SLOVENSKI STANDARD
SIST IEC 60255-22-4:1995

Ol-avgust-1995

Electrical relays - Part 22: Electrical disturbance tests for measuring relays and
protection equipment - Section 4: Fast transient disturbance test

Measuring relays and protection equipment - Part 22-4: Electrical disturbance tests -
Electrical fast transient/burst immunity test

Relais de mesure et dispositifs depratection Partie 22-4: Essais d'influence électrique -
Essai d'immunité aux transitoires électriques rapides en salves

Ta slovenski standard je istoveten z: IEC 60255-22-4

ICS:

19.080 Elektricno in elektronsko Electrical and electronic
preskusanje testing

29.120.70 Releji Relays

SIST IEC 60255-22-4:1995 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST IEC 60255-22-4:1995

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST IEC 60255-22-4:1995
https/standards.iteh.ai/catalog/standards/sist/5b9d446f-c039-43bd-ba4 8-
a7c6d1394e39/sist-iec-60255-22-4-1995



NORME ~ CEl
INTERNATIONALE ~IEC
INTERNATIONAL ~ 255-22-4
ST AN D ARD N Premi?re édition

First edition
1992-03

Relais électriques

Partie 22: |
Essais d'influence électrique

concernant les relais'de mesure et dlSpOSltlfS
de protection

Section 4: Essai de susceptlblllte aux
perturbations transitoires rapides

Electrical relays

Part 22:

Electrical disturbance tests for measuring relays
and protection equipment
Section 4: Fast transient disturbance test

©CEI 1992 Droits de reproduction réservés — Copyright — all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni No part of this publication may be reproduced or utilized in
utilisée sous quelque forme que ce soit et par aucun pro- any form or by any means, electronic or mechanical,
cédé, électronique ou mécanique, y compris la photocopie et including photocopying and microfilm, without permission
tes microfilms, sans ['accord écrit de I'éditeur. in writing from the publisher.

Bureau Central de la Commission Electrotechnique Intemationale 3, rue de Varembé Genéve, Suisse

. . . CODE PRIX
.Commission Electrotechnique Internationale PRICE CODE N
International Electrotechnical Commission .

Memaynapoaras Onextporexnnueckan Komuccua

=y

“|l|inn....,.........uullﬂ

Pour prix, voir catalogue en vigusur
For price, see current catalogue



ty '1
255-22-4 © IEC . _3-
CONTENTS
Page
FOREWORD ................. cerraraean - .5
Clause
1 .Scope and object ... , : 7
2 Normative references : ‘ ' ‘ 7
8 DEHMHONS oo e ssseseseens ' 9
4 Fast transient disturbance test 9
4.1 Test severity classes ........ - _ 9
42 Test generator SR R
4.3 Coupling/decoupling NEIWOTK .........ccccevereerriomerssersesssersassessasasscns 9
4.4 Capacitive coupling clamp 9
4.5 Test procedure - erees . 11
4.6 Criteria for acceptance ' 13
FIQUIES oovvvveeoeieeeeeeeeemeesesesessssesmmsmmses st L 02352220995 e 15
Annexes
A Examples of relay settings and values of input energizing quantities that should
determine the operate and non-operate conditions during the fast transient
AISTUMDANCE TESL ...ttt sttt 19

B Explanatory notes on the fast transient disturbance test for measuring relays and
Protection eqUIPMENE ...ivuecreieeeeectereeeeetr e rer e eereereeseneeanenes eeeenens reerseesareaeeasnaens veemreeraeans 25



255-22-4 © IEC - . _5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL RELAYS

Part 22: Electrical disturbance tests for measuring relays
- and protection equipment

Section 4: Fast transient disturbance test

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters, prepared by Technical Committees on

which all the National Commlttees having a special interest therein are represented express, as nearly as

possible, an international consensus of opinion on the subjects dealt with.

2) They have the form of recommendations for- international use -and they are accepte‘d by the National
Committees in that sense.

3) In order to promote international unification, \the |EC expresses| the wish that all National Committees
should adopt the text of the IEC recommendation for their national rules in so far as national conditions will
permit.‘Any divergence between the(IEC recommendation and(the correspondlng national rules should, as
far as possible, be clearly indicated in the latter.

