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Abstract: This recommended practice is limited to maintenance, test schedules, and testing pro-
cedures that can be used to optimize the life and performance of valve-regulated lead-acid (VRLA)
batteries for stationary applications. It also provides guidance to determine when batteries should
be replaced.

Keywords: battery acceptance test, battery capacity text, battery performance test, battery service
test, valve-regulated lead-acid (VRLA) battery
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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

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 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; +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 1188-2005, IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications.

Valve-regulated lead-acid (VRLA) batteries are playing an ever-increasing role in control and power
systems. In many cases, VRLA batteries are being substituted for vented lead-acid batteries. Their use is
also expanding into many other applications where their unique characteristics are desirable. Both gelled
electrolyte and absorbed electrolyte VRLA designs, covering a range of sizes and capacities, are now
available for use in many traditional and nontraditional battery applications. This recommended practice
fulfills the need within the industry to provide a common or standard practice for battery maintenance,
testing, and replacement of VRLA batteries for stationary applications. Alternative energy applications are
not covered.

This recommended practice may be used separately, and when combined with IEEE Std 1187™,

IEEE Std 1189™, and IEEE 485™, it will provide the user with a general guide to selection, sizing, designing,
installing, and testing a VRLA battery installation.

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 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 applications. It also
provides guidance to determine when batteries should be replaced

The maintenance and testing programs described in this recommended practice represent “the best
program” based on the information reviewed at the time this document was developed. The user should evaluate
these practices against their operating experience, operating conditions, manufacturer’s recommendations,
resources, and needs in developing a maintenance program for a given application. These maintenance and

testing recommendations were developed without consideration of economics, availability of testing equipment
and personnel, or relative importance of the application. Development of a maintenance and testing program for a
specific application requires consideration of all issues, not just the technical issues considered in this document.

Stationary cycling applications, such as those found in alternative energy applications, are also beyond the scope of
this recommended practice.

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, and other battery types and applications are also beyond the
scope of this recommended practice.

2. Normative references

The following referenced documents are indispensable for the application of this recommended practice. shatt

be-used-in-conjunction—with-thefollowing publications: For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendments or corrigenda)
applies.
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IEEE Std 485™, IEEE Recommended Practice for Sizing Lead-Acid Batteries for Stationary Applications."?
IEEE Std 1187™.4996,IEEE Recommended Practice for Installation Design and Installation of Valve-Regulated
Lead- Acid Storage Batteries for Stationary Applications.

IEEE Std 1189™4996, IEEE Guide for Selection of Valve-Regulated Lead-Acid (VRLA) Batteries for
Stationary Applications.

3. Definitions

For the subject-matter purposes Thefollowingdefinitions-apply-speeifieally—to-of this recommended practice
-For-other-defnttons—referto-Hb - Std-H00-1992, the following terms and otherdocumentsreferencedn-elanse 2

definitions apply. The glossary in Annex G and The Authoritative Dictionary of IEEE Standards Terms should be
referenced for terms not defined in this clause.

3.1 expected service life: The anticipated period of time in which a battery will deliver its expected
performance for a specific application and environment.

4. Safety

4.1 General

As with other batteries, VRLA batteries are potentially dangerous and proper precautions must be observed in
handling and installation. The safety precautions listed herein are considered to be mandatory and shall be
followed in all battery installation and maintenance_activities. Work on batteries shall be performed only by

knowledgeable personnel with proper safety tools and sha—l—l—&ﬂhz%th%protectlve equlpment—hsted—Ba&ePy

' [EEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, PO-Bex
1331Piscataway, NJ 088554, USA (http://standards.ieee.org/).
% The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics

Engineers, Inc.

4.2 Protective equipment

Although VRLA cells can vent or leak small amounts of electrolyte, electrical safety is the principal but not the
only concern for safe handling. The following preteetive minimum set of equipment for safe handling of the

battery and protection of personnel shall be available-to-persennel-who-perform-battery-maintenanee-work::

a) Safety glasses with side shields, goggles, or face shields, as appropriate.
b) Electrically insulated Aeid-resistant- gloves, appropriate for the installation.
¢) Protective aprons and _safety shoes.

d) Portable or stationary water facilities in the battery vicinity for rinsing eyes and skin in case of contact
with acid electrolyte

e) Class C rfire extinguisher. Note that some manufacturers do not recommend the use of CO, fire
extinguishers due to the potential for thermal shock.

) A01d neutrahzlng agent
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g) Adequately insulated tools.
h) Lifting devices of adequate capacity, when required.

NOTE—Although VRLA cells are designed to minimize electrolyte leakage, neutralize any electrolyte with a bicarbonate of
soda mixed with approximately 0.1 kg/L. of water or other appropriate neutralizing agents.3

NOTE- Seme-battery-manufacturers-do-notrecommend-the-use-of CO,-Class-CPre-extinguishers-due-to-the-potential-of thermal
shoelks

4.3 Precautions

The following protective procedures shall be observed-during-maintenanee:

a) Use caution when working on batteries because they present a shock and arcing hazard.

b) Check the voltage to ground (ac and dc) before working around the battery. If the voltage is other
than anticipated, or is considered to be in an unsafe range, do not work on the battery until the situation
is understood and/or corrected. Wear protective equipment suitable for the voltage.

c) Pr0h1b1t smoklng and open flame, and aV01d arcmg in the 1mmed1ate v1cm1ty of the battery Fnsure-that

d) Pr0V1de adequate ventilation, and follow the manufacturer s recommendations durlng charging.

e) Ensure unobstructed egress from the battery work area.Ensure-that-battery-area-and/orcabinet
R e sl e

f) Avoid the wearing of metallic objects such as jewelry while working on the battery by-havingpersennel
copiashenonesn sl sbeeopn e o pelnas

g) Ensure that work area is suitably illuminated.

h) Follow the manufacturer’s recommendations regarding cell orientation.

i) Follow the manufacturer’s instructions regarding lifting and handling of cells.

Uninterruptible power system (UPS) or other systems might not be equipped with an isolation transformer. In

addition to dc voltage, an ac voltage might also be present. Lack of an isolation transformer may provide a direct
path to ground of the dc supply to the UPS. This can substantially increase the electrocution and short-circuit
hazards.

3 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the
guide.
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