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Foreword

The text of document 85/485/FDIS, future edition 3 of IEC 61557-8, prepared by IEC/TC 85 "Measuring
equipment for electrical and electromagnetic quantities" was submitted to the IEC-CENELEC parallel vote
and approved by CENELEC as EN 61557-8:2015.

The following dates are fixed:

o latest date by which the document has to be (dop) 2015-10-15
implemented at national level by
publication of an identical national
standard or by endorsement

o latest date by which the national (dow) 2018-01-15
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61557-8:2007.

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.

This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment Designed for
Use within Certain Voltage Limits (LVD).
Endorsement notice

The text of the International Standard IEC 61557-8:2014 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 60364-4-41 NOTE  Harmonized as HD 60364-4-41.
IEC 60664-1 NOTE  Harmonized as EN 60664-1.

IEC 60664-3 NOTE  Harmonized as EN 60664-3.

IEC 61140 NOTE  Harmonized as EN 61140.

IEC 60027-7 NOTE  Harmonized as EN 60027-7.

IEC 61557-9 NOTE  Harmonized as EN 61557-9.

IEC 60364-7-712 NOTE  Harmonized as HD 60364-7-712.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

EN 61557-8:2015

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 1 When 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 60068-2-1

IEC 60068-2-2
IEC 60068-2-6
IEC 60068-2-27

IEC 60364-7-710
(mod)

IEC 60691

IEC 60721-3-1

IEC 60721-3-2

IEC 60721-3-3

IEC 60947-5-1

IEC 60947-5-4

Year

2002

Title EN/HD Year
Environmental testing -- Part 2-1: Tests - TestEN 60068-2-1 -
A: Cold
Environmental testing -- Part 2-2: Tests - Test EN 60068-2-2 -
B: Dry heat
Environmental testing -- Part 2-6: Tests - Test EN 60068-2-6 -
Fc: Vibration (sinusoidal)
Environmental testing -- Part 2-27: Tests - EN 60068-2-27 -
Test Ea and guidance: Shock
Electrical installations of buildings -- Part 7- HD 60364-7-710 2012
710: Requirements for special installations or
locations - Medical locations
+AC 2013
Thermal-links - Requirements and application - -
guid
Classification of environmental conditions -- EN 60721-3-1 -
Part 3: Classification of groups of
environmental parameters and their severities
-- Section 1: Storage
Classification of environmental conditions -- EN 60721-3-2 -
Part 3: Classification of groups of
environmental parameters and their severities
-- Section 2: Transportation
Classification of environmental conditions -- EN 60721-3-3 -
Part 3: Classification of groups of
environmental parameters and their severities
-- Section 3: Stationary use at
weatherprotected locations
Low-voltage switchgear and controlgear -- EN 60947-5-1 -
Part 5-1: Control circuit devices and switching
elements - Electromechanical control circuit
devices
+EN 60947-5- 2005
1:2004/corrigendum
Jul. 2005
+EN 60947-5- 2004
1:2004/corrigendum
Nov. 2004
Low-voltage switchgear and controlgear -- EN 60947-5-4 -

Part 5-4: Control circuit devices and switching
elements - Method of assessing the
performance of low-energy contacts - Special
tests
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EN 61557-8:2015
IEC 61010-1 2010

IEC 61010-2- -
030:2010/corrigendu
m May 2011

IEC 61326-2-4 -

IEC 61557-1 -

IEC 61810-2 -

IEC 62109-2 2011

CISPR 11 -
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-4 -

Safety requirements for electrical equipment EN 61010-1
for measurement, control and laboratory use -

- Part 1: General requirements

Safety requirements for electrical equipment -

for measurement, control and laboratory use -

- Part 2-030: Particular requirements for

testing and measuring circuits

Electrical equipment for measurement, controlEN 61326-2-4

and laboratory use - EMC requirements --

Part 2-4: Particular requirements - Test

configurations, operational conditions and

performance criteria for insulation monitoring

devices according to IEC 61557-8 and for

equipment for insulation fault location

according to IEC 61557-8

Electrical safety in low voltage distribution EN 61557-1
systems up to 1 000 V a.c. and 1 500 V d.c. -

Equipment for testing, measuring or

monitoring of protective measures -- Part 1:

General requirements

Electromechanical elementary relays -- Part EN 61810-2
2: Reliability

Safety of power converters for use in EN 62109-2
photovoltaic power systems -- Part 2:

Particular requirements for inverters

Industrial, scientific and medical equipment - EN 55011
Radio-frequency disturbance characteristics -