This section of. International . Standard - IEG. 255-22>_has sbeen prepared by Sub-
Committee 41B: Measuring relays and protection equipment, of IEC Technical Committee
No. 41: Electrical relays.

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

DIS . . Report on Voting

41B(CO)53 41B(CO)55

Full information on the voting for the approval of this section can be found in the Voting
Report indicated in the above table.

Annexes A and B form an integral part of this section.
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ELECTRICAL RELAYS

Part 22: Electrical disturbance tests for measuring relays
and protection equipment

Section 4:. Fast transient disturbance test

1 Scope and object

This section of IEC 255- 22 is based on IEC 801-4 and refers to that publication where
applicable.

This section specifies general requirements for fast transient disturbance tests of static
measuring relays and protection equipment with or without output contacts.

The object of the test is to confirm that the equipment under test will not maloperate when
energized and subjected to fast transient's such as those originating from interruption of
inductive loads, relay contact bounce, etc. The requnrements are appllcable only to relays
and protection equipment in new condition.

The test specified in this section-isja type test.

NOTE - The test may also, where appropriate; be applied to electromechanical relays, for example high
speed or high sensitivity electromechanical relays:

The object of this section is to state:

-~ definitions of terms used;

- standard test severity classes;
- test conditions;

- test procedure;

— criteria for acceptance.

2 Normative references

The following normative documents contain provisions which, through reference in
this text, constitute provisions of this section of IEC 255-22. At the time of publication,
the editions indicated were valid. All normative documents are subject to revision, and’
parties to agreements based on this section of IEC 255-22 are encouraged to investigate
the possibility of applying the most recent editions of the normative documents indicated
below. Members of IEC and ISO mamtam registers of currently valid International
Standards.

IEC 50: International Electrotechnical Vocabulary (IEV).
IEC 255-6: 1988, Electrical relays ~ Part 6: Measuring relays and protection equipment.

IEC 801-4: 1988, Electromagnetic compatibility for industrial-process measurement and
control equipment ~ Part 4: Electrical fast transient/burst requirements.



255-22-4 © IEC . -9-

3 Definitions

For definitions of general terms, reference should be made to the International
Electrotechnical Vocabulary (IEV)[IEC 50]. For special terms used, reference is made to -
clause 4 of IEC 801-4.

4 Fast transienf disturbance test"

4.1 Test seventy classes

To cover different envnronmental conditions, this sectlon of IEC 255-22 includes dlfferent
severity classes. :

General guidance for the selection of a severity class is given in annex B.

- The test severity class shall be chosen from the following table. In this sectlon the severity is
expressed as the open circuit output voltage of the test generator.

‘Class Test voltage
o : -
I 05KV £ 10 %
I 1kVE10 %
i ' 2kV+10 %
v 4 kY2 100%

Class It is the preferred/class for-measuring reldayssandprotectionequipment for normal
use in.power plants, substations anddindustrial‘plants.

A relay or protection equipment may have different test severity classes for different input
and output circuits.

4.2 Test generator
The fast transient generator is' defined in 6.1 of lEC 801 4

4.3 Coupling/decoupling network

The application of the fast transient test voltage to the equipment under test via
coupling/decoupling networks, as defined in 6.2 of IEC 801-4, is the preferred test method.
The test voltage shall be applied in common mode to all input and output circuits of
the relay or protection equipment, unless otherwise specified by the manufacturer (see 4.4
below).

4.4 - Capacitive coupling clamp

For the application of the fast transient test voltage to circuits where a dlrect connection to
the terminals is not possible, or where the insertion of a coupling/decoupling network itself
would upset the operation of the equipment under test, a capacitive coupling clamp, as
defined in 6.3 of IEC 801-4, shall be used.

NOTE - An example of such-an application is where the fast transient test voltage would be applied to a
connection between separate units belonging to the same protection equipment or system.
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4.5 Test procedure

The test shall be carried out with the equipment under the reterence condltlons stated in
the applicable standard (e.g. IEC 255-6).

