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General definitions and test requirements

IEC 60071-1 2006 Insulation co-ordination -- Part 1: EN 60071-1 2006
Definitions, principles and rules

+ A1 2010 + A1 2010

IEC 60505 2011 Evaluation and qualification of electrical EN 60505 2011
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IEC/TS 60815-1 - Selection and dimensioning of high-voltage - -
insulators intended for use in polluted
conditions - Part 1: Definitions, information
and general principles

ISO 2533 1975  Standard Atmosphere - -


http://www.cenelec.eu/
https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/ENIEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/EN IEC 60071-2:2018

IEC 60071-2:2018-03(en-fr)

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

- =

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 4.0 2018-03

colour
inside

HORIZONTAL STANDARD
NORME HORIZONTALE

Insulation co-ordination —
Part 2: Application guidelines

Coordination de l'isolement —
Partie 2: Lignes directrices en matiére d'application



https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/EN IEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

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 8
1 S T oo o 1= Y PP 10
2 NOrMative referENCES ... e 10
3 Terms, definitions, abbreviated terms and symbols............. 11
3.1 Terms and definifioNS .. ..o 11
3.2 Abbreviated termM S ... e 11
3.3 S M D OIS L 11
4 Representative voltage StresSses in SErviCe . ... 16
4.1 Origin and classification of voltage stresses...........cccoviiiiiiiiii i, 16
4.2 Characteristics of overvoltage protection devices..........oocoviiiiiiiiiiii 17
4.2.1 GENEIAl FTEMATKS ..ottt 17
4.2.2 Metal-oxide surge arresters without gaps (MOSA) ..., 17

4.2.3 Line surge arresters (LSA) for overhead transmission and distribution
=P 19
4.3 Representative voltages and overvoltages ........ccooviiiiiiiiicii 19
4.3.1 Continuous (power-frequency) voltage.........c.oviuiiiiiiiiiii e 19
4.3.2 Temporary OVErVOIAgES .. ..o e 20
4.3.3 SIoW-front OVEIrVOIAGES ....uiii 23
4.3.4 Fast-front OVervoltages .......oouuiinii i 29
4.3.5 Very-fast-front overvoltages [13] . ..o 33
5 Co-ordination withstand voltage........ ..o 34
5.1 Insulation strength characteristics ... ..o 34
5.1.1 GBNEIAL .. s 34
5.1.2 Influence of polarity and overvoltage shapes ..........cooooviiiiiiici i, 35
5.1.3 Phase-to-phase and longitudinal insulation..............ccooooii 36
5.1.4 Influence of weather conditions on external insulation ..............c..cooiiin. 36
5.1.5 Probability of disruptive discharge of insulation ..o, 37
5.2 Performance CriterioN .. ... ... e 38
5.3 Insulation co-ordination ProCeduUres ... ... 39
5.3.1 LY o= = | P 39

5.3.2 Insulation co-ordination procedures for continuous (power-frequency)
voltage and temporary overvoltage .......co.oeiiiiiii i 40
5.3.3 Insulation co-ordination procedures for slow-front overvoltages..................... 40
5.3.4 Insulation co-ordination procedures for fast-front overvoltages ...................... 45
6 Required Withstand VOItage. ... ..o 46
6.1 GENETAl FEMATKS ..oeiiiie e ettt 46
6.2 AtMOSPheriC COrreCtioN ... e 46
6.2.1 GENEIAl FTEMATKS ..ottt 46
6.2.2 AItUAE COMTECHION ... e 46
6.3 Safety faCOrS. . e 48
6.3.1 GBNEIAL ..t 48
6.3.2 A GBING et 48
6.3.3 Production and assembly diSpersion.........ccooviiiiiiiiii e 48
6.3.4 Inaccuracy of the withstand voltage ..., 48
6.3.5 Recommended safety factors (Kg) ..........coooooiiiiiiiiiii 49

7  Standard withstand voltage and testing procedures .........cccoiiiiiiiiiiiiici i 49


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/ENIEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

