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IEEE thanks the International Electrotechnical Commission (IEC) for permission to reproduce
information from its International Standards, Technical Reports and Technical Specifications: IEC
62066:2002—Figure 15, Figure 16, Figure A.13, Figure A.14, Figure A.23, Table A.4, Figure A.24,
Figure A.25, Table A.5, and Figure A.31; IEC 61000-4-4:1995—Figure B.7 and Figure B.8. All such
extracts are copyright of IEC, Geneva, Switzerland. All rights reserved. Further information on the IEC is
available from www.iec.ch. IEC has no responsibility for the placement and context in which the extracts
and contents are reproduced by IEEE; nor is IEC in any way responsible for the other content or accuracy
therein.

IEEE also thanks the following organizations or individuals for permission to reproduce figures from their
publications, appearing respectively as Figure 3 (Global Atmospherics, Inc.); Figure 17 (K. Berger); Figure
A.15, Figure A.21, Figure A.22, and Figure A.30 (F. D. Martzloff); Figure A.16 (T. Shaunessy); Figure A.17
and Figure A.20 (A. McEachern); Figure A.18 (H. Rauworth); Figure A.19 (J. G. Dalton); Table A.6 (D. S.
Dorr); Figure A.26 (M. B. Hughes); Figure A.27 (V. A. Rakov); Figure A.28 (K. L. Cummins); Figure A.34
and Figure A.34 (J. Weisinger); Figure B.1 (J. J. Goedbloed).
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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 dam-
age, 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 revi-
sion 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 pro-
fessional 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. 

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

P.O. Box 1331

Piscataway, NJ 08855-1331

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.

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter 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
for which a license may be required by 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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[This introduction is not part of IEEE Std C62.41.1-2002, IEEE Guide on the Surge Environment in Low-Voltage
(1000 V and Less) AC Power Circuits.]

This guide is the result of 20 years of evolution from the initial 1980 document, IEEE Std 587 , IEEE Guide
for Surge Voltages in Low-Voltage AC Power Circuits, which promptly became IEEE Std C62.41  with the
same title.  The guide was updated in 1991 as IEEE Std C62.41-1991, IEEE Recommended Practice on
Surge Voltages in Low-Voltage AC Power Circuits, reflecting new data on the surge environment and
experience in the use (and misuse) of the original guide.  The purpose of the document was and still is to
provide information on the surge environment and offer recommendations to interested parties involved in
developing application standards related to surge protective devices (SPDs) as well as recommendations to
product designers and users.

The 1980 version, based on data available up to 1979, proposed two novel concepts: 
1) The reduction of a complex database to two representative surges: a new “Ring Wave”

featuring a decaying 100 kHz oscillation, and the combination of the classical, well-accepted
1.2/50 μs voltage waveform and 8/20 μs current waveform into a “Combination Wave” to be
delivered by a surge generator having well-defined open-circuit voltage and short-circuit
current.

2) The concept that location categories could be defined within an installation where surge
voltages impinging upon the service entrance of an installation or generated within an
installation would propagate, unabated, in the branch circuits, while the associated currents,
impeded by (mostly) the inductance of the conductors, would be reduced from the values
observed in circuits located close to the service entrance to lower values observed in circuits
located at the end of long branch circuits.

The 1991 version, based on additional data as well as experience in the use of the 1980 guide, maintained the
concepts of the location categories and the recommendation of representative surge waveforms.

The two seminal surges, Ring Wave and Combination Wave, were designated as “standard surge-testing
waveforms,” and three new “additional surge-testing waveforms” were added to the “menu.” Meanwhile, a
companion document, IEEE Std C62.45 -1992, IEEE Guide on Surge Testing for Equipment Connected to
Low-Voltage AC Power Circuits, was developed, outlining procedures for error-free application of the wave-
forms defined by IEEE Std C62.41 -1991 while enhancing operator safety.

The perceived need to justify the expansion of the two-only waveforms to a menu of five led to the growth in
the document volume, from the 25-page IEEE Std 587-1980 to the 111-page IEEE Std C62.41-1991.

