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Foreword

The text of document 95/309/FDIS, future edition 3 of IEC 60255-26, prepared by IEC/TC 95
"Measuring relays and protection equipment" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 60255-26:2013.

The following dates are fixed:

e latest date by which the document has (dop) 2014-03-28
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-06-28
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60255-11:2010, EN 60255-22-1:2008, EN 60255-22-2:2008, EN 60255-
22-3:2008, EN 60255-22-4:2008, EN 60255-22-5:2011, EN 60255-22-6:2001, EN 60255-22-7:2003,
EN 60255-25:2000, EN 60255-26:2009

EN 60255-26:2013 includes the following significant technical changes with respect to EN 60255-
26:2009:

a) definition of test specifications, test procedures and acceptance criteria per phenomena and port
under test in one document;

b) extension of radiated emission measurement for frequencies above 1 GHz;

c) limitation of radiated emission measurement at 3 m distance for small equipment only;

d) addition of zone A and zone B test level on surge test;

e) extension of tests on the auxiliary power supply port by a.c. and d.c. voltage dips, a.c. component in
d.c. (ripple) and gradual shut-down / start-up;

f) harmonization of acceptance criteria for immunity tests.

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 document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.

Endorsement notice

The text of the International Standard IEC 60255-26:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 61000-4 NOTE Harmonized in EN 61000-4 series (not modified)
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Annex ZA
(normative)
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 Year Title EN/HD Year
EC 60255-1 2009 Measuring relays and protection equipment - EN 60255-1 2010
Part 1: Common requirements
EC 61000-4-2 2008 Electromagnetic compatibility (EMC) - N 61000-4-2 2009
Part 4-2: Testing and measurement
techniques - Electrostatic discharge
immunity test
IEC 61000-4-3 2006 Electromagnetic compatibility (EMC) - EN 61000-4-3 2006
+ A1 2007 Part 4-3: Testing and measurement + A1 2008
+ A2 2010 techniques - Radiated, radio-frequency, + A2 2010

electromagnetic field immunity test

2012  Electromagnetic compatibility (EMC) - 2012
Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst
immunity test

EC 61000-4- 2005 Electromagnetic compatibility (EMC) - N 61000-4-9 2006
+ corr. October 2009 Part 4-5: Testing and measurement
techniques - Surge immunity test

2008  Electromagnetic compatibility (EMC) - 2009
Part 4-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields

2009  Electromagnetic compatibility (EMC) - 2010
Part 4-8: Testing and measurement
techniques - Power frequency magnetic field
immunity test

2004  Electromagnetic compatibility (EMC) - 2004
Part 4-11: Testing and measurement
techniques - Voltage dips, short interruptions
and voltage variations immunity tests

IEC 61000-4-16 1998 Electromagnetic compatibility (EMC) - N 61000-4-16 1998
+ A2 2009 Part 4-16: Testing and measurement + A2 2011

techniques - Test for immunity to conducted,
common mode disturbances in the
frequency range 0 Hz to 150 kHz

IEC 61000-4-17 1999 Electromagnetic compatibility (EMC) - EN 61000-4-17 1999
+ A1 2001 Part4-17: Testing and measurement + A1 2004
+ A2 2008 techniques - Ripple on d.c. input power port + A2 2009

immunity test
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Publication Year
IEC 61000-4-14 2006
+A1 2010

EC 61000-4-29 2000

CISPR 11 (mod) 2009
+ A1 2010

CISPR 22 (mod) 2008

Full document details: BS EN 60255-26:2013

-4 -
Title EN/HD Year
Electromagnetic compatibility (EMC) - EN 61000-4-19 2007
Part 4-18: Testing and measurement + corr. September 2007
techniques - Damped oscillatory wave + A1 2010
immunity test
Electromagnetic compatibility (EMC) - 2000
Part 4-29: Testing and measurement
techniques - Voltage dips, short interruptions
and voltage variations on d.c. input power
port immunity tests
Industrial, scientific and medical equipment - EN 55011 2009
Radio-frequency disturbance characteristics + A1 2010
- Limits and methods of measurement
Information technology equipment - Radio 2010
disturbance characteristics - Limits and + AC:2011 2011
methods of measurement
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Annex Z2Z
(informative)
Coverage of Essential Requirements of EC Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers all
relevant essential requirements as given in Article 1(a) of Annex | of EC Directive 2004/108/EC.

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other EC Directives may be applicable to the products falling
within the scope of this standard.

