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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SURGE ARRESTERS

Part 1: Non-linear resistor type gapped surge arresters
for a.c. systems

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters, prepared by Technical Committees on
which all the National Committees 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 accepted by the National
Committees in that sense.

3) In order to promote international unification, the IEC 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 corresponding national rules should, as
far as possible, be clearly indicated in the la tter.

This part of International Standard IEC 99 has been prepared by IEC Technical Committee
No. 37: Surge arresters.

It forms the third edition of IEC 99-1 and supersedes the second edition issued in 1970.

The text of this pa rt is based on the following documents:

Six Months' Rule Reports on Voting

37(BC)23 and 23A 37(BC)28
37(BC)34 37(BC)36
37(BC)35 37(BC)37
37(BC)39 37(BC)42
37(BC)40 37(BC)43
37(BC)41 37(BC)44

Full information on the voting for the approval of this part can be found in the Voting
Repo rts indicated in the above table.

Annex A forms an integral part of this pa rt of IEC 99-1. Annexes B, C, D, and E are for
information only.
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INTRODUCTION

The major changes to the previous edition affect the following subjects:

measurement of residual voltage;
operating-duty test;
pressure-relief test;
standardized sparkover and residual voltages;

- addition of annex for information to be given on enquiries and tenders.

The changes introduced are limited to the agreed upon subjects. Additional work was not
considered due to the changing technology and the present limited use of gapped surge
arresters.

Appendix D of the second addition of this standard has been deleted and issued as a
separate Repo rt , IEC 99-3.

The present developing gapless surge arresters using metal oxide resistors will be the
subject of the future IEC 99-4.

An application guide is under revision and will be published as IEC 99-5. It will supersede
IEC 99-1A.
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SURGE ARRESTERS

Part 1: Non-linear resistor type gapped surge arresters
for a.c. systems

SECTION 1: GENERAL

	

1.1	 Scope

This part of International Standard IEC 99 applies to surge protective devices designed for
repeated operation to limit voltage surges on a.c. power circuits and to interrupt
power-follow current. In pa rticular, it applies to surge arresters consisting of single or
multiple spark gaps in series with one or more non-linear resistors.

1.2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this part of International Standard IEC 99. At the time of publication, the
editions indicated were valid. All standards are subject to revision, and pa rties to agree-
ments based on this pa rt are encouraged to investigate the possibility of applying the most
recent editions of the standards indicated below. Members of IEC and ISO maintain regis-
ters of currently valid International Standards.

IEC 60: High-voltage test techniques.

IEC 71-2: 1976, Insulation co-ordination - Part 2: Application guide.

IEC 99-3: 1990, Surge arresters - Pa rt 3: Artificial pollution testing of surge arresters.

SECTION 2: DEFINITIONS

For the purpose of this pa rt , the following definitions apply:

2.1 surge arrester*: A device designed to protect electrical apparatus from high
transient voltage and to limit the duration and frequently the amplitude of follow-current.
The term "surge arrester" includes any external series gap which is essential for the
proper functioning of the device as installed for service, regardless of whether or not it is
supplied as an integral part of the device.

NOTE - Surge arresters are usually connected between the electrical conductors of a network and earth
although they may sometimes be connected across the windings of apparatus or between electrical
conductors.

This type of equipment may be called "surge diverter" in some countries.
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2.2	 non-linear resistor type gapped arrester: An arrester having a single or a
multiple spark-gap connected in series with one or more non-linear resistors.

2.3	 series gap of an arrester: An intentional gap or gaps between spaced electrodes
in series with the non-linear series resistor or resistors of the arrester.

2.4 non-linear series resistor of an arrester: The pa rt of the surge arrester which, by
its non-linear voltage-current characteristics, acts as a low resistance to the flow of high
discharge currents thus limiting the voltage across the arrester terminals, and as a high
resistance at normal power-frequency voltage thus limiting the magnitude of follow-
current.

2.5 section of an arrester: A complete, suitably housed part of an arrester including
series gaps and non-linear series resistors in such a proportion as is necessary to
represent the behaviour of a complete arrester with respect to a particular test.

2.6 unit of an arrester: A completely housed part of an arrester which may be
connected in series with other units to construct an arrester of higher voltage rating. A
unit of an arrester is not necessarily a section of an arrester.

2.7 pressure-relief device of an arrester: A means for relieving internal pressure in
an arrester and preventing explosive shattering of the housing following prolonged
passage of follow-current or internal flashover of the arrester.

2.8 rated voltage of an arrester: The designated maximum permissible r.m.s. value
of power-frequency voltage between its terminals at which it is designated to operate
correctly. This voltage may be applied to the arrester continuously without changing its
operating characteristics.

2.9	 rated frequency of an arrester: The frequency of the power system on which the
arrester is designed to be used.

2.10 disruptive discharge: The phenomena associated with the failure of insulation
under electrical stress which include a collapse of voltage and the passage of current; the
term applies to electrical breakdown in solid, liquid and gaseous dielectrics and
combinations of these.

NOTE - A disruptive discharge in a solid dielectric produces permanent loss of electrical strength; in a
liquid or gaseous dielectric the loss may be only temporary.

2.11 puncture: A disruptive discharge through a solid.

2.12 flashover: A disruptive discharge over a solid su rface.

2.13 sparkover of an arrester: A disruptive discharge between the electrodes of the
gaps of an arrester.
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