7.1 GenNeral FEMAIKS ..o e 49
7.1.1 L 7= VTR 49
7.1.2 Standard switching impulse withstand voltage .............c.cooooiiiiiiiin . 49
7.1.3 Standard lightning impulse withstand voltage..............coooiiiii 50

7.2 Test CONVErSION fACIOrS . .cuuie e 50
7.2.1 RaANGE L 50
7.2.2 RaANGE [ o e 51

7.3 Determination of insulation withstand by type tests ..o, 51
7.3.1 Test procedure dependency upon insulation type ..o, 51
7.3.2 Non-self-restoring iNnSulation ............cooiiiiii i, 52
7.3.3 Self-restoring INSUIAtioN ... 52
7.3.4 Mixed INSUIALION . ... 52
7.3.5 Limitations of the test procedures ......... .o 53
7.3.6 Selection of the type test procedures ... .o 54
7.3.7 Selection of the type test voltages ........ooieiiiii 54

8  Special considerations for overhead liNes ....... .o 55

8.1 General FEMAIKS .. e 55

8.2 Insulation co-ordination for operating voltages and temporary overvoltages.......... 55

8.3 Insulation co-ordination for slow-front overvoltages...........ccccovviiiiiiii i 55
8.3.1 LY o= = | P 55
8.3.2 Earth-fault overvoltages ... .....ooeniinii i 56
8.3.3 Energization and re-energization overvoltages ............ccooviiiiiiiiiii, 56

8.4 Insulation co-ordination for lightning overvoltages...........c.coooiiiiiiii i, 56
8.4.1 GBNEIAL .t 56
8.4.2 Distribution lNES . ... 56
8.4.3 TransSMISSION INES ....ouii e 57

9  Special considerations for substations ... 57

9.1 GENETAl FEMATKS ..oeiiiie e ettt 57
9.1.1 L XY Y= 57
9.1.2 Operating Votage . ..o 57
9.1.3 Temporary OVErVOITAgE ......ccuuiiiiiie e 57
9.1.4 SIOW-froNt OVEIrVOIAGES ...euieiieii e 58
9.1.5 Fast-front OVervoltages ........ouuiiniiie e 58

9.2 Insulation co-ordination for overvoltages ........cooooiiiiiiii 58
9.2.1 Substations in distribution systems with U, up to 36 kV inrange | ................ 58
9.2.2 Substations in transmission systems with Uy, between 52,5 kV and

245 KV INTANGE | oeniiiii e 59

9.2.3 Substations in transmission systemsinrange ll..............coooiiiiiiiiinn . 60
Annex A (informative) Determination of temporary overvoltages due to earth faults ............. 61
Annex B (informative) Weibull probability distributions ...............cooiiiiiiiiii 65

B.1 General FEMAIKS .. i 65

B.2 Disruptive discharge probability of external insulation...................c.ccooiiin. 66

B.3 Cumulative frequency distribution of overvoltages...........ccooooviiiiiii 68

Annex C (informative) Determination of the representative slow-front overvoltage due
to line energization and re-energization ..o 71
C.1 General FEMAIKS ..o 71

C.2 Probability distribution of the representative amplitude of the prospective
overvoltage phase-to-earth ... 71


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/EN IEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

