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This document supersedes EN 62271-102:2002.
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Endorsement notice
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European Standard without any modification.
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IEC 60507:2013 NOTE Harmonized as EN 60507:2014 (not modified).
IEC 60447:2004 NOTE Harmonized as EN 60447:2004 (not modified).
IEC 60060-1:2010 NOTE Harmonized as EN 60060-1:2010 (not modified).


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

Annex ZA
(normative)

EN IEC 62271-102:2018

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication

IEC 60050-151

IEC 60050-441

IEC 60050-471

IEC 60050-614

IEC 60071-2

IEC 60137

IEC 60270

IEC 60529

+A1
+A2

IEC 60865-1

IEC 62262

IEC 62271-1

Year

1989

1999
2013

2002

2017

Title

International Electrotechnical Vocabulary -
Part 151: Electrical and magnetic devices

International Electrotechnical Vocabulary
(IEV) - Chapter 441: Switchgear,

controlgear and fuses

International Electrotechnical Vocabulary -

Part 471: Insulators

International electrotechnical vocabulary -
Part 614: Generation, transmission and
distribution of electricity - Operation

Insulation co-ordination -

Part 2: Application guidelines

Insulated bushings for alternating voltages

above 1000 V

High-voltage test techniques - Partial

discharge measurements

Degrees of protection provided by

enclosures (IP Code)

Short-circuit currents - Calculation of
effects - Part 1: Definitions and calculation

methods

Degrees of protection provided by
enclosures for electrical equipment against
external mechanical impacts (IK code)

EN/HD

EN IEC 60071-2

EN 60137

EN 60270

EN 60529
corr. May
+A1
+A2

EN 60865-1

EN 62262

High-voltage switchgear and controlgear - EN 62271-1

Part 1: Common specifications for
alternating current switchgear and

controlgear

Year

1991
1993
2000
2013

2002

2017


http://www.cenelec.eu/
https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

EN IEC 62271-102:2018

Publication

IEC 62271-100
+A1
+A2

IEC 62271-101
+A1

IEC 62271-200

IEC 62271-201

IEC 62271-203

Year

2008
2012
2017

2012
2017

2011

2014

2011

IEC/TR 62271-305 -

ISO 2768-1

Title

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

breakers

High-voltage switchgear and controlgear -
Part 101: Synthetic testing

High-voltage switchgear and controlgear -
Part 200: AC metal-enclosed switchgear
and controlgear for rated voltages

above 1 kV and up to and including 52 kV

High-voltage switchgear and controlgear -
Part 201: AC solid-insulation enclosed
switchgear and controlgear for rated
voltages above 1 kV and up to and

including 52 kV

High-voltage switchgear and controlgear -
Part 203: Gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV

EN/HD

EN 62271-100
+A1
+A2

EN 62271-101

EN 62271-200

EN 62271-201

EN 62271-203

High-voltage switchgear and controlgear - -

Part 305: Capacitive current switching
capability of air-insulated disconnectors for
rated voltages above 52 kV

General tolerances -
Part 1: Tolerances for linear and angular
dimensions without individual tolerance

indications

EN 22768-1

2009
2012
2017
2013

2012

2014

2012


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

IEC 62271-102

Edition 2.0 2018-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

High-voltage switchgear and controlgear —
Part 102: Alternating current disconnectors and earthing switches

Appareillage a haute tension —
Partie 102: Sectionneurs et sectionneurs de terre a courant alternatif

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.130.10; 29.130.99 ISBN 978-2-8322-5654-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

