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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Committees
of the IEEE Standards Board. Members of the committees serve volun-
tarily and without compensation. They are not necessarily members of the
Institute. The standards developed within IEEE represent a consensus of
the broad expertise on the subject within the Institute as well as those
activities outside of IEEE which have expressed an interest in participating
in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE
Standard does not imply that there are no other ways to produce, test,
measure, purchase, market, or provide other goods and services related
to the scope of the IEEE Standard. Furthermore, the viewpoint expressed
at the time a standard is approved and issued is subject to change brought
about through developments in the state of the art and comments received
from users of the standard. Every IEEE Standard is subjected to review
at least once every five years for revision or reaffirmation. When a doc-
ument is more than five years old, and has not been reaffirmed, it is
reasonable to conclude that its contents, although still of some value, do
not wholly reflect the present state of the art. Users are cautioned to
check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any in-
terested party, regardless of membership affiliation with IEEE. Sugges-
tions for changes in documents should be in the form of a proposed change
of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since IEEE
Standards represent a consensus of all concerned interests, it is important
to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason JEEE and the members of its technical
committees are not able to provide an instant response to interpretation
requests except in those cases where the matter has previously received
formal consideration.

Comments on standards and requests for interpretations should be ad-
dressed to:

Secretary, IEEE Standards Board
345 East 4Tth Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of ANSI/IEEE C62.42-1987, IEEE Guide for the Application of Gas Tube Arrester Low-Voltage
Surge-Protective Devices.)

This application guide was written to complement ANSI/IEEE C62.31-1984. This application
guide is intended to be helpful to the reader in evaluating the various types of gas tube arresters
in terms of his own particular applications. It is a guide in relating various tests of gas tubes to
applications.

Suggestions for improvements of this guide will be welcomed. They should be sent to

Secretary

IEEE Standards Board

Institute of Electrical and Electronics Engineers, Inc

345 East 47th Street

New York, NY 10017
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An American National Standard

IEEE Guide for the Application of
Gas Tube Arrester
Low-Voltage Surge-Protective Devices

1. Scope and Introduction

This application guide applies to surge-pro-
tective devices used in systems with voltages of
1000 V rms and 1200 V dc or less. These pro-
tective devices are designed to limit voltage
surges on balanced or unbalanced communica-
tion circuits and on dc to 420 Hz power circuits.
Although telephone circuits are a major appli-
cation of gas discharge surge arresters, this man-
ual will also provide useful information for
many other protection applications. For protec-
tion under the specialized conditions found at
power stations, consult ANSI/IEEE Std 487-
1980 [7]! and ANSI/IEEE (37.90.1-1974 (R
1979) (1]. For a guide on “Surge Voltages in Low-
Voltage AC Power Circuits” consult ANSI/
IEEE C62.41-1980 [4].

This guide is intended to complement the
IEEE Standard Test Specifications for Gas Tube
Surge-Protective Devices (ANSI/IEEE C62.31-
1984) [3]. The definitions used in these two stan-
dards are the same. With this guide the reader
will be able to evaluate the various types of gas
tube arresters in terms of his own particular
applications. The guide will consider the sources
and nature of transients, the characteristics of
gas tube surge arresters, and the concepts nec-
essary to choose the appropriate product.

When used in conjunction with ANSI/IEEE
C62.31-1984 [3], this guide will give the user
guidance in selecting the right product and in-
terpreting its specifications.

! The numbers in brackets correspond to those in the ref-
erences, Section 2 of this standard.

2. References

This standard shall be used in conjunction
with the following publications:

[1] ANSI/IEEE C37.90.1-1974 (R 1979), IEEE
Guide for Surge Withstand Capability (SWC)
Tests.2

[2] ANSI/IEEE C62.1-1984, IEEE Standard for
Surge Arresters for AC Power Circuits.

[3] ANSI/IEEE C62.31-1984 IEEE Standard
Test Specifications for Gas Tube Surge-Protec-
tive Devices.

[4] ANSI/IEEE C62.41-1980, IEEE Guide for
Surge Voltages in Low-Voltage AC Power Cir-
cuits.

[6] ANSI/IEEE Std 81-1983, IEEE Guide for
Measuring Earth Resistivity, Ground Imped-
ence, and Earth Surface Potentials of a Ground
System.

[6] ANSI/IEEE Std 367-1979, IEEE Guide for
Determining the Maximum Electric Power Sta-
tion Ground Potential Rise and Induced Voltage
from a Power Fault.

[7]1 ANSI/IEEE Std 487-1980, IEEE Guide for
the Protection of Wire-Line Communication Fa-
cilities Serving Electric Power Stations.

2 ANSI/IEEE publications can be obtained from the Sales
Department, American National Standards Institute, 1430
Broadway, New York, NY 10018, or from the Service Center,
The Institute of Electrical and Electronics Engineers, 445
Hoes Lane, PO Box 1331, Piscataway, NJ 08855-1331.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 23:29:01 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C62.42-1987


http://www.avadocuments.com/doc/ieee-c62-42-1987
http://www.avadocuments.com/doc/ieee-c62-42-1987

ANSI/IEEE
C62.42-1987

[8] ANSI/NFPA 70-1987, National Electrical
Code.?