C.3 Probability distribution of the representative amplitude of the prospective

overvoltage phase-to-phase ... .. ..o 71
C4 Insulation characCteristiC .. ..o 73
C.5 NUMeEriCal @XamMPIE . ... 75
Annex D (informative) Transferred overvoltages in transformers ............coocoiiiiiin s 81
D.1 General FEMAIKS .. o 81
D.2 Transferred temporary overvoltages. ... ..o 82
D.3 Capacitively transferred SUMgES ... ..vou i 82
D.4 Inductively transferred SUrges .. ... 84
Annex E (informative) Lightning overvoltages ........cooiuiiiiiiiiiii e 88
E.1 General FEMAIKS ..o 88
E.2 Determination of the limit distance (Xp) ................................................................. 88
E.2.1 Protection with arresters in the substation ... 88
E.2.2 Self-protection of substation ... 89
E.3 Estimation of the representative lightning overvoltage amplitude........................... 90
E.3.1 LT o= = | P 90
E.3.2 Shielding penetration ..o 90
E.3.3 Back flasShOVErs ... 91
E.4 Simplified MEthod .. ... 93
E.5 Assumed maximum value of the representative lightning overvoltage ................... 95
Annex F (informative) Calculation of air gap breakdown strength from experimental
o = ) - S 96
F.1 L= o =T ¥ S 96
F.2 Insulation response to power-frequency voltages .........ccoviviiiiiiiii i, 96
F.3 Insulation response to slow-front overvoltages...........coooiiiiiiii 97
F.4 Insulation response to fast-front overvoltages ...........coiiiiiiiii 98
Annex G (informative) Examples of insulation co-ordination procedure ................ccceeevnnni. 102
G.1 L@ Y=Y V=SSP 102
G.2 Numerical example for a system in range | (with nominal voltage of 230 kV)....... 102
G.2.1 LY o =T = | 102
G.2.2 Part 1: no special operating conditions ..........ccocoiiiiiiii i 103
G.2.3 Part 2: influence of capacitor switching at station 2., 110
G.2.4 Part 3: flow charts related to the example of Clause G.2.........ccceeviiniinnnnnnn. 112
G.3 Numerical example for a system in range Il (with nominal voltage of 735 kV)...... 117
G.3.1 LY o =T = | 117
G.3.2 Step 1: determination of the representative overvoltages —
Values Of Uypp oo 117
G.3.3 Step 2: determination of the co-ordination withstand voltages —
VaIUES OF UGy «vvvvrvrrnniiiiiiiiiiiiiiiiee 118
G.3.4 Step 3: determination of the required withstand voltages — values of
U g 119
G.3.5 Step 4: conversion to switching impulse withstand voltages (SIWV)............. 120
G.3.6 Step 5: selection of standard insulation levels ..............ccooiiiii 120
G.3.7 Considerations relative to phase-to-phase insulation co-ordination .............. 121
G.3.8 Phase-to-earth ClearanCes ... ..o 122
G.3.9 Phase-to-phase ClearanCes .......cc.oiuiiiiiiii e 122
G.4  Numerical example for substations in distribution systems with U, up to
36 KV N FaNGE | oo 123

G.4.1 GNEIAL e 123


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/ENIEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