-2- IEC 62271-102:2018 © IEC 2018

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 9
1 S T oo o 1= Y PP 12
2 NOrMative referENCES ... e 12
3 Terms and definitions ... e 13
3.1 General terms and definitionNs . ... 13
3.2 Assemblies of switchgear and controlgear ... 14
3.3 Parts Of @SSEMDIIES ... 14
3.4 SWItChING EVICES ..o 14
3.5 Parts of SWitChing deVICeS ... ..iiii e 15
3.6 1O 0 1= = 1 Lo o P 18
3.7 Characteristic qUantities ... ... 19
3.8 INndex Of defiNItiONS ... ccu e e 24
Normal and special service conditions ... 26
5 RTINS et 26
5.1 LT a1 =Y PP 26
5.2 Rated voltage (Up) cooooiiiiiiiiiii 27
5.3 Rated insulation level (Uy, Up, O R 27
5.4 Rated frequeNnCY (fr) . ..o 27
5.5 Rated continuous current (£p) ......oooooiiiiiiiiiii 27
5.6 Rated short-time withstand current (Zy) ... 27
5.7 Rated peak withstand current (Ip) ......................................................................... 27
5.8 Rated duration of short-circuit (£j)............ocoooo 28
5.9 Rated supply voltage of auxiliary and control circuits (Ug) .......cccoooummiiiiiiiiniiiiinnn, 28
5.10 Rated supply frequency of auxiliary circuits and control circuits ............................ 28
5.11 Rated pressure of compressed gas supply for controlled pressure systems .......... 28
5.11.101 Rated pressure of compressed gas supply for insulation and/or
SWITCING Lo e 28
5.11.102 Rated pressure of compressed gas supply for operation.......................o. 28
5.101 Rated short-circuit making current (Iyg) «.oooeveeeeeeeinnnne 28
5.102 Classification of earthing switches for short-circuit making...................co.o. 28
5,103 Rated coNtaCt ZONe ... 29
5.104 Rated static mechanical terminal load ... 29
5.105 Classification of disconnectors for mechanical endurance......................ccoo. 30
5.106 Classification of earthing switches for mechanical endurance ............................... 31
5.107 Rated iCE-COATING ... ittt 31
5.108 Rated values of disconnectors for bus-transfer current switching .......................... 31
5.108.1 Rated bus-transfer Current...........cooiiiiiiii 31
5.108.2 Rated bus-transfer voltage..........oooiiiiii 32
5.109 Classification and rated values of earthing switches for induced current
SWIC NI NG . e e 32
5.110 Classification and rated values of disconnectors for bus-charging current
SWIEC NG e 33
6 Design and CONSITUCTION ....ouuii e 34
6.1 Requirements for liquids in disconnectors and earthing switches .......................... 34
6.2 Requirements for gases in disconnectors and earthing switches ........................... 34

6.3 Earthing of disconnectors and earthing switches...........cc.coiiiiii i, 34


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

IEC 62271-102:2018 © IEC 2018 -3-

6.4 Auxiliary and control equipment and CirCuits ....... ..o 35
6.5 Dependent power Operation ... ... 35
6.6 Stored energy OPEratioN. .. ....cii i 35
6.7 Independent unlatched operation (independent manual or power operation) ......... 35
6.8 Manually operated actuators ... ..o 35
6.9 Operation Of relEaSES ... . i 35
6.10  Pressure/level iNdiCation ... 35
B.11  NAM P A S e e 35
6.12  LOCKING AEVICES ..ottt 38
6.13  PoSition iINAICatioN .. ... 38
6.14 Degree of protection provided by enclosures ... 38
6.15 Creepage distances for outdoor insSulators ...........ccceoeiiiiiiiiiiii e 38
6.16  Gas and vacuum tightNeSS ... ..o 38
6.17 Tightness for liquid SYStEMS ... ..uiii e 38
6.18  Fire hazard (flammability) ........ccciiiiii e 38
6.19 Electromagnetic compatibility (EMC) ..o 38
T4 O B - 1A= 21 71 [0 o P 38
22 B O oYy o 1= Lo o [P 38
6.22 Filling levels for insulation, switching and/or operation...............c.cooooiiiiiiinninn. 39
6.101 Particular requirements for earthing switches................cooiiii 39
6.102 Requirements in respect of the isolating distance of disconnectors ....................... 39
6.103 Mechanical strength. ... 39
6.104 Operation of disconnectors and earthing switches — Position of the movable
contact system and its indicating and signalling devices ..............ccooiiiiiinnn. 40
6.104.1  Securing Of POSITION ..ot 40
6.104.2 Additional requirements for power-operated mechanisms ...............c..cceevneenee. 40
6.104.3 Indication and signalling of position ...........coooiiiiiii 40
6.105 Maximum force required for manual (dependent or independent) operation........... 41
LT 01 T B =Y o =T - | 41
6.105.2 Operation requiring more than one revolution ..............ccooiiiiiiiiiinen 42
6.105.3 Operation requiring up to one revolution ... 42
6.106 Dimensional toleranCesS ... .....ie i 42
6.107 Earthing switches with short-circuit making current capability .........................lL 42
A 1/ =8 (=T £ T PPN 42
7.1 LT 1= - | PPN 42
7.1.1 BaSiCS it 42
7.1.2 Information for identification of test objects..........ccoooviiiiiiii i 44
7.1.3 Information to be included in type test reports ... 44
7.2 DIl CTIC 1ESES e 44
7.2.1 LT o= = | P 44
7.2.2 Ambient air conditions during tests ..........oooiiiiii i 44
7.2.3 Wet teSt ProCEAUIE ....oe e 44
7.2.4 Arrangement of the equipment ... ... 44
7.2.5 Criteria to pass the test ... 45
7.2.6 Application of the test voltage and test conditions.................. 45
7.2.7 Tests of disconnectors and earthing switches of Uy <245 kV......................... 45
7.2.8 Test of disconnectors and earthing switches of Up > 245 kV .......................... 45
7.2.9 Artificial pollution tests for outdoor insulators..............ccooiiiiiiiiiin, 45

