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Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
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by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

• IEC Web Site (www.iec.ch)

• Catalogue of IEC publications

The on-line catalogue on the IEC web site (http://www.iec.ch/searchpub/cur_fut.htm)
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This summary of recently issued publications (http://www.iec.ch/online_news/
justpub/jp_entry.htm) is also available by email. Please contact the Customer
Service Centre (see below) for further information.

• Customer Service Centre
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
–––––––––––– 

 
SURGE ARRESTERS – 

 
Part 4: Metal-oxide surge arresters without gaps 

for a.c. 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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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 60099-4 has been prepared by IEC technical committee 37: Surge 
arresters. 

This second edition cancels and replaces the first edition, published in 1991, amendment 1 
(1998) and amendment 2 (2001).  

This edition includes the following significant technical changes with respect to the previous 
edition. 
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•  Clauses 1, 2 and 3 contain common subclauses that cover all arrester types. Clauses 4 to 
9 contain subclauses that apply to porcelain-housed arresters. To a great extent, the 
content of Clauses 4 to 9 also applies to arrester types other than porcelain- housed. Any 
exceptions that apply to polymer-housed, GIS, separable and dead-front, and liquid-
immersed arresters are included in Clauses 10 to 13 as entire subclauses, not as parts of 
subclauses. That is, if any subclause of Clauses 4 to 9 does not apply in its entirety to a 
particular type of arrester, then a replacement subclause is given in its entirety in the 
appropriate Clauses 10, 11, 12, or 13. This avoids the necessity for the user of the 
document to judgewhich part of a clause has been amended. 

•  Table 1 has been modified. The previous Table 1 included references to subclauses for 
type testing. Such references are really not appropriate in Clause 4 and have been 
transferred to a new table in Clause 8. 

•  Clauses 6, 8, 11, 12 and 13: modifications have been made to short-circuit requirements.  

•  Requirements of Clause 13 (mechanical considerations) have been incorporated into 
Clauses 5, 6, 8, 10, 11, 12 and 13, and Annex A of this new edition.  

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

FDIS Report on voting 

37/298/FDIS 37/300/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. 

The committee has decided that the contents of this publication will remain unchanged until 
2005. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

This part of IEC 60099 presents the minimum criteria for the requirements and testing of 
gapless metal-oxide surge arresters that are applied to a.c. power systems. 

Arresters covered by this standard are commonly applied to live/front overhead installations in 
place of the non-linear resistor-type gapped arresters covered in IEC 60099-1.  
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SURGE ARRESTERS – 
 

Part 4: Metal-oxide surge arresters without gaps 
for a.c. systems 

 
 
 

1 Scope 

This part of IEC 60099 applies to non-linear metal-oxide resistor type surge arresters without 
spark gaps designed to limit voltage surges on a.c. power circuits. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60060-1:1989, High-voltage test techniques – Part 1: General definitions and test 
requirements 

IEC 60060-2:1994, High-voltage test techniques – Part 2: Measuring systems  

IEC 60068-2-11:1981, Environmental testing – Part 2: Tests – Test Ka: Salt mist 

IEC 60068-2-14:1984, Environmental testing – Part 2: Tests – Test N: Change of temperature 

IEC 60068-2-42:2003, Environmental testing – Part 2-42: Tests – Test Kc: Sulphur dioxide 
test for contacts and connections 

IEC 60071-1:1993, Insulation co-ordination – Part 1: Definitions, principles and rules 

IEC 60071-2:1996, Insulation co-ordination – Part 2: Application guide 

IEC 60270:2000, High-voltage test techniques – Partial discharge measurements 

IEC 60507:1991, Artificial pollution tests on high-voltage insulators to be used on a.c. 
systems 

IEC 60815:1986, Guide for the selection of insulators in respect of polluted conditions 

IEC 61109:1992, Composite insulators for a.c. overhead lines with a nominal voltage greater 
than 1 000 V – Definitions, test methods and acceptance criteria 

IEC 61166:1993, High-voltage alternating current circuit-breakers – Guide for seismic 
qualification of high-voltage alternating current circuit-breakers 