G.4.2 Step 1: determination of the representative overvoltages —
Values Of Upp oo 123
G.4.3 Step 2: determination of the co-ordination withstand voltages —
VaIUES OF UGy «vvvvrvrrnniiiiiiiiiiiiiiiiee 124
G.4.4 Step 3: determination of required withstand voltages — values of Uy .......... 125
G.4.5 Step 4: conversion to standard short-duration power-frequency and
lightning impulse withstand voltages ..., 126
G.4.6 Step 5: selection of standard withstand voltages.............c..ccooiiiiiiinnn. 126
G.4.7 Summary of insulation co-ordination procedure for the example of
ClaUSE Gd e 127
Annex H (informative) Atmospheric correction — Altitude correction ..............cooiiiiinnn. 129
H.1 GENEraAl PriNCIP S e it 129
H.1.1 Atmospheric correction in standard tests ... 129
H.1.2 Task of atmospheric correction in insulation co-ordination ........................... 130
H.2 Atmospheric correction in insulation co-ordination ... 132
H.2.1 Factors for atmospheric correction...........ccooiiiiiiiii 132
H.2.2 General characteristics for moderate climates ...l 132
H.2.3 Special atmospheric conditions...........oi 133
H.2.4 Altitude dependency Of air PreSSUIe........ooviiiiiii e 134
H.3 AlItUdE COMTECHION ... e 135
H.3.1 Definition of the altitude correction factor..............coooiiiii i 135
H.3.2 Principle of altitude correction ... 136
H.3.3 Standard equipment operating at altitudes up to 1 000 m..........ccceeeniennnnnn. 137
H.3.4 Equipment operating at altitudes above 1 000 M........ccoiiniiiiiiiiiiian, 137
H.4 Selection of the eXPONENt M......c.oiiiiii e 138
H.4.1 L= a1 =Y PN 138
H.4.2 Derivation of exponent m for switching impulse voltage ................cc.ccooe. 138
H.4.3 Derivation of exponent m for critical switching impulse voltage .................... 141
Annex | (informative) Evaluation method of non-standard lightning overvoltage shape
for representative voltages and overvoltages ........coooiiiiiiiii i 144
1.1 LT oL = =)0 = U 144
1.2 Lightning overvoltage Shape ..o 144
1.3 Evaluation method for GIS ... . 144
1.3.1 E XD ErIM NS o 144
1.3.2 Evaluation of overvoltage shape ... 145
1.4 Evaluation method for transformer ... 145
1.4.1 EX P EIIM NS o e 145
1.4.2 Evaluation of overvoltage shape ..o 145
Annex J (informative) Insulation co-ordination for very-fast-front overvoltages in UHV
SUD S AT ONS o e 152
J.1 L= a1 =Y USSP 152
J.2 Influence of disconNnector deSigN ... ......vviuiiiii 152
J.3 Insulation co-ordination for VFFO ... 153
710 1o = o 4 /278 S 155

Figure 1 — Range of 2 % slow-front overvoltages at the receiving end due to line
energization and re-energization .. ... ... 25

Figure 2 — Ratio between the 2 % values of slow-front overvoltages phase-to-phase
ANA PRASE-T0-CaMtN .o 26

Figure 3 — Diagram for surge arrester connection to the protected object.............................. 33


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/EN IEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

Figure 4 — Distributive discharge probability of self-restoring insulation described on a

T == T =T | 41
Figure 5 — Disruptive discharge probability of self-restoring insulation described on a
GAUSSIAN SCAIE et e e eas 41
Figure 6 — Evaluation of deterministic co-ordination factor Kgg .........cvvvvviiiiiiiiiiiiiiiiiiiiiiiiiin, 42
Figure 7 — Evaluation of the risk of failure ........ ..o 43
Figure 8 — Risk of failure of external insulation for slow-front overvoltages as a function

of the statistical co-ordination factor Kgg........ooooeeeiiiiiiiii 45
Figure 9 — Dependence of exponent m on the co-ordination switching impulse

A8 A= =T Lo Y70 1 2= Vo =P 47
Figure 10 — Probability P of an equipment to pass the test dependent on the difference

K between the actual and the rated impulse withstand voltage.............coooiiiiiiinn, 53
Figure 11 — Example of a schematic substation layout used for the overvoltage stress

[o o= 11 To ] o [P PP 57
Figure A.1 — Earth fault factor k on a base of Xp/Xq for R4/Xq4 = R =0....ccccccvviiiiiiiiiiiiiiiinn 62
Figure A.2 — Relationship between Rp/Xq and Xp/Xq for constant values of earth fault

factor K Where Rq = 0. 62
Figure A.3 — Relationship between Rp/Xq and Xp/Xq for constant values of earth fault

factor k where Rq = 0,5 X ... 63
Figure A.4 — Relationship between Rp/Xq and Xp/X4 for constant values of earth fault

factor k where Rq = Xq .. 63
Figure A.5 — Relationship between Rp/Xq and Xp/Xq for constant values of earth fault

factor K Where Rq = 22X oo 64
Figure B.1 — Conversion chart for the reduction of the withstand voltage due to placing
insulation configurations in parallel ... 70
Figure C.1 — Example for bivariate phase-to-phase overvoltage curves with constant
probability density and tangents giving the relevant 2 % values ............cccocoiiiiiiiiiniinen, 77
Figure C.2 — Principle of the determination of the representative phase-to-phase