7.2.10 Partial discharge tests . ... 46


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

-4 - IEC 62271-102:2018 © IEC 2018

7.2.11 Dielectric tests on auxiliary and control Circuits............ccoooiiiiiiiiinnn, 46
7.212 Voltage test as condition ChecCk ..o 46
7.3 Radio interference voltage (RIV) teSt ......oooiiiiiiii e 46
7.4 Resistance measurement ... .. ... 46
7.5 ContinUOUS CUITENT 1SS ..uuiiiii e 46
7.6 Short-time withstand current and peak withstand currenttests.............................. 46
7.6.1 GBNEIAL .. 46
7.6.2 Arrangement of the disconnectors and earthing switches and of the test
Lo o1 U | PP PPN 46
7.6.3 Test current and duration...... ... 52
7.6.4 Conditions of disconnectors and earthing switches after test ......................... 52
7.7 Verification of the protection ... 53
7.8 TIgNTNESS 1SS 1ot 53
7.9 Electromagnetic compatibility tests (EMC) ......oivniiiiiiii e 53
7.10 Additional tests on auxiliary and control CirCuits ............cooooiiiiiiiiiii 53
7.11  X-ray radiation test for vacuum interrupters..........ccccooiiiiiiiiii i 53
7.101 Test to prove the short-circuit making performance of earthing switches ............... 54
7.101.1  General test CONAItIONS .. .c.uiiuiii e 54
7.101.2  Arrangement of the earthing switch fortests ..o 54
71013 T eSSt frEQUENCY ... e 54
T.A01.4 TSt VO AGE .. i 54
7.101.5 Test short-circuit making current.............oooiiiiiii 55
T.A0T.6 TSt CIMCUITS ..o 55
A O T A I =TS A o] o o= o [ U] == 55
7.101.8 Behaviour of earthing switches when making short-circuit currents ................ 56
7.101.9 Condition of earthing switch after short-circuit making tests........................... 56
A O e O T 1 V2= 1 o B == £ 57
% Ot I T I8 o TN (== = oo £ 57
7.102 Operating and mechanical endurance tests...........coooeiiiiiiiiiii e 58
7.102.1  General test CONAItIONS .. ...uiiuiii e 58
7.102.2  Contact Zone test .. o 58
7.102.3 Mechanical endurance test ... ... 61
7.102.4 Operation during the application of rated static mechanical terminal
o F=To 1 PP 63
7.102.5 Extended mechanical endurance tests..........cocoiiiiiiiiiii 64
7.102.6 Testing of mechanical interlocking devices. ..........cccoiiiiiiiiiiii i 65
7.103 Operation under severe ice CONAItIONS ......ccuiiiiiiiiiiiii e 65
A 0 T B 1= o =T - | O 65
7.103.2  Test arrangement ... 65
7.103.3  TeSt PrOCEAUIE ..o et 66
7.104 Low- and high-temperature tests ..o 67
A 0 g B € =Y o =T - | 67
7.104.2 Measurement of ambient air temperature.............. 68
7.104.3  Low-temperature teSt. ... 68
7.104.4 High-temperature test . ... ..o 70
7.105 Tests to verify the proper functioning of the position-indicating device .................. 70
A 0 1 T B =Y o =T - | PO 70
7.105.2 Tests on the power kinematic chain and the position-indicating
Kinematic Chain. ... ... 71

