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Foreword

The text of document 17C/512/FDIS, future edition 2 of IEC 62271-203, prepared by SC 17C, "High-
voltage switchgear and controlgear assemblies", of IEC TC 17, "Switchgear and controlgear" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 62271-203:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2012-11-11
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2014-10-12
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62271-203:2004.

EN 62271-203:2012 includes the following significant technical changes with respect to EN 62271-
203:2004:

— adopting the structure and the content to EN 62271-1,
— harmonisation with IEEE C37.122,
— addition of the new Annex F and the new Annex G.

EN 62271-203:2012 should be read in conjunction with EN 62271-1:2008, to which it refers and which is
applicable unless otherwise specified. In order to simplify the indication of corresponding requirements,
the same numbering of clauses and subclauses is used as in EN 62271-1. Amendments to these clauses
and subclauses are given under the same numbering, whilst additional subclauses, are numbered from
101.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 62271-203:2011 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
IEC 60038 NOTE Harmonized as EN 60038.
IEC 60060-1 NOTE Harmonized as EN 60060-1.

IEC 60071-1:2006 NOTE Harmonized as EN 60071-1:2006 (not modified).

IEC 61462 NOTE Harmonized as EN 61462.
IEC 61672-1 NOTE Harmonized as EN 61672-1.
IEC 61672-2 NOTE Harmonized as EN 61672-2.
IEC 62155 NOTE Harmonized as EN 62155.
IEC 62271-207 NOTE Harmonized as EN 62271-207.
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Annex ZA
(normative)

EN 62271-203:2012

Normative references to international publications

with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication

IEC 60044-1 (mod)

IEC 60044-2 (mod)

IEC 60068-2-11

IEC 60137

IEC 60141-1

IEC 60270

IEC 60376

IEC 60480

IEC 60840

IEC/TS 61639

IEC 62067

IEC 622711

IEC 62271-100

Year
1996

1997

2008

1996

2007

2008

Title

Instrument transformers -
Part 1: Current transformers

Instrument transformers -
Part 2: Inductive voltage transformers

Environmental testing -
Part 2: Tests - Test Ka: Salt mist

Insulated bushings for alternating voltages
above 1 000 V

Tests on oil-filled and gas-pressure cables
and their accessories -

Part 1: Oil-filled, paper- insulated, metal-
shealthed cables and accessories for
alternating voltages up to and including 400
kV

High-voltage test techniques - Partial
discharge measurements

Specification of technical grade sulfur
hexafluoride (SF6) for use in electrical
equipment

Guidelines for the checking and treatment of
sulphur hexafluoride (SF6) taken from
electrical equipment and specification for its
re-use

Power cables with extruded insulation and
their accessories for rated voltages above 30

KV (Um = 36 kV) up to 150 kV (Um = 170 kV)

- Test methods and requirements

Direct connection between power
transformers and gas-insulated metal-

enclosed switchgear for rated voltages of 72,5

kV and above
Power cables with extruded insulation and

their accessories for rated voltages above 150
kV (Um =170 kV) up to 500 kV (Um = 550 kV)

- Test methods and requirements

High-voltage switchgear and controlgear -
Part 1: Common specifications

High-voltage switchgear and controlgear -
Part 100: Alternating current circuit-breakers

"EN 60044-2 is superseded by EN 61869-3:2011, which is based on IEC 61869-3:2011.

EN/HD
EN 60044-1

EN 60044-2"
EN 60068-2-11

EN 60137

EN 60270

EN 60376

EN 60480

EN 62271-1

EN 62271-100

Year
1999

1999

2008

2008

2009
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Publication

IEC 62271-102
+ corr. April

+ corr. February
+ corr. May

IEC 62271-209

IEC/TR 62271-303

ISO 3231

SEK Svensk Elstandard

Year

2001
2002
2005
2003

2007

Title EN/HD

High-voltage switchgear and controlgear - EN 62271-102
Part 102: Alternating current disconnectors  + corr. July
and earthing switches + corr. March