Limits and methods of measurement

2010

2011



-2- IEC 61557-8:2014 © IEC 2014

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 6
1 S oo o 1 S 8
2 NOrMative refErENCES .. e 8
3 Terms, definitions and abbreviations ... 9
3.1 Terms and definifioNS .. ..o 9
3.2 A DI EVIAtIONS .. e 13

4 R QUINEM TS L. e 13
4.1 General reqQUITEMENTS ...iuii e e 13
4.2 TYPES OF IIM DS . et 14
4.21 LY o =T = | P 14
4.2.2 Mandatory functions provided by IMDS ........cccooiiiiiiii e, 14
4.2.3 Mandatory service function provided by the IMD — Test function.................... 15

4.3 Optional functions provided by IMD ..o 15
4.3.1 GBNEIAL .. 15
4.3.2 Local transformer monitoring warning (LTMW) ..., 15
4.3.3 Remote transformer monitoring warning (RTMW)..........coooiiiiiiiiiiiiieeens 15
4.3.4 Remote enabling and disabling command (REDC)...........ccooviiiiiiiiiiiinnenn. 16

4.4 Performance reqUIrE€mMENTS ... ..cuii e 16
4.41 Specified reSpoNSe Value Rap c.uvviiiiiiiiiiie et 16
4.4.2 System leakage capacitanCe Ceo....ooovniiiniiiiiiiii e 16
4.4.3 Relative percentage uncertainty A of the specified response value R, .......... 16
444 RESPONSE M fan cvuiniiiiiii e 17
445 Measuring voltage U, and measuring current I ....oooovvveieiiiiiii e 17
4.4.6 Internal d.c. resistance R; and internal impedance Zi...........cccooeviiiiiiiniinnn. 17
4.4.7 Indication of the value of the insulation resistance R ...........c.cooiiiiiinni. 18
4.4.8 Permanently admissible nominal voltage Up......ccooooiviiiiiiiiiieeee 18
4.4.9 Permanently admissible extraneous d.c. voltage Usg.........c..occovviiiiiiiiinnnnnn. 18
4.4.10 18] o o] VAN Ze] | €Yo [T 2P 18

4.5 Electromagnetic compatibility (EMC) ..o 18
4.6 Safety reqUIrEMENTS ... 18
4.6.1 GBNEIAL ..t 18
4.6.2 Clearances and creepage diStancCes ..........ooouiiiiiiiiiiiiii e 19
4.6.3 Protection class and earth connectionof an IMD ..............ccooiiiiiiiiiiiinnen. 19

4.7 Climatic environmental conditions ... 19
4.8 Mechanical reqUIremMeENtS ... .. .o e 19
4.8.1 7= a1 =Y PP 19
4.8.2 Product mechanical robustness ... 19
4.8.3 IP protection class requirements ... ....cccooii i 20

5 Marking and operating iNStruCtions ..o 21
5.1 = T Qo 21
5.2 Operating iNStrUCTIONS ... 22

G I = 1= (PRSPPI 23
6.1 L= o =T ¥ S 23
6.2 LI LS L= £ S 23
6.2.1 LY o= = | P 23
6.2.2 Test Of reSPONSE VAIUES........iiiiiii e 23