OVerVOIAge Uppg «ovveeeeeiiiie e 78
Figure C.3 — Schematic phase-phase-earth insulation configuration...........................collL 79

Figure C.4 — Description of the 50 % switching impulse flashover voltage of a phase-
phase-earth INSUIAtION ... e e e e e eaaaenns 79

Figure C.5 — Inclination angle of the phase-to-phase insulation characteristic in range
"b" dependent on the ratio of the phase-phase clearance D to the height H; above

£ 7= o S 80
Figure D.1 — Distributed capacitances of the windings of a transformer and the

equivalent circuit describing the WINdiNgS ..o 86
Figure D.2 — Values of factor J describing the effect of the winding connections on the
inductive surge transferEenCe ... 87
Figure H.1 — Principle of the atmospheric correction during test of a specified

insulation level according to the procedure of IEC 60060-1.........ccccuiiiiiiiiiiiiiiii e, 130
Figure H.2 — Principal task of the atmospheric correction in insulation co-ordination

aCCOrding 10 IEC B00 7 1= oot e e 131
Figure H.3 — Comparison of atmospheric correction ¢ x kp, with relative air pressure

pl/pg for various weather stations around the world ... 133

Figure H.4 — Deviation of simplified pressure calculation by exponential function in this
document from the temperature dependent pressure calculation of ISO 2533 ..................... 135

Figure H.5 — Principle of altitude correction: decreasing withstand voltage U4 of
equipment with increasing altitude ... 136


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/ENIEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

Figure H.6 — Sets of m-curves for standard switching impulse voltage including the

variations in altitude for each gap factor ... 140
Figure H.7 — Exponent m for standard switching impulse voltage for selected gap

factors covering altitudes up t0 4 000 M ... 141
Figure H.8 — Sets of m-curves for critical switching impulse voltage including the

variations in altitude for each gap factor ... 142
Figure H.9 — Exponent m for critical switching impulse voltage for selected gap factors
covering altitudes Up 10 4 000 M ..o 142
Figure H.10 — Accordance of m-curves from Figure 9 with determination of exponent m

by means of critical switching impulse voltage for selected gap factors and altitudes.......... 143
Figure 1.1 — Examples of lightning overvoltage shapes...........coooiiiiiiiiini e, 147
Figure 1.2 — Example of insulation characteristics with respect to lightning overvoltages

of the SFg gas gap (Shape E) ... 148
Figure 1.3 — Calculation of duration time Tg..............uuiiiiiiiiiiiiiiiiiiii 148
Figure 1.4 — Shape evaluation flow for GIS and transformer ...............ccooiiiiiiiiiiiiiie 149
Figure 1.5 — Application to GIS lightning overvoltage ..o, 150
Figure 1.6 — Example of insulation characteristics with respect to lightning overvoltage

of the turn-to-turn insulation (Shape C) ..o 150
Figure 1.7 — Application to transformer lightning overvoltage .............ccoooiiiiiiiiiiiice e 151
Figure J.1 — Insulation co-ordination for very-fast-front overvoltages.............ccc.ccooiiiiniennn. 154

Table 1 — Test conversion factors for range |, to convert required SIWV to SDWV and

L NV e e e ettt e e e e e eanas 51
Table 2 — Test conversion factors for range Il to convert required SDWV to SIWV ................ 51
Table 3 — Selectivity of test procedures B and C of IEC 60060-1............cooiiiiiiiiiiiiiiiieen. 53
Table B.1 — Breakdown voltage versus cumulative flashover probability — Single

insulation and 100 parallel iINSUlatioNS...... ... e 67
Table E.1 — Corona damping constant Kgg .....ooooeeiiiiiiiiiiiiii 89
Table E.2 — Factor A for various overhead lines ....... ..o 94
Table F.1 — Typical gap factors K for switching impulse breakdown phase-to-earth