High-voltage switchgear and controlgear - EN 62271-209
Part 209: Cable connections for gas-insulated
metal-enclosed switchgear for rated voltages

above 52 kV - Fluid-filled and extruded

insulation cables - Fluid-filled and dry-type
cable-terminations

Year

2002
2008
2005

2007

High-voltage switchgear and controlgear - CLC/TR 62271-303 -

Part 303: Use and handling of sulphur
hexafluoride (SF6)

Paints and varnishes - Determination of EN ISO 3231
resistance to humid atmospheres containing
sulphur dioxide



-2- 62271-203 © IEC:2011

CONTENTS

L= a1 - PN 8
IR S Yo oo 1 P 8
1.2 NOrmative referenCeS ..o 8
Normal and special service conditions. ... 9
2.1 Normal service CONAItIONS .....cuuiuiiii e e 9
2.2 Special service CONAItIONS..........iiiiiiii e 9
Terms and definitioNS ... 10
= 111 o =P 12
4.1 Rated voltage (Uy) cvveeeeeie e 13
4.2 Rated insulation leVel... ... 13
4.3 Rated freqUeNCY (fr)..ooooiiiriiiiiiiii s 15
4.4 Rated normal current and temperature rise ..........coooiiiiiiiii i 15

4.4.1  Rated normal current (Jp) ... 15

442 TemMPErature NS ..o et 15
4.5 Rated short-time withstand current (Zk) ..., 15
4.6 Rated peak withstand current (Ip) .......................................................................... 15
4.7 Rated duration of short-circuit (fg)..........ociieiiiiiiiii 15
4.8 Rated supply voltage of closing and opening devices and of auxiliary and

CONLrOl CIFCUITS (Ug) wvvvvveeiiiiiiiiiiiiiiiiiee e 15
4.9 Rated supply frequency of closing and opening devices and of auxiliary

o o7 1) €= 16
4.10 Rated pressure of compressed gas supply for controlled pressure systems............ 16
4.11 Rated filling levels for insulation and/or operation............coooiiiiiiiii 16
Design and CONSIIUCHION ... .. e e 16
5.1 Requirements for liquids in switchgear and controlgear................ccooooiiiiiiinnnn. 16
5.2 Requirements for gases in switchgear and controlgear................coooeviiiiiiiiieennenn.s 16
5.3 Earthing of switchgear and controlgear ..............coiiiiiiii i, 16
5.4  Auxiliary and control equUIipmMeNnt ... ..o 17
5.5 Dependent pOWEr OPeration .........oiuiiiiiiii e 17
5.6 Stored energy Operation...........oouiiiiiiiiii i 17
5.7 Independent manual or power operation (independent unlatched operation) ........... 17
5.8 Operation Of r€lEASES ....ucuniiiii i 17
5.9 Low- and high-pressure interlocking and monitoring devices .............cccovveieniinennen. 17
T I \F= T =Y o] =1 € P 18
5.11 INterlOoCKING eVICES . ouiiiie e e 18
5.12 PoSItion iNAICAtiON. ... ... 18
5.13 Degrees of protection by encloSUres ..........cooviiiiiiiiii e 18
5.14 Creepage distances for outdoor insulators ...........cccoeiiiiiiiii 18
5.15 Gas and vacuum tightness ... ..o 19

5.15.1 Controlled pressure systems for gas ........cccoeiiiiiiiiiiiii e, 19

5.15.2 Closed pressure systems for gas ........coovvviiiiiiiiiiii i 19

5.15.3 Sealed pressure SYStEMS . ... 19
516 LiqUid tightness oo 19
5.17 Fire hazard (flammability) ........ccooiiiiiiii e 19
5.18 Electromagnetic compatibility (EMC) ..o, 19

