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| EEE Standards documents are developed within the Technical Committees of the3BEiEties and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serveilycdumtawithout
compensation. They are not necessarily members of the Institute.ahidarsts developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as thdss anitside 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 &fadwkss not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and sereidds teéascope of the IEEE
Standard. Furthermore, the viewpoint expressed at the time gasfais approved and issued is subject to change
brought about through developments in the state of the art and comments receivecfsoof thee standard. Every
IEEE Standard is subjected to review at least once every five years for revisiofiimnaéan. When a document is
more than five years old, and has not been reaffirmed, it is reasonable to conclude that its, edthteungh still of
some value, do not wholly reflect the present state of the art. Userawtioned to check to determine that they have
the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested pantyleeg of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of textwitigether
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portitasdefds as they relate to
specific applications. When the need for interpretations is brought to the attention othEH#EStitute will initiate
action to prepare appropriate responses. Since IEEE Standards representsusafsall concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balaasts. iRbr this reason
IEEE and the members of its technical committees are not able to providgan response to interpretation requests
except in those cases where the matter has previously received éomsideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA

IEEE Standards documents are adopted by the Institute of Electrical and Elsdfogiiceers without regard o
whether their adoption may involve patents on articles, materials, or pracggshsadoption does not assume
any liability to any patent owner, nor does it assume any obligation whatever to partiesgatt@pstandard
documents.
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Foreword
(This Foreword is not a part of IEEE C62.31-1987, IEEE Standard Test Specidatiddas-Tube Surge-Protective Devices.)

The gas-tube surge-protective device is a gap-type overvoltage limiter fon gsenmunications, power, or signaling
circuits. It has been used in one form or another for many years.

With the trend to electrically vulnerable electronic apparatus that is exposadéds fnom the environment, interest
in gas-tube surge-protective devices has grown. Initially there were no standasdtdedefine these devices or
standard tests to compare them. In an effort to address this sifuaidEEE Surge-Protective Devices Committee
formed its Low-Voltage Surge-Protective Devices Working Group in 1970, which preparedstregiiion of this
standard. The diverse requirements, experiences, and vocabularies of represeintativmany fields, including
communications, power utilities, electronics manufacturers, and producers of gas tubegledeimthe standard.
In 1981 the Low-Voltage Gap Type Protective Devices Working Group was formed to cénig work, and reissued
the standard in 1984.

A series of round-robin tests were conducted by members of the working group using the 1984 versicemofiatite st
This series of tests indicated the need for improvements to serveral test specificaggesmiprovements, as well as
many editorial revisions, are incorporated in this issue of thel@tdn

At the time this standard was published it was under consideration for approv&lras@ean National Standard. The
American National Standards Committee C62 on Surge Arresters had the followingerseat the time this
document was sent to letter ballot.

J. L. Koepfinger, Chair
John A. Gauthier, Secretary

Organization Represented
Association of American Railroads
Bonneville Power Administration
Rural Electrification Administration

Electric Light and Power

Institute of Electrical and Electronics Engineers

Exchange Telephone Standards Association

Underwriters Laboratories

National Elecrrical Manufacturing Association

Name of Representative
R.W.McKnight
E.J.Yasuda
George J.Bagnall
R.A. Jones
W.R. Ossman
J.W. Wilson
T.A. Boudreau
D.E. Soffrin
Dale Hedman
S.S. Kershaw,Jr
G.L. Gaibrois
J.J. Kean€Alt)
L.H. Sessler, Jr
M. Parente
P. Notarian
R.W. SeelbackAlt)
Scott Law
Dennis W. Lenk
Andrew Sweetana
Bernhard Wolf

Documents

Documentiﬁharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 12:11:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C62.31-1987


http://www.avadocuments.com/doc/ieee-c62-31-1987
http://www.avadocuments.com/doc/ieee-c62-31-1987

Organization Represented

Canadian Standards Association

Members-at-Large

Name of Representative
Basil Dillon-Malone
Mike Comber(Alt)
D.M. Smith

J. Osterhout

F.D. Martzloff

At the time this standard was approved, the Low-\oltage Gap Type Pret@&riices Working Group had the

following membership:

S.C. Bartolutti
J. Boy

J. M. Cawley
G. Clarke

C.D. Hansdll, Chair
M. Par ente, Secretary

Grabowski
W. Hines
H. Kapp
H.