Additional data collected toward an update of the 1991 version (which was reaffirmed in 1996) would have
increased further the volume of the document.  Instead, a new approach was selected: to create a “Trilogy”
by separating the information into three distinct documents, making their use more reader-friendly while
maintaining the credibility of the recommendations:

— A guide on the surge environment in low-voltage ac power circuits (the present document)

— A recommended practice on characterization of surges in low-voltage ac power circuits (IEEE Std
C62.41.2 -2002)

— A recommended practice on surge testing for equipment connected to low-voltage ac power circuits
(IEEE Std C62.45 -2002)

In this manner, interested parties will have a faster, simpler access to the recommendations for selecting
representative surges relevant to their needs.  A comprehensive database will be available for parties desiring
to gain a deeper understanding of the surge environment and an up-to-date set of recommendations on surge
testing procedures.
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At the time this recommended practice was completed, the Working Group on Surge Characterization on
Low-Voltage Circuits had the following membership:

Hans Steinhoff, Chair
James Funke, Co-Chair
Raymond Hill, Secretary

François D. Martzloff, Technical Editor

Other individuals who contributed review and comments in developing this recommended practice are

The following members of the balloting committee voted on this standard. Balloters may have voted for
approval, disapproval, or abstention. 

Richard Bentinger
William Bush 
Ernie Gallo 
Andrea Turner Haa 
Jim Harrison 

Michael Hopkins 
Deborah Jennings-Conner
Philip J. Jones
Wilhem H. Kapp 
Joesph L. Koepfinger 

Richard Odenberg
Alan W. Rebeck
Michael Stringfellow
S. Frank Waterer 
Don Worden

P. P. Barker
J. Birkl
B. Connatser
T. R. Conrad
C. Dhooge
D. Dorr 
H. E. Foelker
G. L. Goedde

W. Goldbach
P. Hasse 
T. S. Key
G. Kohn
D. Lacey
J. Levine 
W. A. Maguire
A. Mansoor 

D. Messina
R. W. Northrop
K. O. Phipps
J. B. Posey
V. A. Rakov 
A. Rousseau
S. G. Whisenant 
W. J. Zischank

Richard Bentinger
James Case
Chrys Chrysanthou
Bryan R. Cole
Bill Curry
Douglas C. Dawson
E. P. Dick
Clifford C. Erven
Ernie Gallo
Gary Goedde
Jim Harrison
Steven P. Hensley

Andrew Robert Hileman
David W. Jackson
Philip J. Jones
Wilhelm H. Kapp
Joseph L. Koepfinger
Benny H. Lee
Carl E. Lindquist
William A. Maguire
François D. Martzloff
Nigel P. McQuin
Gary L. Michel
Richard Odenberg
Joseph C. Osterhout
Michael Parente

Percy E. Pool
R. V. Rebbapragada
Alan W. Rebeck
Tim E. Royster
Mark S. Simon
Hans Steinhoff
Antony J. Surtees
Donald B. Turner
S. Frank Waterer
James W. Wilson
Jonathan J. Woodworth
Donald M. Worden
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At the time this document was sent to ballot, the Accredited Standards Committee on Surge Arresters, C62,
had the following members:

Joseph L. Keepfinger, Chair

S. Choinski, Secretary

Vacant, NEMA Co-Secretary

Naeem Ahmad, IEEE Co-Secretary

Organization Represented Name of Representative

Electric Light & Power (EEI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. S. Case

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Field

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. A. Maguire
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. F. Vogt
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Wilson
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. A. Wolfe
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. G. Crawford

IEEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. G. Comber

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. H. Kapp

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. L. Koepfinger
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Odenberg
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Rozek
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. B. Stump
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vacant
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Jeffries
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. W. Lenk
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vacant
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. J. Woodworth
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International Electrical Testing Association (NETA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Peterson
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. R. Jordan
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Underwriters Laboratories  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Jennings-Conner
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When the IEEE-SA Standards Board approved this standard on 11 November 2002, it had the following
membership:

James T. Carlo, Chair

James H. Gurney, Vice Chair

Judith Gorman, Secretary

*Member Emeritus

Also included is the following nonvoting IEEE-SA Standards Board liaison:

Alan Cookson, NIST Representative
Satish K. Aggarwal, NRC Representative

Don Messina, IEEE Standards Project Editor

Sid Bennett
H. Stephen Berger
Clyde R. Camp
Richard DeBlasio
Harold E. Epstein
Julian Forster*
Howard M. Frazier

Toshio Fukuda
Arnold M. Greenspan
Raymond Hapeman
Donald M. Heirman
Richard H. Hulett
Lowell G. Johnson
Joseph L. Koepfinger*
Peter H. Lips

Nader Mehravari
Daleep C. Mohla
William J. Moylan
Malcolm V. Thaden
Geoffrey O. Thompson
Howard L. Wolfman
Don Wright
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