Documents

Document Sharing Hub

Full document details: BS EN 60255-26:2013


http://www.avadocuments.com/doc/bs-en-60255-26-2013
http://www.avadocuments.com/doc/bs-en-60255-26-2013

BS EN 60255-26:2013

60255-26 © IEC:2013 -2-
CONTENTS

INTRODUGCTION ..ottt e e et e e e et et et et e et e et e et e e et n e et e e et e e eaaeen e eneeen 6
S o oo 1 Y S 7
P R € =Y o 1= = Y P 7
L2 = o 11 o o T 7
1.8 MmUY oo e e 7
NOIMAtIVE TEFEIENCES ..o e 8
3 Terms and definitioNs ... e 9
Definition of environmental l€Vels ... 10
g N € =Y oY o= | 10
4.2 Zone A, severe electrical environment...... ... 10
4.3 Zone B, typical electrical environment ... 10
ST = o 4 1= Lo o 11
5.1 EMISSION E€NCIOSUIE «.oneiiiie e et eaeeaas 11
5.2 Emission auxiliary power SUPPlY POt .. ... 11
B IMIMUNI Y o e 13
6.1  IMMUNILY ENCIOSUIE «.oeiei e e e e e eans 13
6.2 Immunity auxiliary power supply POt .. ... 14
6.3 Immunity communication POt ........ooii i 16
6.4 Immunity input and oUtpUt POIS ..o 18
6.5 Immunity functional earth port ... 20
7 Test set-Up and PrOCEAUIES . .u.iuii e e e e e e e e e en e 20
A B =1 4 V1T o o PP 20
A% Pt N 1= o = = PP 20
7.1.2 Radiated emiSSIiON ... 21
7.1.3 Conducted EMISSION ..oiuuiii i 21
T2 IMIUNIEY oo e 21
A2 B 1Y o = - PP 21
7.2.2 General test CONditioNS . ..o 22
7.2.3 Electrostatic diSCharge ..o 24
7.2.4 Radiated interferenCe . ..o 25
7.2.5 Electrical fast transient ...... .o 27
7.2.6 Slow damped 0SCillatory Wave ...........oouiiiiiiii i, 28
T 2.7 SUIGE ittt e e e e e et 29
7.2.8 Conducted interferEnCe ... ..o 30
7.2.9 Power frequency immunity on d.c. binary inputs .............ccooiiiiiiinne, 32
7.2.10 Power frequency magnetic field ... 33

7.2.11 Voltage dips and voltage interruptions on power supply voltage (a.c.
(o] S o BN o T PP 34
7.2.12 Voltage ripple on d.c. power supply voltage .........cooviiiiiiiiiiieeen 35
7.2.13 Gradual shut down / start-up tests .......cocoiiiii i 36
8  Criteria fOr @CCEPIANCE . ivu i 37
B MO S 0N Lttt 37
8.2 IMIMIUNIEY oo e 38
S T 1= =3 =Y o 1o o 39

Documents

Document Sharing Hub

Full document details: BS EN 60255-26:2013


http://www.avadocuments.com/doc/bs-en-60255-26-2013
http://www.avadocuments.com/doc/bs-en-60255-26-2013

BS EN 60255-26:2013

-3- 60255-26 © IEC:2013
Annex A (normative) Power frequency immunity tests on binary inputs ...l 40
Annex B (informative) Background information for power frequency tests ...........ccccoveneennnn. 44
Annex C (normative) Application of discharges for electrostatic discharge test .................... 45
=TT o] o Yo =T o1 V2P 46
Figure 1 — Ports for measuring relays and protection equipment .............coooiiiiiiiiiiinceen, 9
Figure 2 — Gradual shut down/start-up test .......c.cooiiiii i 36
Figure A.1 — Example of Class A differential mode tests ... 42
Figure A.2 — Example of Class B differential mode tests ... 42
Figure A.3 — Example of common mode teSTS ......couiiiiiiiiiii 43
Table 1 — Emission tests — ENClOSUre port ... 11
Table 2 — Emission tests — Auxiliary power supply port ... ..o 12
Table 3 — Immunity tests — ENClOSUIre POrt ... e 13
Table 4 — Immunity tests — Auxiliary power supply port ... 14
Table 5 — Immunity tests — Communication port....... ... 16
Table 6 — Immunity tests — Input and output ports ... 18
Table 7 — Immunity tests — Functional earth port...........cooii e 20
Table 8 — Radiated emisSion teSt . ... 21
Table 9 — Conducted emisSion teSt ... i 21
Table 10 — Electrostatic discharge immunity test............. 24
Table 11 — Radiated interference immunity test (frequency sweep) .......ccoooveeiiiiiiiiiiiineeeennen. 25
Table 12 — Radiated interference immunity test (spot frequencies)...........ccoociiviiiiiiiinceeenn. 26
Table 13 — Electrical fast transient immunity test ..., 27
Table 14 — Slow damped oscillatory wave immunity test ..., 28
Table 15 — SUrge iMmMUNITY (eSS, .o 29
Table 16 — Conducted interference immunity test (frequency sweep) .....cocovevviiiiiiiiincieeennen. 30
Table 17 — Conducted interference immunity test (spot frequencies)...........ccooeiiiiiiinennn. 31
Table 18 — Power frequency immunity teSt .. ... 32
Table 19 — Power frequency magnetic field immunity test ..o, 33
Table 20 — Voltage dips and voltage interruptions test ... 34
Table 21 — Voltage ripple 1ot ... e 35
Table 22 — Gradual shutdown and start-up test ..o 36
Table 23 — Acceptance criteria for immunity tests .........cooiiiiiiiii 38