E.
W.
W.
E. Marrow, Jr

Others who contributed to this standard include:

L. Coffey
K. G. Cook
R. Prieto

L. D. Sweeney
R. Traube
P. Winch

J. J. Napiorkowski
S. A. Potocny
P. Richman

D.M. Worden

At the time this standard was approved, the Low-Voltage Surge Protective DevicesrBuittee had the following

membership:

J.Cawley

P.M. Garcia

P.A. Goodwin
C.D. Hansell
D.W. Hutchins
J.L. Koepfinger
J.J. Napiorkowski

E.H. Marrow, Jr, Secretary
F.D. Martzloff, Secretary

R. Odenberg
W.R. Ossman
M. Parente
S.A. Potocny
G.D. Rensner
P. Richman
P.D. Speranza

L.D. Sweeney

M. Tetreault

L. Williams

B.l. Wolff

G. Zappe

T.D. Zimmermann

At the time this standard was approved, the Surge-Protective D&adcesiittee had the following membership:

L.S. Baker
C.L. Ballentine
F.G. Berg
R.G. Black
G.C. Breuer
J.J. Burke
D.C. Dawson

iv

R.T. Ball, Chair
E.J. Cohen, Secretary
J.A. Hetrick, Vice Chair

R.W. Flugum
H.E. Foelker
G.L. Gaibrois
E.A. Goodman
C.D. Hansell
G.S. Haralampu
D.E. Hedman

J.A. Hetrick
A.R. Hileman
W.W. Hines

M Hirakami
D.W. Jackson
S.S. Kershaw
J.L. Koepfinger

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 12:11:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C62.31-1987


http://www.avadocuments.com/doc/ieee-c62-31-1987
http://www.avadocuments.com/doc/ieee-c62-31-1987

F. Lembo O. Nigol P.D. Speranza

D.W. Lenk R. Odenburg K.B. Stump
J.A. Mambuca W.R. Ossman A. Sweetana
E.H. Marrow, Jr J.C. Osterhout E.R. Taylor, Jr
F.D. Martzloff M. Parente A.C. Westrom
D.J. Melvold S.A. Potocny S.G. Whisenant
J.J. Napiorkowski P. Richman E.J. Yasuda

The following persons were on the balloting committee that approved this document forssabriosthe IEEE
Standards Board:

R.D. Ball J. A. Hetrick R. Odenberg
C.L. Ballentine A.R.Hileman W.R. Ossman
F.G. Berg W.W. Hines J.C. Osterhout
R.G. Black D.W. Jackson M. Parente
G.D.Breuer S.S. Kershaw S.A. Potocny
J.J. Burke J.L. Koepfinger P. Richman
D.C.Dawson F. Lembo, Jr P.D. Speranza
R.W.Flugum D.W. Lenk K.B Stump
H.E.Foelker J.A. Mambuca A. Sweetana
G.L. Gaibrois E.H. Marrow E.R. Taylor
E.A. Goodman F.D. Martzloff A.C. Westrom
C.D. Hansell D.J. Melvoid S.G. Whisenant
G.S. Haralampu J.J. Napiorkowski E.J. Yasuda
D.E. Hedman O. Nigol

When the |IEEE Standards Board approved this standard on December 10, 1987, it héwving folembership:

Donald C. Fleckenstein, Chair
Marco W. Migliaro, Vice Chair
Andrew G. Salem, Secretary

James H. Beall Leslie R. Kerr L. John Rankine
Dennis Bodson Jack Kinn John P. Riganati
Marshall L. Cain Irving Kolodny Gary S. Robinson
James M. Daly Joseph L. Koepfinger* Frank L. Rose
Stephen R. Dillon Edward Lohse Robert E.Rountree
Eugene P. Fogarty John May William R. Tackaberry
Jay Forster Lawrence V. McCall William B Wilkins
Kenneth D. Hendrix L. Bruce McClung Helen M. Wood

Irvin N. Howell Donald T. Michael*

*Member Emeritus

Documents

Document §haring Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 12:11:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C62.31-1987


http://www.avadocuments.com/doc/ieee-c62-31-1987
http://www.avadocuments.com/doc/ieee-c62-31-1987

CLAUSE PAGE
1. SOOI ettt ettt e et te e et e 1 h e et e s ¢ ————— 1Rt et £ et et e s n e es 1

2. D L=y 1111 K[ o =T 2
3. Y VA (o1 o] o Lo L1 1 o] o =3 3

3.1 Standard SErVICE CONItIONS ......cuuuiiiiii it ee e et e e et e et eeemeeemam e s se e es st seessaa s smmmmessbbteeeeesnes 3
3.2 Nonstandard ServiCe CONUItIONS.........iiieuieeeei e e emc—eee e eee e ettt eeee e e e ee e e s atssessasssenseeseesnsnaeees 4
T I - To 111 Ao o [P T 4