IEC 61330:1995, High-voltage/low-voltage prefabricated substations 
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IEC 62271-200:2003, High-voltage switchgear and controlgear – Part 200: A.C. metal-
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including 
52 kV 

IEC 62271-203:2003, High-voltage switchgear and controlgear – Part 203: Gas-insulated 
metal-enclosed switchgear for rated voltages above 52 kV 

CISPR 16-1:1999, Specification for radio disturbance and immunity measuring apparatus and 
methods – Part 1: Radio disturbance and immunity measuring apparatus 

CISPR 18-2:1986, Radio interference characteristics of overhead power lines and high-
voltage equipment − Part 2: Methods of measurement and procedure for determining limits 

3 Terms and definitions 

For the purposes of this document, the following definitions apply. 

3.1  
metal-oxide surge arrester without gaps 
arrester having non-linear metal-oxide resistors connected in series and/or in parallel without 
any integrated series or parallel spark gaps 

3.2  
non-linear metal-oxide resistor 
part of the surge arrester which, by its non-linear voltage versus current characteristics, acts 
as a low resistance to overvoltages, thus limiting the voltage across the arrester terminals, 
and as a high resistance at normal power-frequency voltage 

3.3  
internal grading system of an arrester 
grading impedances, in particular grading capacitors connected in parallel to one single or to 
a group of non-linear metal-oxide resistors, to control the voltage distribution along the metal-
oxide resistor stack 

3.4  
grading ring of an arrester 
metal part, usually circular in shape, mounted to modify electrostatically the voltage 
distribution along the arrester 

3.5  
section of an arrester 
complete, suitably assembled part of an arrester necessary to represent the behaviour of a 
complete arrester with respect to a particular test 

NOTE A section of an arrester is not necessarily a unit of an arrester. 

3.6  
unit of an arrester 
completely housed part of an arrester which may be connected in series and/or in parallel with 
other units to construct an arrester of higher voltage and/or current rating 

NOTE A unit of an arrester is not necessarily a section of an arrester.  
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3.7  
pressure-relief device of an arrester 
means for relieving internal pressure in an arrester and preventing violent shattering of the 
housing following prolonged passage of fault current or internal flashover of the arrester 

3.8  
rated voltage of an arrester 
Ur 
maximum permissible r.m.s. value of power-frequency voltage between its terminals at which 
it is designed to operate correctly under temporary overvoltage conditions as established in 
the operating duty tests (see 8.5) 

NOTE 1 The rated voltage is used as a reference parameter for the specification of operating characteristics. 

NOTE 2 The rated voltage as defined in this standard is the 10 s power-frequency voltage used in the operating 
duty test after high-current or long-duration impulses. Tests used to establish the voltage rating in IEC 60099-1, as 
well as some national standards, involve the application of repetitive impulses at nominal current with power-
frequency voltage applied. Attention is drawn to the fact that these two methods used to established rating do not 
necessarily produce equivalent values (a resolution to this discrepancy is under consideration).  

3.9  
continuous operating voltage of an arrester 
Uc 
designated permissible r.m.s. value of power-frequency voltage that may be applied 
continuously between the arrester terminals in accordance with 8.5 

3.10  
rated frequency of an arrester 
frequency of the power system on which the arrester is designed to be used 

3.11  
disruptive discharge 
phenomenon associated with the failure of insulation under electric stress, which include a 
collapse of voltage and the passage of current 

NOTE 1 The term applies to electrical breakdowns in solid, liquid and gaseous dielectric, and combinations of 
these. 

NOTE 2 A disruptive discharge in a solid dielectric produces permanent loss of electric strength. In a liquid or 
gaseous dielectric the loss may be only temporary. 

3.12  
puncture 
breakdown 
disruptive discharge through a solid 

3.13  
flashover 
disruptive discharge over a solid surface 

3.14  
impulse 
unidirectional wave of voltage or current which, without appreciable oscillations, rises rapidly 
to a maximum value and falls, usually less rapidly, to zero with small, if any, excursions of 
opposite polarity 

NOTE The parameters which define a voltage or current impulse are polarity, peak value, front time and time to 
half-value on the tail.  
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