SEK Svensk Elstandard



62271-203 © IEC:2011 -3-

5.19 X-RaAY EMISSION .uitiiitiii ettt 20
N4 O I o] ¢ o 1] (o] o [PPSR 20
5.101 Pressure coordination ...... ..o e 20
5.1021Internal fault ... 21
D A0S ENCIOSUIES . e 22
D04 PartitiONS ..o 23
5. 105 PressuUre relief e 25
D 0B N OIS . i 26
D 07 I I ACES e 26
LT 8/ o Y= (] £ 27
G B © 1= 4 = - | PP 27
6.1.1  Grouping Of tESES ... 27

6.1.2 Information for identification of specimens ................ooiiiiiii 28

6.1.3 Information to be included in type-tests reports .........ccooviiiiiiiiiiiiien, 29

6.2  DIeleCtiC 1SS ittt 29
6.2.1  Ambient air conditions during tests...........ccoiiiiiiii 29

6.2.2 WetteSt ProCeAUIe .. ..o 29

6.2.3 Conditions of switchgear and controlgear during dielectric tests.................. 29

6.2.4 Criteriato pass the test......ccoiiiiiiii 29

6.2.5 Application of the test voltage and test conditions................c.cociiiiiinnnl, 29

6.2.6 Tests of switchgear and controlgear of U, <245 kV............ccccoooooiiiinnnnn, 30

6.2.7 Tests of switchgear and controlgear of rated voltage U, >245 kV ................ 30

6.2.8 Artificial pollution tests for outdoor insulators ...............ccoooiiiiiiiiinn . 31

6.2.9 Partial discharge tests ... 31
6.2.10 Dielectric tests on auxiliary and control circuits...........ccooiiiiiiiiiiiiin e, 32
6.2.11 Voltage test as condition check ..., 32

6.3 Radio interference voltage (r.i.v.) test ..., 32
6.4 Measurement of the resistance of CirCuits .........ccoooviiiiiiiii i 32
6.4.1  MaIN CIFCUIT ... e 32

6.4.2  AUXIIArY CirCUITS .. i 32

6.5  Temperature-rise teStS. ..o 32
6.5.1 Conditions of the switchgear and controlgear to be tested .......................... 32

6.5.2 Arrangement of the equipment ..o, 32

6.5.3 Measurement of the temperature and the temperature rise......................... 33

6.5.4 Ambient air temperature... ... 33

6.5.5 Temperature-rise test of the auxiliary and control equipment...................... 33

6.5.6 Interpretation of the temperature-rise tests..........cccooiiiiiiiiiiiii 33

6.6 Short-time withstand current and peak withstand current tests.....................cooiiilL 33
6.6.1 Arrangement of the switchgear and controlgear and of the test circuit......... 33