[9] CIANOS, N., and PIERCE, E.T. A Ground
Lightning Environment for Engineering Usage,
Stanford Research Institute, Menlo Park, CA
94205, Aug 1972.

[10] SUNDE, E.D., Earth Conduction Effects in
Transmission Systems, New York: Dover Publi-
cations, Inc, 1968, pp 268-298.

[11] BALDWIN, J.L. Climates of the United
States, of US Dept of Commerce, National
Oceanic and Atmospheric Administration, En-
vironmental Data Service, National Climate
Center, Asheville, North Carolina. Available
from the US Government Printing Office, Wash-
ington, DC, Stock no 003-017-00211-0, map 31,
p 81.
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Oceanic and Atmospheric Administration, Na-
tional Climatic Center, Asheville, North Caro-
lina. Available from the National Technical
Information Service, Springfield, Va 22161. Pub-
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[14] Electrical Protection Fundamentals, Rural
Electrification and Administration Telecom-
munications Engineering and Construction
Manual Section 801, Oct 1982, Dept of Agricul-
ture, REA, Washington, DC 20250, p 8.

[15] KLEWE, H.R.J., by DRUKKERN HOOI-
BERG, N.V., EPE-Netherlands, Interference
between Power Systems and Telecom-
munications Lines, London: Edward Arnold
Publishers, Ltd.

[16] Lightning and 60 Hz Disturbances at the

3 NFPA publications are available from the National Fire
Protection Association, Publications Sales Division, Battery-
march Park, Quincy, MA 02269. Copies are also available
from the Sales Department of American National Standards
Institute, 1430 Broadway, New York, NY 10018.
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Bell Operating Company Network Interface,
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search Institute, Menlo Park, CA 94025.
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[21] EMP Protective Systems, TR-61-B, Defense
Civil Preparedness Agency, Dept of Defense,
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cation,” CIGRE, Electra, no 69, Mar 1980, pp
65-102.

3. Environment

3.1 Introduction. Electrical and electronic sys-
tems and networks (facilities) are subject to dis-
turbances from external sources of electrical
energy. These sources include electric power cir-
cuits and natural phenomena, such as lightning
and low-energy static influences. The effects of
such disturbances may be confined to interfer-
ence with normal use or operation, as in the
case of noise or interference with signaling; or
may be capable of creating hazards to users,
maintenance personnel and equipment.

3.2 Lightning. Lightning is a transient high
current electrical discharge. It occurs when
some region of the atmosphere attains an elec-
trical charge of sufficient potential to cause di-
electric breakdown of the air.

The most common source of lightning is the
thundercloud. Charged regions of the thunder-
cloud emerge are shown in Fig 1. This concen-
tration of charge induces a similar, but opposite,
concentration of charge in earth beneath the
cloud, in another portion of the same cloud, or

ANSI/IEEE
C62.42-1987

in another cloud. When the electric field gra-
dient exceeds the dielectric strength of the air,
lightning discharges, cloud-to-cloud, within a
cloud, or cloud-to-ground, take place as shown
in Fig 1.

A complete lightning flash may last as long
as s, and may consist of several strokes of high
current discharge separated by periods of up to
one tenth of a second when current flow is sig-
nificantly reduced. Figure 2 illustrates a typical
time history of a lightning flash [9] [28].

3.2.1 Direct Lightning Stroke. The crest
current magnitude of an actual lightning stroke
varies widely. Figure 3 illustrates the distribu-
tion of lightning stroke crest current to aerial
structures [10]. Typical surges conducted or in-
duced into wire line facilities would be consid-
erably smaller because of the availability of
alternate paths. As a result, protectors at the
terminations of these facilities are normally not
designed to withstand the full crest current of
direct strokes.

3.2.2 Indirect Lightning Stroke. In addition
to direct strokes, facilities may be subjected to
lightning caused potentials in the following
manners:

(1) Induction from nearby strokes to earth

(2) Arcing to facilities from the earth, a tree,
or a structure incurring a direct stroke

Fig 1
Source of Lightning

LIGHTNING
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Fig 2

Time History of Typical (Basic) Lightning Models*
(a) Flash without any Continuing Current Stages
(b) Flash with Final Stage Continuing Current

(3) Lightning currents may also be conducted
to wire line facilities when strokes take place
near grounded points. For example, a stroke to
ground near a protected terminal will raise the
earth potential at the protector so that surge
currents will flow from the protector ground,
through the protector, to other ground points
outside the direct influence of the stroke.

10

3.2.3 Factors Affecting the Exposure to
Lightning Damage. When estimating the ex-
posure to lightning damage, several variables
must be considered. Briefly, they include:

(1) Storm Frequency or Incidence

(a) The traditional measure of storm fre-
quency is the number of thunderstorm days ex-
perienced at a given location during the year. A
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