7.106 Bus-transfer current switching tests on disconnectors............ccocooviiiiiiiiininenne, 71


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

IEC 62271-102:2018 © IEC 2018 -5-

4 0 T B =Y o =T - | 71
7.106.2 Making and breaking tests ... 71
7.107 Induced current switching tests on earthing switches ...............c.cooiiiiiins 75
A 0 A B 1= o =T - | 75
7.107.2 Arrangement of the earthing switch fortests...........ccooiiiiii 75
7.107.3 Earthing of test circuit and earthing switch...........cooooi 76
A L A I -Y-3 =Y [ U= 1) PP 76
T.A07.5  TeSt VOIAGE .. e 76
TA07.6 TSt CUIMENES Lo et e e e 76
TAOT. 7 TSt CIMCUITS et 76
7.108 Bus-charging current switching tests on disconnectors............cccooviiiiiiiiinnneenn. 81
T 4081 GENEIAI i 81
T.A08.2 TSt AUEIES ot 82
7.108.3 Arrangement of the disconnector for tests..........ooooiiiiii 82
T.108.4 eSSt I QUENCY et 82
7.108.5 Test voltages for making and breaking tests ............coooiiiiiiii, 83
7.108.6 Test circuits for making and breaking tests ............cooiiiiiiiiiii i 84
7.108.7 Performance of making and breaking tests ..........cc.ooooiiiii 86
7.108.8 Behaviour of the disconnector during making and breaking tests ................... 86
7.108.9  Condition after teSt . ..o 87
7.108.10 Type 1St T PO oo e 87
7.108.11 Requirements for Uryg measurements ... 88
8 ROULINE B8 S e 88
8.1 LT o= ¥ S 88
8.2 Dielectric test on the main Circuit ... 88
8.3 Tests on auxiliary and control CirCUits .........ccooiiiiiiii e 89
8.4 Measurement of the resistance of the main circuit................... . 89
8.5 Thightngéssteshdards/sist/7c73efbe-5234-46bh1-8¢e9-2c4836357fab/sist-en-12c-622 89
8.6 Design and visual CheCKsS ... ... 89
8.101 Mechanical operating tests .. ..o 89
8.102 Verification of earthing funCtion....... ..., 90
9 Guide to the selection of disconnectors and earthing switches (informative) .................. 90
9.1 L= o =T ¥ S 90
9.2 Selection of rated ValUes........oooiiiii 91
1S B0 1 0 B =Y o =T - | 91
9.2.102 Selection of rated voltage and rated insulation level ................cooco. 91
9.2.103 Selection of rated continuous current...........oooiiiiiiiii 91
9.2.104 Selection of rated contact zone.........ooi i 91
9.2.105 Selection of rated static mechanical terminal load................coooiiiiiiiinn. 92
9.2.106 Selection of a bus-transfer current switching capability for
disconnectors of Up > 52 KV ... 92
9.2.107 Selection of an induced-current switching capability for earthing
switches of Up > 52 KV ....cooiiiiiiiii 92
9.2.108 Selection of rated short-time withstand current and of rated duration of
SNOI-CIrCUIT ..o e 92
9.2.109 Selection of rated peak withstand current and of rated short-circuit
making current for earthing switChes............ooi 93
9.2.110 Selection of short-circuit making capability for earthing switches ................... 93

9.3 Cable-interface coNSIiderations ...... ..o 93


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

-6- IEC 62271-102:2018 © IEC 2018

9.4 Continuous or temporary overload due to changed service conditions................... 93
9.5 Environmental @speCtS ... 93
9.5.101 Local environmental conditioNS ..........oouiiiiiiiiii e 93
10 Information to be given with enquiries, tenders and orders (informative)........................ 94
0.1 GBNBIAL . e e 94
10.2 Information with enquiries and Orders ...........cooiiiii it 94
10.3  Information with tenders. ... ..o 95
11 Transport, storage, installation, operating instructions, and maintenance ...................... 96
1 B € 1=Y o =Y - | PPN 96
11.2 Conditions during transport, storage and installation....................c.ccooiiiinnn. 96
T1.3  INSTAllAtioON .o e 96
T S T o 1= - 4 o T o S 97
115 MaAINTENANCE ... e 97
S - 1 =Y 97
P20 B 1= 4 = - | PP 97
12.2  Precautions by manufacturers. ... ... 97
12.3  Precautions DY USEIS ... e 97
13 Influence of the product on the environment ... 97
Annex A (informative) Test voltage for the most disadvantageous dielectric position of
an earthing switch during operation (minimum temporary clearance) ...........cccoccovveiiiiineeneenn. 98
Annex B (informative) Current-switching capability required of disconnectors and
AN NING SWItCNES e e 99
B.1 Bus-transfer current switching capability of disconnectors............ccooooviiiiiinnn. 99
B.2 Bus-charging current switching capability of disconnectors ..............coooiviiiinnn. 99
B.3 Induced current-switching capability of earthing switches................................... 100
Annex C (normative) Tolerances on test quantities for type tests ...l 101
Annex D (normative) Alternative test methods for short-circuit current making tests........... 103
D.1 L= a1 - Y USSP 103
D.2 Alternative methods ... 103
D.2.1 Synthetic test method with both rated voltage and rated short-circuit
LoT U1 =T o PP 103
D.2.2 Test methods with reduced voltage ... 103
Annex E (informative) Extension of validity of type tests ... 105
E.1 BN A e 105
E.2 DIl CtIC tESES Lt 105
E.3 Short-time withstand current tests ... 105
E.4 Short-circuit making performance of earthing switches.............co.coii, 105
E.5 Operating and mechanical endurance tests............cooiviiiiiiii i, 105
E.6 Bus-transfer current switching tests on disconnectors...........ccoccoiiiiiiiiins 105
E.7 Induced current switching tests on earthing switches ...............c.cooiiiii 106
BB O G AP Y e e 107
Figure 1 — Position indicating/signalling deviCe(S) .......ccoouiiiiiiiiiii e, 40
Figure 2 — Three-phase test arrangement for disconnectors and earthing switches............... 48