6.6.2 Testcurrent and duration ...........coooiiiiiiii 33

6.6.3 Behaviour of switchgear and controlgear during test...............ccocooiiiiinnnni. 33

6.6.4 Conditions of switchgear and controlgear after test..............c.ccocoiiiiinnnll 34

6.7 Verification of the protection ..o 34
6.7.1  Verification of the IP coding ........ccooiiiiiiii e, 34

6.7.2 Verification of the IK coding ........ccooiiiiiiii e, 34

6.8  TIghINESS 1eS S e 34
6.8.1 Controlled pressure systems fOr gas ........ocveeiiiiiiiiiiiii e, 34

6.8.2 Closed pressure systems for gas ........cvvvviiiiiiiii i 34

6.8.3 Sealed pressure SYStEMS . ... 35

SEK Svensk Elstandard



—4 - 62271-203 © IEC:2011

6.8.4 Liquid tightness tests . ..o 35
6.9 Electromagnetic compatibility tests (EMC)........c.ooiiiiiiiiiii e 35
6.10 Additional tests on auxiliary and control CirCUits............ccovviiiiiiiiii e 35
6.11 X-radiation test procedure for vacuum interrupters ..o 35
6.101 Verification of making and breaking capacities ...........c.ccoviiiiiiiiiii 35
6.102 Mechanical and environmental tests........ ..o 35
6.103 Proof tests for @NCIOSUIES .. ... e 36
6.104 Pressure test on partitions ... ..o 37
6.105 Test under conditions of arcing due to an internal fault..................... 37
B.106 INSUIAtOr 1ESS .. e e 38
6.107 Corrosion test on earthing conNections ..........coooiiiiiiiiii e 38
6.108 Corrosion tests 0N €NCIOSUIES .. .. .o 39
T ROULINE 1SS o e 39
7.1 Dielectric test on the main CirCuit ... ... 39
7.1.101 Power-frequency voltage tests on the main circuit ................ccooeiiiiinnnl. 40
7.1.102 Partial discharge measurement...........c.ooiiiiii i 40
7.2 Tests on auxiliary and control CirCUItS........ooiiiii e, 40
7.3 Measurement of the resistance of the main circuit................oooiiii 40
7.4 TIghINESS 1eS .o i 40
7.5 Design and visual CheCKS. .. ..o 40
7.101 Pressure tests Of @NCIOSUIES ... ....iiiiiiii e 40
7.102 Mechanical operation teStS . ..o 41
7.103 Tests on auxiliary circuits, equipment and interlocks in the control mechanism ....... 41
7.104 Pressure test on partitions ..o 41
8 Guide to the selection of switchgear and controlgear.............cccooiiiiiiii i 41
8.1 Selection of rated ValUes.........couiiiiiii 41
8.2 Continuous or temporary overload due to changed service conditions .................... 41
9 Information to be given with enquiries, tenders and orders ..o 42
9.1 Information with enquiries and Orders...........ccooiiiiiii i, 42
9.2 Information With tENAErs ... 42
10 Transport, storage, installation, operation and maintenance ..................cccooiiiiiininnenne. 42
10.1 Conditions during transport, storage and installation ...............co.coiii, 42
10,2  INStallatiON .. e 42
O G T O T oY1 =1 o S 47
O /= Y1 o) €= o = o o= 48
I TS Y- | =Y £ PP 48
12 Influence of the product on the environment.............ooooiiiiiii e, 48
Annex A (normative) Test procedure for dielectric test on three-phase encapsulated
(€ ST = o [ PP 49
Annex B (normative) Methods for testing gas-insulated metal-enclosed switchgear
under conditions of arcing due to an internal fault.................oooiiii 50
Annex C (informative) Technical and practical considerations of site testing ......................... 53
Annex D (informative) Calculation of pressure rise due to an internal fault............................ 58
Annex E (informative) Information to be given with enquiries, tenders and orders.................. 59
Annex F (informative) Service CONtinUIty ........cccooiiiiiiii e 65
Annex G (informative) Insulation levels for GIS with rated voltages higher than 800 kV ......... 74
Annex H (informative) List of notes concerning certain countries..............ccoooveiiiiiiinieenne. 75

SEK Svensk Elstandard



62271-203 © IEC:2011 -5-

27 o] [TeTe ] =T o] 1 |V PPN 76
Figure 1 — Pressure coordination ....... ..o 20
Figure 2 — Example of arrangement of enclosures and gas compartments ...................coeeonee. 25
Figure F.1 — Impact due to the removal of common partition between busbar-