The tests shall be carried out with the following values of energizing quantities (auxiliary
and input) and loading applied to the appropriate circuits (for examples, see annex A):

— auxiliary energizing quantity(ies): rated value(s);

- input energizing quantity(ies): value(s) equal to the operating value adjusted both
above and below by an amount equal to the claimed variation due to the disturbance
voltage, or rated values where appropriate (e.g. frequency relays);

- output circuit loading: circuit characteristics as specified by the manutacturer.

The equipment shall be tested in as close to instalied conditions as possible. The wiring
shall be consistent with the manufacturer's recommended procedures, and the equipment
shall be tested in its case. When there are no recommendations given by the manufac-
turer, all parts to be earthed shall be earthed with copper straps of at least 20 mm width.

A ground reference plané shall ‘be/used\td jget réproduciblé  conditions/ regarding the ca-
pacitive coupling. The plane shall consist of a metallic sheet with conductivity of at least
that of aluminium, and with at léast 0,3) mm thicknéss’ andia minimum of 1 m? size. The
size is also determined by the fact that the ground reference plane shall project beyond
the equipment under test by at least 0,1, m onall:sides., The ground reference plane shall
. be connected to the earthing system of the test;room.

The equipment shall be placed on the ground. reference plane, but distanced from it by
means of at least 0,1 m thick insulating supports. The distance to walls and metallic struc-
tures shall be at least 1 m.

Cables interconnecting the various parts of the equipment under test shall be kept at a
distance of at least 0,1 m from the ground plane.

The test voltage shall be applied in common mode, and the effect checked, to one circuit
at a time and with a test duration of at least 1 min for each polarity.

For relays with an operating time greater than 1 min, it is recommended that the test is
carried out with a minimum time setting. In such cases, the period of application of the
disturbing signal may be extended by agreement between the manufacturer and the user
to cover the minimum tlme

The variations due to fast transient tests shall be declared by the manufacturer.

4.5.1 Application of fast transient test voltage via coupling/decoupling network

An example of the test set-up for a rack-mounted relay is shown in figure 1.
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The length of -leads between the fast transient generator and the coupling/decoupling
network should be as short as possible; the use of a single assembly for the generator and
coupling/decoupling network is preferred. The leads to the relay under test should be no
longer than 1 m.

Apart from the circuit under test, all other circuits shall be arranged to provide a high
impedance path to earth for the fast transient. This may be provided by open circuits
(where the circuit is not subject to supply or monitoring) or leads longer than 2 m. Where
necessary for the supply or monitoring equipment, decoupling circuits may be added in the
leads, connected as shown in figure 1. .

4.5.2 Application of the fast transient voltéée via capacitive coupling clamp

An example of the test set-up for an equipment in a cubicle is shown in figure 2.

"The circuit under test shall be connected, using the type of cable and method of
termination and connections recommended by the manufacturer. The cable between the
capacitive coupling clamp and the equipment under test shall be no longer than 1 m. The
cable shall extend at least 10 m (or the maximum length permitted by the manufacturer if
less than .10 m) from the clamp. Excess cable should be loosely coiled, maintaining a
distance of at least 0,1;m frdm any ground plane or metallic' structure.

Circuits other than the circuit under test;should be connected as specified in 451.

4.6 Criteria for acceptance

When the characteristic quantity is set at a value equal to the claimed variation below the
operating value of the characteristic quantity for maximum measuring relays (above for
minimum measuring relays), the relay shall not operate during the period of disturbance.

When the characteristic quantity is set at a value equal to the claimed variation above the
operating value of the characteristic quantity for maximum measuring relays (below for
minimum measuring relays), the relay shall comply with the declared performance speci-
fication and shail not disengage during the period of disturbance.

Transient false information given by indicating devices on the equipment under test, such
as LEDs, flags, etc., shail be tolerated. ‘

- After the tests, the relay or equipment shall still comply with the relevant performance
specmcatlon

In addition, for static relays without output contacts, the effectively non-conducting output
current (off-state current) in the output circuit shall not exceed the value declared by the
manufacturer when measured at 110 % of the rated voltage for that circuit. However,
depending on the nature of the output circuits, the manufacturer may declare other cntena
which adequately identify changes in the output due to the tests.
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