(€= TeZeTo] o 1T o Te I Co XN I B =T 0 1o I -5 1 100
Table F.2 — Gap factors for typical phase-to-phase geometries.............ccoooiiiiiiiiiiinnenns 101
Table G.1 — Summary of minimum required withstand voltages obtained for the

eXaAMPIE SNOWN N G2, 2 . e e 109
Table G.2 — Summary of required withstand voltages obtained for the example shown

T T2 T PP 111
Table G.3 — Values related to the insulation co-ordination procedure for the example
PP 128
Table H.1 — Comparison of functional expressions of Figure 9 with the selected

parameters from the derivation of m-curves with critical switching impulse.......................... 143
Table 1.1 — Evaluation of the lightning overvoltage in the GIS of UHV system ..................... 148

Table 1.2 — Evaluation of lightning overvoltage in the transformer of 500 kV system............ 151


https://webstore.ansi.org/Standards/DS/DSENIEC600712018?source=preview

DS/EN IEC 60071-2:2018

This is a preview of "DS/EN IEC 60071-2:20...". Click here to purchase the full version from the ANSI store.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATION CO-ORDINATION -
Part 2: Application guidelines

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60071-2 has been prepared by IEC technical committee 28:
Insulation co-ordination.

This fourth edition cancels and replaces the third edition published in 1996. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the annex on clearance in air to assure a specified impulse withstand voltage installation
is deleted because the annex in IEC 60071-1 is overlapped;
b) 4.2 and 4.3 on surge arresters are updated,;

c) 4.3.5 on very-fast-front overvoltages is revised. Annex J on insulation co-ordination for
very-fast-front overvoltages in UHV substations is added;

d) Annex H on atmospheric correction — altitude correction is added.
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e) Annex | on evaluation method of non-standard lightning overvoltage shape is added.

The text of this International Standard is based on the following documents:

FDIS Report on voting
28/255/FDIS 28/256/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
It has the status of a horizontal standard in accordance with IEC Guide 108.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INSULATION CO-ORDINATION -

Part 2: Application guidelines

1 Scope

This part of IEC 60071 constitutes application guidelines and deals with the selection of
insulation levels of equipment or installations for three-phase electrical systems. Its aim is to
give guidance for the determination of the rated withstand voltages for ranges | and Il of
IEC 60071-1 and to justify the association of these rated values with the standardized highest
voltages for equipment.

This association is for insulation co-ordination purposes only. The requirements for human
safety are not covered by this document.

This document covers three-phase systems with nominal voltages above 1 kV. The values
derived or proposed herein are generally applicable only to such systems. However, the
concepts presented are also valid for two-phase or single-phase systems.

This document covers phase-to-earth, phase-to-phase and longitudinal insulation.

This document is not intended to deal with routine tests. These are to be specified by the
relevant product committees.

The content of this document strictly follows the flow chart of the insulation co-ordination
process presented in Figure 1 of IEC 60071-1:2006. Clauses 4 to 7 correspond to the squares
in this flow chart and give detailed information on the concepts governing the insulation co-
ordination process which leads to the establishment of the required withstand levels.

This document emphasizes the necessity of considering, at the very beginning, all origins, all
classes and all types of voltage stresses in service irrespective of the range of highest voltage
for equipment. Only at the end of the process, when the selection of the standard withstand
voltages takes place, does the principle of covering a particular service voltage stress by a
standard withstand voltage apply. Also, at this final step, this document refers to the
correlation made in |IEC 60071-1 between the standard insulation levels and the highest
voltage for equipment.

The annexes contain examples and detailed information which explain or support the
concepts described in the main text, and the basic analytical techniques used.

2 Normative references

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.

IEC 60060-1:2010, High-voltage test techniques — Part 1. General definitions and test
requirements

IEC 60071-1:2006, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60071-1:2006/AMD1:2010
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IEC 60505:2011, Evaluation and qualification of electrical insulation systems

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 1: Definitions, information and general principles

ISO 2533:1975, Standard Atmosphere
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