.interference, particularly if the releases do not operate at the same level.

11.3{102.3 Electrical tests and measurements

11.3.102.3.1 Dielectric tests

Dielectric tests on auxiliary circuits shall be performed to confirm that transportation and storage
of the BPS or PS have not damaged these circuits. However, it is recognised that such circuits
contain vulnerable sub-components and the application of the full testing voltage for the full
duration can cause damage. In order to avoid this, and to avoid the temporary removal of proven
connections, the supplier shall detail the test process that demonstrates that damage has not
occurred as well as the method of recording the results from this test process.

For dielectric tests on the main circuit of metal-enclosed switchgear and controlgear,
IEC 62271-200 and IEC 62271-203 are applicable.
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.102.3.2 Measurement of the resistance of the main circuit

Measurement of the resistance of the main circuit is only required if switching units have been
assembled on site. The measurement shall be made with a direct current in accordance with
8.4 of IEC TS 62271-5:2024.

11.4

Operating instructions

Subclause 11.4 of IEC TS 62271-5:2024 is applicable.

11.5

Maintenance

Sub

In ag
follo

1.1

Wheln checking resistors and capacitors, permitted variations of the values should be g

Use
CIG

12
Clau

Any
hang

13

Clau

tlause 11.5 of IEC TS 62271-5:2024 is applicable with the following addition:

dition, the manufacturer should give information regarding the maintenance, 6fBPS or
wing

witching operations;

perations in normal service.

information should include the number of operations according to items a) and b)
h the BPS or PS is to be overhauled.

tlauses 11.5.1 to 11.5.5 of IEC TS 62271-5:2024 are-applicable. The checks requirg
102.1 apply.

01 Resistors and capacitors

s should be aware of the Garton effect that can lead to incorrect values of tang,
RE TB 368 [4].

Safety
se 12 of IEC TS 62271¢5:2024 is applicable with the following addition:

known chemicals-and environmental impact hazards should be identified in
book/manual of the BPS or PS.

nfluence{of the product on the environment

se,13)0f IEC TS 62271-5:2024 is applicable.

PSs

after

din

ven.
see

the
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Annex A
(normative)

Tolerances on test quantities during type tests

ng type tests, the following types of tolerances may normally be distinguished:

— tolerances on test quantities which directly determine the stress of the test object;
— tolerances concerning features or the behaviour of the test object before and after the test;

— tpterancesomrtestconditions;

— tplerances concerning parameters of measurement devices to be applied.

In Table A.1, only tolerances on test quantities are considered.

A tolerance is defined as the range of the test value specified in this document'within which the

mea

Any

the measurement are not taken into account in this respect.

The

o o
~ ~

c) where, for any test quantity, no tolerange.is given within this document, or the standa
Re applied, the type test shall be performed at values not less severe than specified.

—

d) i

(@)

A (N~ .

sured test value should lie for a test to be valid.

deviation of the measured test value and the true test value caused by the uncertain

basic rules for application of tolerances on test quantities‘during type tests are as foll

bsting stations shall aim wherever possible for the fest'values specified;

he tolerances on test quantities specified shallsbe/observed by the testing station. Hi
tresses of the BPS or PS exceeding those tolerances are permitted only with the con
f the manufacturer. Lower stresses render¢the test invalid;

pper stress limits are subject to thes;consent of the manufacturer;

lose as possible to the specified value.

ty of

DWS!:

gher
sent

rd to
The

, for any test quantity, only one limit is given, the other limit shall be considered to be as
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