4, Standard DESIGN TS CHILEIIA .......vuie ettt mmeeeem ekttt e ettt e e ettt e e s et r e e s sbe e e e e bbee e e e 4

4.1 DC BreakdOWn VORAGE TEST . ...ttt ie ettt e e e e e e e s e resem e et e e eeeesaeee e e snnenneees
4.2 CAPACIHANCE TS ..iiiitiiiie ettt ettt st e e st e e e b eeee e s aeee e e s e beeeamte e e e e s sen bt ee s anee e e aan
4.3 INSUIAtioN RESISIANCE TOSE...eiiiiiitiiiie ittt ettt eme e em b e e ekt e e e e stae e mmnn e e e sanee e e eennee
4.4 Impulse BreakdoWn VOItAGE TESL.......uiiiiiiiieiiiiiieie ettt ettt e s s b e be e e
4.5 Maximum Single Impulse Discharge Current Test
4.6 IMPUISE LIfE TOST .. eii ittt ettt ettt e rmeeeeeame e e she bt e e semmm e e e s sebeee e enbaeere e s
4.7 AC DISChArge CUITENT TSE...ciii it ittt iie e e ettt e e e e e e e s eeesesaaam e see et ae e eeeaee e ansnteaeeaeaeean e anns
4.8 Alternating FOIOW-CUIMTENT TOST.....cuiiiiiiiii ittt smmme ettt ettt e e rib e e e e e e
4.9 DC Holdover Test for TWO-EIECtrode DEVICES. .........oeiiiiiiieecmeee ettt
4.10 DC Holdover Test for Three-Electrode Devices
4.11 Transition TiMe TeS......uui i

4.12 Impulse Transverse Voltage TeSt........cccvvueeiiiiiiiiee e ieeaes

4.13 AC TransVerse VOIAGE TSt . ..ooi ittt ettt ee e e e e mememeeeem e eeaeees e s stne e e e mmm e e e e en e nnee e
4.14 Voltampere CharaCteriStC TESE.....oiuuuuiiii ittt etereeeet ettt et e e snbe e e saeee s
.15 CrOSSEAIK TOSE. .. uetiiit etttk e e et e eee e e e e eese e e eas b e s e b et e e e bbb e s
.16 FAIIUIE IMOUES ...ttt ettt bttt e o4 sbe et s mmemmmmmmne £ e+ e 1eeee e ah b beee s e nbbbebee e
4.17 BaCKUP AIr-Gap DEBVICES ......veiiieeiitiii ettt ettt ettt e emeaeeeeeme s e e be e e s st e e e e et e e s nebe e e e eannee

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 12:11:14 UTC from IEEE Xplore. Restrictions apply.

Vi

Full document details: IEEE C62.31-1987


http://www.avadocuments.com/doc/ieee-c62-31-1987
http://www.avadocuments.com/doc/ieee-c62-31-1987

IEEE Standard Test Specifications for
Gas-Tube Surge-Protective Devices

1. Scope

1.1

This standard applies to gas-tube surge-protective devices for applicationemssysth voltages 1000 V rms or
1200 V dc. These protective devices are designed to limit voltage surges on balancedaocedlmmmmunication
circuits and on power circuits operating from dc to 420 Hz. This standard contains a series of starmiaediseftr
determining the electrical characteristics of these gas-tube surge-petistices.

1.2

The tests in this standard are intended as design tests as defined ugetedesin ANSI/IEEE Std 100-1988, IEEE
Standard Dictionary of Electrical and Electronics Tetrasd provide a means of comparison among various gas-tube
surge-protective devicés.

1.3

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

1.4

The test criteria and definitions of this standard provide a common engmégnguage beneficial to the user and
manufacturer of gas-tube surge-protective devices.

1ANSI/IEEE publications are available from IEEE Service Certdb Hoes Lane, PO Box 1331, Piscataway, NJ 08855-1331, orHeoSates
Department, American National Standards Institute, 1430 Broadveay,York, NY 10018.

2In this standard, the terarrester is used when the definition of gas-tube surge arrester (see Section 2rjdedhiand the terprotector is used
when the definition of surge protector (see Section 2.) is intended. When gptest tipboth protectors and arresters #rentdevice or gas-tube
device is used alone. For the purpose of this standard, all connections to a device are byf theatesminals.
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