Documents

Document Sharing Hub

Full document details: BS EN 60255-26:2013


http://www.avadocuments.com/doc/bs-en-60255-26-2013
http://www.avadocuments.com/doc/bs-en-60255-26-2013

BS EN 60255-26:2013
60255-26 © IEC:2013 -6-

INTRODUCTION

This part of the IEC 60255 series specifies all of the requirements for electromagnetic
compatibility in a single document.

As such, it is considered as an overview document for measuring relays and protection
equipment. The detailed test procedures are given in other referenced standards.

This part of IEC 60255 does not include the reversal of d.c. power supply polarity test which

had been provided in [EC 60255-11|, because this is a safety test. This test will be covered by
future |[EC 60255-27.
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MEASURING RELAYS AND PROTECTION EQUIPMENT -

Part 26: Electromagnetic compatibility requirements

1 Scope

1.1 General

This part of the IEC 60255 series is applicable to measuring relays and protection equipment,
taking into account combinations of devices to form schemes for power system protection
including the control, monitoring, communication and process interface equipment used with
those systems.

This standard specifies the requirements for electromagnetic compatibility for measuring
relays and protection equipment.

Tests specified in this standard are not required for equipment not incorporating electronic
circuits, for example electromechanical relays.

The requirements specified in this standard are applicable to measuring relays and protection
equipment in a new condition and all tests specified are type tests only.

1.2 Emission

The object of this standard is to specify limits and test methods, for measuring relays and
protection equipment in relation to electromagnetic emissions which may cause interference
in other equipment.

These emission limits represent electromagnetic compatibility requirements and have been
selected to ensure that the disturbances generated by measuring relays and protection
equipment, operated normally in substations and power plants, do not exceed a specified
level which could prevent other equipment from operating as intended.

Test requirements are specified for the enclosure and auxiliary power supply ports.

1.3  Immunity

This standard is to specify the immunity test requirements for measuring relays and protection
equipment in relation to continuous and transient, conducted and radiated disturbances,
including electrostatic discharges.

These test requirements represent the electromagnetic compatibility immunity requirements
and have been selected so as to ensure an adequate level of immunity for measuring relays
and protection equipment, operated normally in substations and power plants.

NOTE 1 Safety considerations are not covered in this standard.
NOTE 2 In special cases, situations will arise where the levels of disturbance could exceed the levels specified in
this standard, for example where a hand-held transmitter or a mobile telephone is used in close proximity to

measuring relays and protection equipment. In these instances, special precautions and procedures could have to
be employed.
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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 60255-1:2009, Measuring relays and protection equipment — Part 1: Common
requirements

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
Amendment 1:2007
Amendment 2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-16:1998, Electromagnetic compatibility (EMC) — Part 4-16: Testing and
measurement techniques — Test for immunity to conducted, common mode disturbances in
the frequency range 0 Hz to 150 kHz

Amendment 2:2009

IEC 61000-4-17:1999, Electromagnetic compatibility (EMC) - Part 4-17: Testing and
measurement techniques — Ripple on d.c. input power port immunity test

Amendment 1:2001

Amendment 2:2008

IEC 61000-4-18:2008, Electromagnetic compatibility (EMC) — Part 4-18: Testing and
measurement techniques — Damped oscillatory wave immunity test
Amendment 1:2010

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) — Part 4-29: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations on d.c.
input power port immunity tests

CISPR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
Amendment 1:2010
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CISPR 22:2008, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

EUT

Equipment Under Test

equipment which may be either a measuring relay or protection equipment

3.2

small equipment

equipment, either positioned on a table top or standing on the floor which, including its cables
fits in a cylindrical test volume of 1,2 m in diameter and 1,5 m above the ground plane.

3.3
port
particular interface of the specified EUT with the external electromagnetic environment

SEE: Figure 1

Enclosure port

Auxiliary power supply port Functional earth port

Output port
EUT

Input port Communication port

IEC 1203/13

Figure 1 — Ports for measuring relays and protection equipment

3.4
auxiliary power supply port
a.c. or d.c. auxiliary energizing input of the EUT

3.5
communication port
interface with a communication and/or control system permanently connected to the EUT

3.6
enclosure port
physical boundary of the EUT through which electromagnetic fields may radiate or impinge

3.7
functional earth port
port on the EUT which is connected to earth for purposes other than electrical safety

3.8
input port
port through which the EUT is energized or controlled in order to perform its function(s)

EXAMPLE Current and voltage transformer, binary input, etc.
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3.9
output port
port through which the EUT produces predetermined changes

EXAMPLE Contacts, optocouplers, analogue output, etc.