Lo [T eo] o1 1=T o] (] PP 66
Figure F.2 — Impact of GIS partitioning on service continuity ............ccoooiiiiii, 67
Figure F.3 — Single line diagram with gas partitioning scheme ...............c.coiiiiii . 67
Figure F.4 — Localisation and iSolation ... 69
Figure F.5 — Removal of busbar disconnector in SECTION-1 .......cooiiiiiiiii e, 69
Figure F.6 — Removal of busbar disconnector in SECTION-3 ..ot 70
o U1 =T A g (=Y 1= T o P 70
Figure F.8 — On-site dieleCtric test. .. ..o 71
Table 1 — Reference table of service conditions relevantto GIS...............coiinn. 10
Table 2 — Rated insulation levels for rated voltages for equipment of range I.......................... 14
Table 3 — Rated insulation levels for rated voltages for equipment of range Il......................... 14
Table 4 — PerformancCe Criteria ... ..o it 22
Table 5 — Example of grouping of type tests ... 28
Table 6 — Test voltage for measuring PD intensity .........cocooiiiiiiiiiii e 31
Table 7 — On Site test VOIAGES ....eeiee e 45
Table A.1 — Switching impulse test conditions above 245 KV .........ccoooviiiiiiiiii e, 49
Table E.1 — Normal and special service conditions ..o, 59
Table B2 — RaAtiNG S . ittt 60
Table E.3 — Design and CONSIIUCHION ... 61
Table E.4 — BUS UGS ..eiiiiii ettt ettt ettt 62
Table E.5 — BUSHING ... 62
Table E.6 — Cable CONNECHION ... ..o e 63
Table E.7 — Transformer CONNECION ... ... i i e 63
Table E.8 — Current tranSfOormer . ... et 63
Table E.9 — Inductive voltage transformer.... .. ..o 63
Table E.10 — Documentation for enquiries and tenders ............cccoiiiiiiiiiiii i 64
Table F.1 — Example for service continuity requirements ..., 72

Table G.1 — Insulation levels used for GIS with rated voltages higher than 800 kV in
AIffErENt COUNTIIES .o e e e 74

SEK Svensk Elstandard



-8- 62271-203 © IEC:2011

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 203: Gas-insulated metal-enclosed switchgear
for rated voltages above 52 kV

1 General

1.1  Scope
This part of IEC 62271 specifies requirements for gas-insulated metal-enclosed switchgear in
which the insulation is obtained, at least partly, by an insulating gas other than air at

atmospheric pressure, for alternating current of rated voltages above 52 kV, for indoor and
outdoor installation, and for service frequencies up to and including 60 Hz.

For the purpose of this standard, the terms “GIS” and “switchgear” are used for “gas-insulated
metal-enclosed switchgear”.

The gas-insulated metal-enclosed switchgear covered by this standard consists of individual
components intended to be directly connected together and able to operate only in this manner.

This standard completes and amends, if necessary, the various relevant standards applying to
the individual components constituting GIS.

1.2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60044-1:1996, Instrument transformers — Part 1: Current transformers
IEC 60044-2:1997, Instrument transformers — Part 2: Inductive voltage transformers

IEC 60068-2-11, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Salt
mist

IEC 60137:2008, Insulating bushings for alternating voltages above 1 000 V

IEC 60141-1, Tests on oil-filled and gas-pressure cables and their accessories — Part 1: Qil-
filled, paper-insulated, metal-sheathed cables and accessories for alternating voltages up to
and including 400 kV

IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60376, Specification of technical grade sulfur hexafluoride (SFg) for use in electrical
equipment

IEC 60480, Guidelines for the checking and treatment of sulfur hexafluoride (SFg) taken from
electrical equipment and specification for its re-use

IEC 60840, Power cables with extruded insulation and their accessories for rated voltages
above 30 kV (U, = 36 kV) up to 150 kV (U,, = 170 kV) — Test methods and requirements
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IEC/TR 61639:1996, Direct connection between power transformers and gas-insulated metal-
enclosed switchgear for rated voltages of 72,5 kV and above

IEC 62067, Power cables with extruded insulation and their accessories for rated voltages
above 150 kV (U, = 170 kV) up to 500 kV (U, = 550 kV) — Test methods and requirements

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

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

IEC 62271-102:2001, High-voltage switchgear and controlgear — Part 102: Alternating current
disconnectors and earthing switches

IEC 62271-209:2007, High-voltage switchgear and controlgear — Part 209: Cable connections
for gas-insulated metal-enclosed switchgear for rated voltages above 52 kV — Fluid-filled and
extruded insulation cables — Fluid-filled and dry-type cable-terminations

IEC/TR 62271-303, High-voltage switchgear and controlgear — Part 303: Use and handling of
sulphur hexafluoride (SFg)

ISO 3231, Paints and varnishes — Determination of resistance to humid atmospheres
containing sulfur dioxide
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