SEK Svensk Elstandard



IEC 61557-8:2014 © IEC 2014 -3-

6.2.3 Test Of reSPONSE HIME Fan.evuiviiiieii e 24
6.2.4 Test of peak value of the measuring voltage Up...ooevvveiiiiiiiiiiiiiicee, 24
6.2.5 Test of the peak value of the measuring current Ip, ...ooooviiiiiiiiiiiiiee. 24
6.2.6 Test of internal d.c. resistance R; and internal impedance Z; .......................... 25
6.2.7 Test of facilities for indicating the insulation resistance Rg.........cccocovviiinn. 25
6.2.8 Test of effectiveness of the test device ..., 25
6.2.9 Test of permanently admissible nominal voltage Uy ....ccooviiiiiiiiii. 25
6.2.10 Test of permanently admissible extraneous d.c. voltage Usg........ccoeeeieeennin, 25
6.2.11 Test of SUPPlY VOIRAGE Us..couniieiiiiiie e 26
6.2.12 Test of optional fUNCLIONS ... ... e 26
6.2.13 AV e =T [T == £ 26
6.2.14 Test of electromagnetic compatibility (EMC) ......ooovoniiiiiii e, 26
6.2.15 Inspection of the marking and operating instructions..................c.cociiiinlL 26
6.2.16 MechaniCal teSTS .. .. 26
6.3 ROUIING 1SS . e 27
6.3.1 GBNEIAL .. 27
6.3.2 Test of response Values........o.oi i 27
6.3.3 Test of effectiveness of the test function............cooooii i, 27
6.3.4 Test of facility for indicating the insulation resistance Re..........coceevniiniinninnnn. 27
6.3.5 AV oL =T [T == £ P 27
6.3.6 Compliance with tests of 6.3 .. ... 27
7  Overview of requirements and tests for IMDS ... 27
Annex A (normative) Medical insulation monitoring devices (MED-IMD) .........cc.ccoiiiiiiiiinnnes 29
A.1 SCOPE ANA ODJECT et 29
A.2 Yo [0 =Y 0 =T o T 29
A.2.1 GBNEIAL .t 29
A.2.2 TYPes Of MED-IMDS.. ...t 29
A.2.3 Mandatory functions provided by MED-IMD ..........ccoooiiiiiiiiii e, 29
A.2.4 Performance reqUIir€mMeNntS. .. ..o 30
A.2.5 Electromagnetic compatibility (EMC) ... 31
A.3 Marking and operating inStruCtioNS... ..o 31
A4 =153 £ S 32
A.4.1 GBNEIAL . 32
A.4.2 IR L= T (S £ T PPN 32
A5 Overview of requirements and tests for MED-IMDs ..., 32
Annex B (informative) Monitoring of overload current and over-temperature ....................... 34
B.1 SCOPE ANA ODJECT ..eiei i 34
B.2 REQUITEM NS .o e 34
B.2.1 GBNEIAl e 34
B.2.2 Local transformer monitoring warning (LTMW) and/or remote
transformer monitoring warning (RTMW).......ccoiiiiiiie e, 34
B.2.3 Monitoring of overload CUrrent ........ ..o 34
B.2.4 Monitoring of over-temperature of the IT system transformer......................... 34
B.3 Operating iNStrUCTIONS ... 35
B.4 =153 £ S 35
B.4.1 GBNEIAL .. 35
B.4.2 Test of overload current and over-temperature monitoring ................ccoeeenenn. 35
Annex C (normative) Insulation monitoring devices for photovoltaic systems (PV-IMD)........ 36
C.1 SCOPE AN ODJECT .o 36

SEK Svensk Elstandard



-4 - IEC 61557-8:2014 © IEC 2014

C.2 Requirements for PV-IMDs for PV installations ... 36
C.2.1 GBNEIAL .. 36
C.2.2 TYPES Of PV-lMDS ..o e 37
C.23 Mandatory functions provided by PV-IMDS.........ccoooiiiiiiiiiiiceeee 37
C.24 Performance reqUIir€mMeNntS. ... ..o 37

C.3 Marking and operating iNStruCtioNS..........ooouiiii i 38
C.3.1 Y=Y o o Ve P 38
C.3.2 Operating iINStrUCHIONS .....oui e 39

C4 =153 £ S 39
C.4.1 GBNEIAL .. 39
C4.2 Additional type testS .o 39
C4.3 Additional routing testS . ..o 40

C.5 Overview of requirements and tests for PV-IMDs ..., 40

Annex D (normative) Insulation monitoring function of a photovoltaic inverter (PV-IMF)

Or in @ charge CONTrOllEr .. ... e 41
D.1 SCOPE ANd ODJECT ... 41
D.2 Requirements for PV-IMFES .. ..o 41

D.2.1 General requirements for PV-IMFS..........cooiiiiiii e 41
D.2.2 TYPes Of PV-IMES ..o 42
D.2.3 Mandatory functions provided by PV-IMFs ..o, 42
D.24 Performance requirements for PV-IMFs ... 43
D.2.5 Electromagnetic compatibility (EMC) .....cooiiiiii e, 44
D.2.6 Safety reqUIrEMENTS. ... 44
D.2.7 Climatic environmental conditions...... ... 44
D.2.8 Mechanical reqUIr€mMeENtS .. ..o 44

D.3 Marking and operating iNStruCtioNS....... ..o 44
D.3.1 = o QT o S 44
D.3.2 Operating iINStrUCHIONS . ..oui e 44

D.4 =S £ PPN 45
D.4.1 GBNEIAL .. 45
D.4.2 IR L= T (S £ T PPN 45
D.4.3 ROULING 1SS e 46

D.5 Overview of requirements and tests for PV-IMF ..., 46

71 0] [ o = o 2 /278 47

Figure A.1 — Pictogram for marking @ MED-IMD ... 32

Figure C.1 — Dynamic reference characteristics of d.c. PV system voltage............................ 38