3.10

coupling/decoupling network

CDN

electrical circuit for the purpose of transferring energy from one circuit to another/
electrical circuit for the purpose of preventing test voltages applied to the EUT from affecting
other devices, equipment, or systems which are not under test

3.1

common mode

CcMm

mode between each active conductor and a specified reference, usually earth or ground
reference plane

3.12

differential mode

DM

mode between any two of a specified set of active conductors

4 Definition of environmental levels

4.1 General

The environmental levels shall be selected in accordance with the most realistic installation
and environmental conditions in which the EUT is expected to operate.

Based on common installation practices, the recommended selection of test levels is the
following:

4.2 Zone A, severe electrical environment
The installation is characterized by the following attributes:

e no suppression of electrical fast transients/bursts in the power supply and control and
power circuits which are switched by relays and contactors;

e no separation of the industrial circuits from other circuits associated with environments of
higher severity levels;

e no separation between power supply, control, signal and communication cables;

e use of common multi-core cables for control and signal lines.

The outdoor area of industrial process equipment, where no specific installation practice has
been adopted, of power stations, open-air HV substation switchyards and gas insulated
switchgear may be representative of this environment.

4.3 Zone B, typical electrical environment
The installation is characterized by the following attributes:

e no suppression of electrical fast transients/bursts in the power supply and control circuits
which are switched by relays (no contactors);

e poor separation of the industrial circuits from other circuits associated with environments

of higher severity levels; Documents
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e dedicated cables for power supply, control, signal and communication lines;
e poor separation between power supply, control, signal and communication cables;

e availability of earthing system represented by conductive pipes, ground conductors in the
cable trays (connected to the protective earth system) and by a ground mesh.

The area of industrial process equipment, the power plants and the relay room of open-air HV
substations may be representative of this environment.

5 Emission

5.1 Emission enclosure

Table 1 — Emission tests — Enclosure port

Environmental Basic Test

ltem phenomena Frequency range Limits standard procedure

40 dB(pnV/m) quasi peak
at 10 m

30 MHz to 230 MHz
50 dB(nV/m) quasi peak

Radiated emission at3m

1.1 (below 1 GHz)aP

CISPR 11 See 7.1.2
47 dB(nV/m) quasi peak

at 10 m

57 dB(uV/m) quasi peak
at3m

230 MHz to 1 000 MHz

56 dB(nuV/m) average

1 GHz to 3 GHz 76 dB(uV/m) peak

Radiated emission at3m

1.2 (above 1 GHz)

CISPR 22 See 7.1.2
60 dB(nV/m) average

3 GHz to 6 GHz 80 dB(uV/m) peak

at3m

a8 Measuring relays and protection equipment are apparatus which satisfy the class A limits. Limits can be
measured at a nominal distance of 3 m, 10 m or 30 m. A measuring distance less than 10 m is allowed only for
equipment which complies with the definition given in 3.2. In case of measurements at a separation distance of
30 m an inverse proportionality factor of 20 dB per decade shall be used to normalize the measured data to
the specified distance for determining compliance.

The limits specified for the 3 m separation distance apply only to small equipment meeting the size criterion
defined in 3.2.

Conditional testing procedure
e The highest internal source of an EUT is defined as the highest frequency generated or
used within the EUT or on which the EUT operates or tunes.

o If the highest frequency of the internal sources of the EUT is less than 108 MHz, the
measurement shall only be made up to 1 GHz.

e |If the highest frequency of the internal sources of the EUT is between 108 MHz and
500 MHz, the measurement shall only be made up to 2 GHz.

o If the highest frequency of the internal sources of the EUT is between 500 MHz and
1 GHz, the measurement shall only be made up to 5 GHz.

e If the highest frequency of the internal sources of the EUT is above 1 GHz, the
measurement shall be made up to 5 times the highest frequency or 6 GHz, whichever is
less.

5.2 Emission auxiliary power supply port

S Table 2.
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Table 2 — Emission tests — Auxiliary power supply port

Full document details: BS EN 60255-26:2013

Item Environmental Frequency range Limits Basic Test
phenomena q y 9 standard procedure
2.1 Conducted 79 dB(uV) quasi peak
emission 0,15 MHz to 0,50 MHz
66 dB(nV) average
CISPR 22 See 7.1.3
73 dB(nV) quasi peak
0,5 MHz to 30 MHz
60 dB(nV) average
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