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Abstract: This standard applies to gas-tube surge-protective devices for application on systems
with voltages, 1000 V rms or 1200 V dc.

Keywords: ac discharge current, arc current, arc voltage, backup air-gap device, breakdown,
breakdown voltage, capacitance, current, discharge current, discharge voltage, dc holdover
voltage, dc sparkover voltage, follow current, gas-tube surge protector, glow current, glow-to-arc
transition current, glow voltage, impulse sparkover voltage, insulation resistance, longitudinal
mode voltage, short circuit, transfer time, transition time, transverse mode voltage, wave shape
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which brings
together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers are not
necessarily members of the Institute and serve without compensation. While the IEEE administers the process
and establishes rules to promote fairness in the consensus development process, the IEEE does not independently
evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or
other damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a
specific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

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 every five years for revision or reaffirmation. When a document 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely
upon the advice of a competent professional in determining the exercise of reasonable care in any given
circumstances.

Interpretations: Occasionally questions may arise regarding the meaning 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 concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this
reason, IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an
instant response to interpretation requests except in those cases where the matter has previously received formal
consideration. At lectures, symposia, seminars, or educational courses, an individual presenting information on
IEEE standards shall make it clear that his or her views should be considered the personal views of that individual
rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text,
together with appropriate supporting comments. Comments on standards and requests for interpretations should
be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of
any individual standard for educational classroom use can also be obtained through the Copyright Clearance
Center.
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Introduction

This introduction is not part of IEEE Std C62.31-2006, IEEE Standard Test Methods for Low-Voltage Gas-Tube
Surge-Protective Device Components.

This standard applies to gas discharge-tubes for over-voltage protection applications on systems with
operating voltages equal to or less than 1000 V rms or 1200 V dc. These protective devices are designed for
limiting the voltages on balanced or unbalanced communication and on power circuits. This standard
contains a series of standard test-methods for determining the electrical characteristics of these gas
discharge-tube devices components.

Gas discharge tubes are used to provide over-voltage protection in electrical circuits. When the device’s
breakdown voltage is exceeded, its normal high impedance state changes to a low impedance state to allow
conduction of the surge discharge current. After the device conducts the surge discharge current, it interrupts
the flow of system follow current and returns to its high impedance state. In the event of continuing current
not representing normal system conditions, the device continues to provide a low impedance path until an
external bypass mechanism activates, the source of undesirable current is de-energized, or a coordinated
protective current element operates. This standards test criteria and definitions provide a common
engineering language beneficial to user and manufacturer of gas-tube surge-protective devices components.

Notice to users

Errata
Errata, if any, for this and all other standards can be accessed at the following URL: http:/

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Standard Test Methods for
Low-Voltage Gas-Tube Surge-Protective
Device Components

1. Scope

This standard applies to gas-tube surge-protective device components for application on systems with
voltages less than or equal to 1000 Vrms or 1200 V dc. These protective devices are designed to limit
voltage surges on balanced or unbalanced communication circuits and on power circuits operating from
direct current (dc) to 420 Hz. This standard contains a series of standard test criteria for determining the
electrical characteristics of gas-tube surge-protective devices.

The tests in this standard are intended as design tests as defined in The Authoritative Dictionary of IEEE
Standard Terms [Bl]1 and provide a means of comparison among various gas-tube surge-protective device
components.”

Gas-tube devices are used to provide over-voltage protection in electrical circuits. When the breakdown
voltage of the gas tube is exceeded, the normal high-impedance state of the tube changes to a low-
impedance state to allow the gas tube to conduct the surge discharge current. After the tube conducts the
surge discharge current, it interrupts the flow of power follow current and returns to its high-impedance
state.

This standard’s test criteria and definitions provide a common engineering language that is beneficial to the
user and manufacturer of gas-tube surge-protective devices.

CAUTION

Due to the voltage and energy levels employed in the majority of tests contained herein, all
measurements should be considered dangerous and appropriate caution should be taken in their
performance.

2. Definitions

For the purposes of this document, the following terms and definitions apply. The Authoritative Dictionary
of IEEE Standard Terms [B1] should be referenced for terms not defined in this clause.

2.1 arc current: The current that flows after breakdown when the circuit impedance allows a current that
exceeds the glow-to-arc transition current. Syn.: arc mode current.

IThe numbers in brackets correspond to those of the bibliography in Annex A.

’In this standard, the term gas tube or gas-tube surge-protective device component is used when the definition of gas-tube surge arrester
(see Clause 2) is intended, and the term protector is used when the definition of surge protector (see Clause 2) is intended. When a test
applies to both protectors and surge-protective device components, the term device or gas-tube device is used alone. For the purpose of
this standard, all connections to a device are by means of the terminals.
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