Figure C.2 — Pictogram for marking @ PV-IMD ..........cciiiiiiii e, 39

Table 1 — AbbDreviations ... e 13

Table 2 — Product mechanical requiremMents...........oo i 20

Table 3 — Minimum IP requirements for IMDS.........coiuiiiiiii e 21

Table 4 — Pictograms for marking the type of IMD ... 22

Table 5 — Reference conditions for tests in operation ..., 23

Table 6 — Reference conditions for storage tests (product not powered) ............cccoevinvinnnnn.. 23

Table 7 — Requirements and tests applicable to IMD ..o 28

Table A.1 — Summary of additional requirements and tests applicable to MED-IMDs............. 32

SEK Svensk Elstandard



IEC 61557-8:2014 © IEC 2014 -5-

Table A.2 — Emission test for MED-IMDs .............
Table C.1 — Requirements and tests for PV-IMDs

Table D.1 — Requirements and tests for PV-IMF integrated in the inverter ............................

SEK Svensk Elstandard



-6- IEC 61557-8:2014 © IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1000 V AC AND 1500 V DC — EQUIPMENT FOR TESTING,
MEASURING OR MONITORING OF PROTECTIVE MEASURES -

Part 8: Insulation monitoring devices for IT systems

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 61557-8 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

a) Terms and definitions have been complemented;

b) Abbreviations are listed and explained;

c) Requirements have been revised;

d) Mandatory and optional functions and their terminology have been adapted from
IEC 61557-15;
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e) Mechanical requirements have been added;
f) Information on operating instructions has been added,;
g) Type tests and routine tests have been complemented;

h) An Annex C: ‘Insulation monitoring devices for photovoltaic systems (PV-IMD)’ has been
added;

i) An Annex D: ‘Insulation monitoring function of a photovoltaic inverter (PV-IMF) or in a
charge controller’ has been added.

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

FDIS Report on voting
85/485/FDIS 85/502/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
This part of IEC 61557 shall be used in conjunction with Part 1.

A list of all parts in the IEC 61557 series, published under the general title Electrical safety in
low voltage distribution systems up to 1 000 V a.c. and 1 500 V d.c. — Equipment for testing,
measuring or monitoring of protective measures, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1000 V AC AND 1500 V DC — EQUIPMENT FOR TESTING,
MEASURING OR MONITORING OF PROTECTIVE MEASURES -

Part 8: Insulation monitoring devices for IT systems

1 Scope

This part of IEC 61557 specifies the requirements for insulation monitoring devices (IMD)
which permanently monitor the insulation resistance R to earth of unearthed a.c. IT systems,
of a.c. IT systems with galvanically connected d.c. circuits having nominal voltages up to
1000V a.c.,, as well as of unearthed d.c. IT systems with voltages up to 1500V d.c.
independent from the method of measuring.

IT systems are described in IEC 60364-4-41 amongst other literature. Additional data for the
selection of devices in other standards should be noted.

NOTE Various standards specify the use of IMDs in IT systems. In such cases, the objective of the equipment is
to signal a drop in insulation resistance Rg below a minimum limit.

IMDs according to this part of IEC 61557 can also be used for de-energized TT, TN and IT
systems or appliances.

2 Normative references

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.

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60364-7-710:2002, Electrical installations of buildings — Part 7-710: Requirements for
special installations or locations — Medical locations

IEC 60691, Thermal-links — Requirements and application guide

IEC 60721-3-1, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 1. Storage

IEC 60721-3-2, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 3: Stationary use at weatherprotected
locations

SEK Svensk Elstandard



IEC 61557-8:2014 © IEC 2014 -9-

IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices
and switching elements — Electromechanical control circuit devices

IEC 60947-5-4, Low-voltage switchgear and controlgear — Part 5-4: Control circuit devices
and switching elements — Method of assessing the performance of low-energy contacts —
Special tests

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use —Part 2-030: Particular requirements for testing and measuring circuits

IEC 61326-2-4, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 2-4: Particular requirements — Test configurations, operational conditions
and performance criteria for insulation monitoring devices according to IEC 61557-8 and for
equipment for insulation fault location according to IEC 61557-9

IEC 61557-1, Electrical safety in low voltage distribution systems up to 1 000V a.c. and
1 500 V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 1:
General requirements

IEC 61810-2, Electromechanical elementary relays — Part 2: Reliability

IEC 62109-2:2011, Safety of power converters for use in photovoltaic power systems — Part 2:
Particular requirements for inverters

CISPR 11, Industrial, scientific and medical equipment - Radio-frequency disturbance
characteristics - Limits and methods of measurement
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