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Abstract: Information is provided to users and manufacturers of surge-protective devices (SPDs)
about the interactions that can occur between SPDs and power system disturbances. This guide
applies to SPDs manufactured to be connected to 50 Hz or 60 Hz ac power circuits rated at 100—
1000 V rms. The effects of the presence and operation of SPDs on the quality of power available
to the connected loads are described. The interaction between multiple SPDs on the same circuit
is also described.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordicatinz
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standew:ds
through an accredited consensus development process, which brings together volunteers represc ting
varied viewpoints and interests to achieve the final product. IEEE Standards are documents \'sveioner. by
volunteers with scientific, academic, and industry-based expertise in technical working groups. ’olunteers
are not necessarily members of IEEE or IEEE SA, and participate without compensation fi ym IEEE. While
IEEE administers the process and establishes rules to promote fairness in the consansits development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of . e into. mation or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or completeness of the materi.! ceatained in its standards,
and expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the wor ~nties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, <iiecti,2ness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions rela.'ng 1> results and workmanlike effort. In
addition, IEEE does not warrant or represent that the use 0. the material contained in its standards is free
from patent infringement. IEEE Standards documents are s=ppi.xd “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existencc 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  *hc viewpoint expressed at the time a standard is approved
and issued is subject to change brought abou* ti.rough developments in the state of the art and comments
received from users of the standard.

In publishing and making its standai s a railable, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any per.on or entity, nor is IEEE undertaking to perform any duty owed by
any other person or entity to 710 ier. Any person utilizing any IEEE Standards document, should rely upon
his or her own independer: j. «@nrent in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advie of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT™ SHALL "EEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLAR/, G2 CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PRCCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BYJSINECS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
CTHEX VISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
KREGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE
standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any.ot ‘ts
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At leci. ves,
symposia, seminars, or educational courses, an individual presenting information on IEEE standara. sha'l
make it clear that the presenter’s views should be considered the personal views of that ind vidual ra.zer
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any ‘aterc ted party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does nou tcovide interpretations,
consulting information, or advice pertaining to IEEE Standards Cocu ments.

Suggestions for changes in documents should be in the form of ¢ pronosed change of text, together with
appropriate supporting comments. Since IEEE standards renres nt « ~znsensus of concerned interests, it is
important that any responses to comments and questions a:zo 1:ceive the concurrence of a balance of
interests. For this reason, IEEE and the members of its Cocietic: and Standards Coordinating Committees
are not able to provide an instant response to comments, ¢ qu: stions except in those cases where the matter
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any
person who would like to participate in evalua.ng comments or in revisions to an IEEE standard is
welcome to join the relevant IEEE working grcup. You can indicate interest in a working group using the
Interests tab in the Manage Profile & Interests «rca of the [EEE SA myProject system. An IEEE Account is
needed to access the application.

Comments on standards should be su ymiw.zd using the Contact Us form.

Laws and regulation.

Users of IEEE Standa.ds‘documents should consult all applicable laws and regulations. Compliance with
the provisions~~f any .SEE Standards document does not constitute compliance to any applicable
regulatory rc uireirents. Implementers of the standard are responsible for observing or referring to the
applicable . >guu. tory requirements. IEEE does not, by the publication of its standards, intend to urge action
that ismot in cumpliance with applicable laws, and these documents may not be construed as doing so.

Qata privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.
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Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive i’ ~enc>
to photocopy portions of any individual standard for company or organizational internal use Or i diviccal,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyriga. Cleaiance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 753 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documc: is ii1ay be superseded at any time
by the issuance of new editions or may be amended from time to t" ne throagh the issuance of amendments,
corrigenda, or errata. An official IEEE document at any peint i» tiioe consists of the current edition of the
document together with any amendments, corrigenda, or erraw. the. in effect.

Every IEEE standard is subjected to review at least every 0 v_ars. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of th~ art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standar\'.

In order to determine whether a given cheument is the current edition and whether it has been amended
through the issuance of amendments, “ort.gcnda, or errata, visit IEEE Xplore or contact IEEE. For more
information about the IEEE SA or IEZE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all 1."FFE standards can be accessed on the [IEEE SA Website. Search for standard number
and year of appoval to «scess the web page of the published standard. Errata links are located under the
Additional Risoutss Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically chek for errata.

Pa‘ents

iEEE Standards are developed in compliance with the IEEE SA Patent Policy.

