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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASURING RELAYS AND PROTECTION EQUIPMENT -

Part 22-3: Electrical disturbance tests —
Radiated electromagnetic field immunity

FOREWORD

all national electrotechnical committees (IEC National Committees). The obj&ctN of to promote
international co-operation on all questions concerning standardization in the elegfis 3 i f|e|ds To
this end and in addition to other activities, IEC publishes International Sta <on ,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guide
Publication(s)”). Their preparation is entrusted to technical committees; any IE i i{te€ interested
in the subject dealt with may participate in this preparatory work. al, 9§ 7

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

4) In order to promote international uniformity, | i € ittees undertake to apply IEC Publications
transparently to the maximyn Si a and regional publications. Any divergence
between any IEC Publicatiq regional publication shall be clearly indicated in
the latter.

7) No liability shall atta mployees, servants or agents including individual experts and
members of its techpi 2’National Committees for any personal injury, property damage or
other damage of an whether direct or indirect, or for costs (including legal fees) and
expenses arising\out \of sblicati use of, or reliance upon, this IEC Publication or any other IEC

patent rightsNNEC shal not be held responsible for identifying any or all such patent rights.

International Standafd IEC 60255-22-3 has been prepared by IEC technical committee 95:
Measuring relays and protection equipment.

This third edition cancels and replaces the second edition published in 2000. The main change
with respect to the previous edition concerns the extension of the frequency range to be tested.

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

FDIS Report on voting
95/209/FDIS 95/215/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.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 60255 series, published under the general titte Measuring relays and
protection equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result 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

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

@%
S
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MEASURING RELAYS AND PROTECTION EQUIPMENT -

Part 22-3: Electrical disturbance tests —
Radiated electromagnetic field immunity

1 Scope and object

correctly when energised and subjected to an electromag
operating within the frequency range 80 MHz to 2,7 GHz.

2 Normative refer

The following re@

dated references, of
the referenced dg

IEC 60050( 14 Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagne Natibli

IEC 60050(446 ernational Electrotechnical Vocabulary (IEV) — Chapter 446: Electrical
relays

IEC 60050(448), International Electrotechnical Vocabulary (IEV) — Chapter 448: Power system
protection

IEC 60255-6, Electrical relays — Part 6: Measuring relays and protection equipment

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

1 Specified in the first edition (1989) of this standard.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050(161),
IEC 60050(446) and IEC 60050(448), and the following apply.

3.1

auxiliary equipment

equipment necessary to provide the EUT with the signals required for normal operation, and
equipment used to verify the performance of the EUT

3.2

equipment under test

EUT

equipment which may be either a measuring relay or a protection equi

3.3
port
particular interface of the EUT with electromagnetic environ

[IEV 131-12-60, modified and IEC 61000-4-12, 3.7, modified

4 Test severity level

The field strength, prior to modulatio
with IEC 61000-4-3.

pical of transceiv perated close to the equipment, but not closer

environment, for example levels
than 1 m.

5 Test equipment

The recommend@
the test facility and ¢é

ibéd in IEC 61000-4-3. This includes a description of

Where possible, ithis/fecommended that all auxiliary equipment should be located outside the
boundary of the test site.

Normally, the EUT shall be individually tested, with the EUT placed on a non-conducting table
0,8 m above the ground plane. All parts of the EUT shall be at least 0,8 m from any metal
surface.

Where the EUT is exclusively mounted in a cubicle, the tests may be conducted with the EUT
in the cubicle. The cubicle should be placed on a non-conducting support, and for practical
reasons a distance of approximately 0,1 m is recommended between the cubicle and the
ground plane.

Where earth connections are required for safety purposes, they shall be connected to the
ground plane. Where they are not otherwise provided or specified by the manufacturer, earth
connections shall be, where practicable, 1 m long and shall run parallel to, and at a distance of
not more than 0,1 m from, the auxiliary power supply connection.
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Earth connections for functional purposes (e.g. for EMC) either specified or supplied by the
manufacturer for connection to the same terminal as the safety earth connection shall also be
connected to the ground plane. The length of these connections shall be as short as possible.

Interconnecting cables shall be as follows:

e the manufacturer’s specified wiring types and connectors shall be used;

e if the manufacturer’s specification requires a wiring length of less than or equal to 3 m, then
the specified length shall be used;

e if the specified length is greater than 3 m, or is not specified, then the length exposed to the
electromagnetic field shall be 1 m. The remainder is decoupled, for mstance via lossy radio
frequency ferrite tubes or low-inductive bundling of the cable. The decoupling method shall
not impair the operation of the EUT.

normal

isturbarice on the relay in its transitional or operate
cies as specified in 7.2.

71 Frequency sweep

Time delay settings of the EUT shall be set to their minimum practical values as defined by
their intended application.

The tests shall be carried out with auxiliary energising quantities applied to the appropriate
circuits, using input energising quantities equal to rated values. The values of the input
energising quantities shall be within twice the assigned error of the transitional state.

If the rated conditions of the EUT mean that the input energising quantity is much lower than
the relay operate value, the tests shall be performed at the continuous thermal withstand value.
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The frequency range is swept from 80 MHz to 1 GHz and 1,4 GHz to 2,7 GHz, with the signal
80 % amplitude-modulated with a 1 kHz sinewave, pausing to adjust the radio frequency signal
level or to switch oscillators and antennas as necessary. The rate of sweep shall not exceed
1,5 x 10-3 decades per second.

Where the frequency range is swept incrementally, the step size shall not exceed 1 % of
fundamental, with linear interpolation between calibrated points. The dwell time at each
frequency shall be 0,5 s. In those cases where the EUT operate time is greater than 0,5 s, the
dwell time shall be increased until operation of the EUT is possible.

NOTE The expression “not exceed 1 % of fundamental” means that the frequency of each step is less than, or
equal to, the frequency of the previous step after multiplication by a factor of 1,01 (for a 1 % step size).

7.2 Spot frequencies

The tests shall be carried out with auxiliary energising quantities
circuits with values equal to rated conditions.

Table 1 specifies the spot frequencies which shall be used.

Table 1 — Spot frew

Spot frequency ion
Test MHz /f&iﬁran >(1 kHz sin ve Duty cycle
1 80 \£0.5% Neo % / 100 %

160 +0,5 % 80 % 100 %

380 \io,{% \/80 % 100 %

, ) 80 % 100 %
T e 80 % 100 %
\_»(\MP% 80 % 100 %

Nl o|loa|lbr~r|lOIN
”

S
o/g\
g
(6]
(=}
(=)
v

\_QMz 80 % 100 %
During each spotrequercy input energising quantities shall be adjusted to cause the
EUT to change frarm the nerma energlsed state to the operated state, and held until the EUT

The testing time.at eagh spot frequency should be not less than 10 s.

8 Criteria for acceptance

The test result is positive if the EUT shows its immunity throughout the entire period of the
application of the tests.

Table 2 lists the important functions which could apply to a measuring relay or protection
equipment. These should be monitored during both sweep and spot frequency testing.
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