Figure 3 — Single-phase test arrangement for disconnectors with a horizontal isolating
distance and for earthing switches of U, > 52 kV, to be used with flexible or with rigid
LoT0] o Yo 10 T3 o (=30 49


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

IEC 62271-102:2018 © IEC 2018 -7-

Figure 4 — Single-phase test arrangement for divided support disconnectors (earthing
switches) of U, > 52 kV with a vertical isolating distance, to be used with flexible
ToZ0] T [V Tex o = 0 50

Figure 5 — Single-phase test arrangement for divided support disconnectors (earthing
switches) of U, > 52 kV with a vertical isolating distance, to be used with rigid

[oTo] Te [0 Te3 o] - PP 51
Figure 6 — Fixed contact parallel to SUPPOrt ... 59
Figure 7 — Fixed contact perpendicular t0 SUPPOrt.... ... 60
Figure 8 — Example of the application of rated static mechanical terminal loads to a

(divided support) pantograph disconnector (or earthing switch)................ . 61
Figure 9 — Example of the application of rated static mechanical terminal loads to a
TWO-COIUMN AISCONNECTON ..o ettt e e 62
Figure 10 — Test sequences for low and high temperature tests ..., 68
Figure 11 — Example of test circuit for bus-transfer current switching tests ......................... 73
Figure 12 — Test circuit for electromagnetically induced current switching tests .................... 77
Figure 13 — Test circuits for electrostatically induced current-switching tests ........................ 79
Figure 14 — Test circuit for test duty 1 ... 83
Figure 15 — Typical voltage waveform (Including VFT and FT components) ...........cc.ccoeeenneee. 85
Figure 16 — Test circuit for test duty 2. 85
Figure 17 — Test circuit for test duty 3 ... 86
Figure B.1 — Examples of resistor-fitted disconnectors............cocooiiiiiiiiiii e, 100
Table 1 — Classification of earthing switches for short-circuit making ....................cooon. 28
Table 2 — Preferred contact zones for "fixed" contacts supported by flexible

[oTo] Te [0 Te3 o] - PP PTPRPRY 29
Table 3 — Preferred contact zones for "fixed" contacts supported by rigid conductors ........... 29
Table 4 — Preferred static mechanical terminal loads ..., 30
Table 5 — Classification of disconnectors for mechanical endurance ................ccooviiiiieinnn. 31
Table 6 — Classification of earthing switches for mechanical endurance................................ 31
Table 7 — Rated bus-transfer voltages of disconnectors ...........coooiiiiiiiiii e, 32
Table 8 — Classification of earthing switches for induced-current switching ........................... 32
Table 9 — Rated induced currents and vOItagesS.......c.ouiniiiiiii e 33
Table 10 — Classification of disconnectors for bus-charging switching............................. 34
Table 11 — Standard rated bus-charging currents............coiiii i, 34
Table 12 — Product information ... ... e 36
Table 13 — List Of 1y Pe 1ESES couiie i e 43
Table 14 — Power frequency withstand voltages............oooioiiii i, 45
Table 15 — Requirements on the instant of making ..., 56
Table 16 — INvalid teSES .. e e 57
Table 17 — Standard values of recovery voltages for electromagnetically induced

CUITENT DreaKing 1eSS Lo e e e 78
Table 18 — Test circuit capacitances (Cq values) for electrostatically induced current

SWICNING LSS Lo e i e 80
Table 19 — Test voltages for making and breaking tests ..........ccooiiiiiiiii 83

Table 20 — NUMDET Of 1888 .. i e e e aeaas 86


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

-8- IEC 62271-102:2018 © IEC 2018

Table 21 — Power frequency voltage tests ... ..o 89
Table B.1 — AVerage IMPEUANCES ... oottt e et eaaenes 99
Table C.1 — Tolerances on test quantities for type tests.......cccooviiiiiiiiiiii i, 101


https://standards.iteh.ai/catalog/standards/sist/7c73efbc-5234-46b1-8ce9-2c4836357fab/sist-en-iec-62271-102-2018