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 by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
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has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at https://standards.icee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entitly
their own responsibility. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental prote ‘tion, or ensure
against interference with or from other devices or networks. IEEE Standards d.velop..:ent activities
consider research and information presented to the standards development group i» dey >lopiag any safety
recommendations. Other information about safety practices, changes <n whnelogy or technology
implementation, or impact by peripheral systems also may be pertinent to afet considerations during
implementation of the standard. Implementers and users of IEEE Standards doc.ments are responsible for
determining and complying with all appropriate safety, security, en irc nmental, health, and interference
protection practices and all applicable laws and regulations.
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Introduction

This introduction is not part of IEEE Std C62.41.3-2020, IEEE Guide for Interactions between Power System
Disturbances and Surge-Protective Devices.

The purpose of this guide is to provide users and manufacturers of surge-protective devices (SPDs) with an
understanding of the nature of power system disturbances and variations outside of normal steady state
operations, and of the interactions that can occur between SPD products and those power variations. Given
this understanding, readers of this document can take steps to either prevent or mitigate adverse effects of
such interactions.

The growth in the use of SPDs parallels the increasing number of applications of power electro.ic
equipment that can be exposed and susceptible to the lightning and surge environment. Users.of SPD. can
sometimes be under the impression, or can be led to believe, that by installing SPDs in the = facility or
within their equipment, they will achieve total immunity to any and all power system disturcances. In
reality, SPDs will respond to and protect localized downstream equipment only for ver short duration
power system disturbances such as lightning induced transients and power switching tra..zie.ts. The effects
that SPDs will have on mitigating these power system disturbances are generally achicved only for
transients of less than a few milliseconds in duration and not for cyclic, multi-cy<'e c1 steady state root
mean square (rms) measurable events.

The SPDs discussed herein are those designed to limit transient voltages that can appear in low-voltage ac
power systems having service voltages of 1000 V or less. The focus .7 gezcrally considered to be points
either at a building service entrance or on the electrical wiring som cwherc downstream at main panels, sub-
panels, or electrical receptacles.

The present document is a member of the IEEE C62 fariuiy o documents that deals with power system
surges and surge protection. These standards include the 1>llov ing:

— IEEE Std C62.41.1™

— IEEE Std C62.41.2™

— IEEE Std C62.41.3 (this documer."
— IEEE Std C62.45™

— IEEE Std C62.34™

— IEEE Std C62.4471

— IEEE Std C67.6.™

— IEEE Std C62.,.:'M

Overall th> scies characterizes and provides information on surge voltages in low-voltage ac power

circuits, descibes performance characteristics of SPDs, recommends standard test protocols for verifying
SPD p. tformance, and provides SPD applications guidance.

Th.: is tl ird publication in the document history; whereas, the prior version was published as IEEE Std
'62.48 (or “dot 48”) which is now changed to IEEE Std C62.41.3 (or “dot 3”). The first version of this
document with the “dot 48” title was approved in 1995 and revised in 2005.
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IEEE Guide for Interactions between
Power System Disturbances and
Surge-Protective Devices

1. Overview

1.1 Scope

This guide applies to surge-protective devices (SPDs) intended for connection to 50 Hz to 60 Hz ac power
circuits rated 1000 V RMS or less.

This guide describes the effects on SPDs of power system disturbances occurring in these low-voltage ac
power circuits. The disturbances are not limited to surges. The effects of the presence and operation of
SPDs on the quality of power available to the connected loads are described. The interaction among
multiple SPDs on the same circuit is also described.

This guide discusses both voltage and current surges. Current surges that are solely the result of load
changes and do not result in voltage increases, such as a short circuit, are not discussed in this guide. An
SPD’s primary purpose is to provide surge protection. Devices discussed in this guide contain at least one
nonlinear component for diverting surge current and/or dissipating surge energy, such as a metal oxide
varistor (MOV), silicon avalanche diode (SAD), thyristor, or spark gap. Uninterruptible power supplies
(UPSs), ferroresonators, motor-generators, and filters containing only inductive and/or capacitive
components are not considered SPDs in this guide.

1.2 Purpose

The purpose of this document is to provide information on the interactions between power system
disturbances and SPDs that is not readily available in other standards. This document provides summary
information on power system disturbances that affect or can affect SPDs. The description of the
interactions is intended to inform the potential user of such SPDs as to what can be expected from such
devices.

NOTE—Data used for the preparation of this standard was obtained primarily from low-voltage ac power distribution
systems used in North America. '

'Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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