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IEEE Standards documents are developed within theiTechnical Committees of the IEEESocieties
and the Standards Coordinating Committees of the IEEE Standards Board. Members of the com-
mittees serve voluntarily and without compensation. They are not necessarily members of the Insti-
tute. 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 that have expressed an inter-
est 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 sub-
jected 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.

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.

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 rep-
resent 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 IEEE 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 addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

Note: 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 all 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.

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;
(508) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction

[This introduction is not a part of IEEE Std 1188-1996, IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications.]

Stationary lead-acid batteries play an ever increasing role in industry today by providing backup power for a
wide range of applications. IEEE Std 450-1995 has provided the users with standard practices for battery
maintenance, testing, and replacement for vented batteries. With the introduction of the valve-regulated lead-
acid (VRLA) battery several years ago, there are unique characteristics that are not covered by the existing
documents. This recommended practice fulfils the need within industry to provide common or standard prac-
tices for battery maintenance, testing, and replacement of VRLA batteries for stationary applications.

This recommended practice may be used separately, and when combined with IEEE Std 1187-1996, IEEE
Std 1189-1996, and IEEE Std 485-1983, will provide the user with a general guide to selection, sizing,
designing, installing, and testing a VRLA battery installation.

At the time this recommended practice was completed, Standards Coordinating Committee 29 (SCC29) had
the following membership:

Kyle D. Floyd, Chair

Thomas E. Ruhlmann
Marco Ruvalcaba

Glenn Alber Paul E. Hellen
James W. Anderson Robert M. Herritty

Robert R. Beavers
Jack H. Bellack
Richard T. Bolgeo
William P. Cantor*
Jay L. Chamberlin
John K. Coyle
Joseph A. Cristino
Thomas G. Croda
Eddie Davis

Peter J. Demar
Joseph S. Dudor (Deceased)
Harold E. Epstein
David O. Feder
Robert J. Fletcher
Paul W. Gaffney
Jim G. Godby
Jerry C. Gordon
Richard A. Greco

*Working Group Chair

Mark J. Hlavac
Wayne E. Johnson

J. Harold Kelly

Sharad C. Khamamkar
Alan Lamb

Pete Langan

Glenn E. Latimer
Daniel S. Levin
Demetrios N. Logothetis
Gary J. Markle

José A. Marrero
James A. McDowall
Marco W. Migliaro
Arne O. Nilsson

Zbig Noworolski
Donald Ogden

Bansi Patel

Robert S. Robinson
Ron Roman

Saba N. Saba
Amiya B. Samanta
Desi Santanna

Sam Shah

Robert D. Soileau, Jr.
Witold Sokolski
Edward C. Stallings
Martin M. Stanton
James E. Staudacher
Frank L. Tarantino
Shawn Tyler

Kurt W. Uhlir

Isaac H. Vaneman
Lesley Varga
Stephen L. Vechy
Graham Walker
Michael C. Weeks
Walter A. Wylie
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ubmission to the IEEE Standards Board:

Robert R. Beavers Jim G. Godby

Jack H. Bellack Jerry C. Gordon Zbig Noworolski
Richard T. Bolgeo Richard A. Greco Bansi Patel
Terry Bostian Paul E. Hellen Saba N. Saba

William P. Cantor
Jay L. Chamberlin
Thomas G. Croda
Peter J. Demar
Joseph S. Dudor
Harold E. Epstein
David O. Feder
Kyle D. Floyd

Robert M. Herritty
Glenn E. Latimer
Daniel S. Levin
Demetrios N. Logothetis
Gary J. Markle

José A. Marrero

James A. McDowall
Marco W. Migliaro

Robert D. Soileau, Jr.
Edward C. Stallings
Martin M. Stanton
Frank L. Tarantino
Kurt W. Uhlir

Isaac H. Vaneman
Stephen L. Vechy
Graham Walker

When the IEEE Standards Board approved this recommended practice on 20 June 1996, it had the following
membership:

Donald C. Loughry, Chair Richard J. Holleman, Vice Chair

Andrew G. Salem, Secretary

Gilles A. Baril

Clyde R. Camp

Joseph A. Cannatelli
Stephen L. Diamond
Harold E. Epstein
Donald C. Fleckenstein
Jay Forster*

Donald N. Heirman

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Ben C. Johnson

E. G. “Al” Kiener
Joseph L. Koepfinger*
Lawrence V. McCall
L. Bruce McClung
Marco W. Migliaro
Mary Lou Padgett
John W. Pope

Jose R. Ramos

Satish K. Aggarwal
Alan H. Cookson
Chester C. Taylor

Valerie E. Zelenty

Arthur K. Reilly
Ronald H. Reimer
Gary S. Robinson
Ingo Riisch

John S. Ryan

Chee Kiow Tan
Leonard L. Tripp
Howard L. Wolfman

1EEE Standards Project Editor
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IEEE Recommended Practice for
Maintenance, Testing, and
Replacement of Valve-Regulated
Lead-Acid (VRLA) Batteries for
Stationary Applications

1. Scope

This recommended practice is limited to maintenance, test schedules, and testing procedures that can be
used to optimize the life and performance of valve-regulated lead-acid (VRLA) batteries for stationary appli-
cations. It also provides guidance to determine when batteries should be replaced. There are other mainte-
nance/test procedures and replacement techniques used within the industry (especially for smaller VRLA
batteries) that are equally as effective but are beyond the scope of this recommended practice. The user must
consider their particular application and recent developments in the state-of-the-art when using this recom-
mended practice. Users are cautioned to be aware of the wide variance of practices that exist in the industry
for this new technology.

The portions of this recommended practice that specifically relate to personnel safety are mandatory
instructions and are designated by the word shall; all other portions are recommended practices and are
designated by the word should.

This recommended practice does not include any other component of the dc system, nor surveillance and
testing of the dc system, even though the battery is part of that system.

Sizing, installation, qualification, selection criteria, other battery types, and application are also beyond the
scope of this recommended practice.

2. References
This recommended practice shall be used in conjunction with the following publications:

IEEE Std 100-1992, The New IEEE Standard Dictionary of Electrical and Electronics Terms (ANSI).1

I[EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA.
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