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Abstract: Operational parameters that may be observed by battery monitoring equipment used in 
stationary applications and the relative value of such observations are discussed in this guide. 
Although a list of commercially available systems is not given, a means for establishing 
specifications for the desired parameters to be monitored is provided. 
Keywords: airflow, ambient temperature, automated battery monitoring, battery applications, 
battery current, battery environment, battery monitoring equipment, battery monitoring 
techniques, battery temperature, battery types, battery voltage, charge and discharge, 
communications interfaces, connection, connection resistance, coup de fouet, cycles, ground 
fault detection, grounding, humidity, IEEE 1491, measurement parameters, ohmic value, 
operating environment, reports, ripple current, safety, sensors, software, specific gravity, 
temperature, voltage 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available 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 this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

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 by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.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. 
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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 entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 17:19:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1491-2012

http://www.avadocuments.com/doc/ieee-1491-2012
http://www.avadocuments.com/doc/ieee-1491-2012


 

 
Copyright © 2012 IEEE. All rights reserved. 

vi

Participants 

At the time this IEEE guide was completed, the Battery Monitoring Working Group had the following 
membership: 

Daniel Lambert, Chair 
Paul Anthonius Cornelis Hectors, Vice Chair 

Charles Cotton, Chair Emeritus 
Zbigniew Noworolski, Vice Chair Emeritus 

 
Samuel Aguirre 
Edward Amato 
Phyllis Archer 
Curtis Ashton 
Gary Balash 
Richard Bolgeo 
Allen Byrne 
William Cantor 
Thomas Carpenter 
Larry Carson 
Leonard Casella 
Garth Corey 

Hollen Crim 
Peter Demar 
Brian Hanking 
Richard Hassick 
Paul Anthonius Cornelis Hectors 
Alan Jensen 
Daniel Lambert 
Daniel Levin 
Jose Marrero 
Tania Martinez Navedo 
Stephen McCluer 
Matthew McConnell 

James McDowall 
Russell Miller 
Haissam Nasrat 
Michael Nispel 
Bansi Patel 
John Polenz 
Shawn Pryer 
Christopher Searles 
Richard Tressler 
Stephen Vechy 
Allan Williamson 

 

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

William J. Ackerman 
Michael Adams 
Samuel Aguirre 
Edward Amato 
Curtis Ashton 
Ali Al Awazi 
Gary Balash 
Thomas Barnes 
William Bloethe 
Steven Brockschink 
Chris Brooks 
Daniel Brosnan 
William Byrd 
William Cantor 
Thomas Carpenter 
Larry Carson 
Leonard Casella 
Garth Corey 
Luis Coronado 
Charles Cotton 
T. Croda 
Peter Demar 
Gary Donner 
Randall Dotson 
Neal Dowling 
Donald Dunn 

Gary Engmann 
Wells Fargo 
Charles Finin 
Kyle Floyd 
John Gagge, Jr. 
James Gleason 
James Graham 
Ron Greenthaler 
Randall Groves 
Ajit Gwal 
Paul Anthonius Cornelis Hectors 
Scott Hietpas 
Gary Hoffman 
David Ittner 
Randy Jamison 
Gael Kennedy 
Stanley Klein 
Jim Kulchisky 
Saumen Kundu 
Thomas Ladson 
Chung-Yiu Lam 
Jeffrey LaMarca 
Daniel Lambert 
Daniel Levin 
Stephen McCluer 
James McDowall 

Peter McNutt 
Kimberly Mosely 
Haissam Nasrat 
Dennis Neitzel 
Michael S. Newman 
Nick S. A. Nikjoo 
Joe Nims 
Gary Nissen 
Chris Osterloh 
Bansi Patel 
John Polenz 
Edward Rafter 
Michael Roberts 
Charles Rogers 
Bartien Sayogo 
Christopher Searles 
Robert Seitz 
Devki Sharma 
Gil Shultz 
David Smith 
Gary Stoedter 
Richard Tressler 
Lesley Varga 
Stephen Vechy 
John Vergis 
Jian Yu 

 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 17:19:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1491-2012

http://www.avadocuments.com/doc/ieee-1491-2012
http://www.avadocuments.com/doc/ieee-1491-2012


 

 
Copyright © 2012 IEEE. All rights reserved. 

vii

When the IEEE-SA Standards Board approved this guide on 29 March 2012, it had the following 
membership: 

Richard H. Hulett, Chair 
John Kulick, Vice Chair 

Robert M. Grow, Past Chair 
Judith Gorman, Secretary 

Satish Aggarwal 
Masayuki Ariyoshi 
Peter Balma 
William Bartley 
Ted Burse 
Clint Chaplin 
Wael Diab 
Jean-Philippe Faure 
 

Alexander Gelman 
Paul Houzé 
Jim Hughes 
Young Kyun Kim 
Joseph L. Koepfinger* 
John Kulick 
David J. Law 
Thomas Lee 
Hung Ling 

Oleg Logvinov 
Ted Olsen 
Gary Robinson 
Jon Walter Rosdahl 
Mike Seavey 
Yatin Trivedi 
Phil Winston 
Yu Yuan 

*Member Emeritus 
 

Also included are the following nonvoting IEEE-SA Standards Board liaisons: 

Richard DeBlasio, DOE Representative 
Michael Janezic, NIST Representative 

 
Julie Alessi 

IEEE Standards Program Manager, Document Development 
 

Malia Zaman 
IEEE Standards Program Manager, Technical Program Development 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 17:19:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1491-2012

http://www.avadocuments.com/doc/ieee-1491-2012
http://www.avadocuments.com/doc/ieee-1491-2012


 

 
Copyright © 2012 IEEE. All rights reserved. 

viii

Introduction 

This introduction is not part of IEEE Std 1491-2012, IEEE Guide for Selection and Use of Battery Monitoring 
Equipment in Stationary Applications. 

The monitoring of stationary batteries can be an important part of ongoing maintenance, testing, 
surveillance, and determination of the state of health of the battery system. Monitoring is becoming 
increasingly significant with the decline of specialist crafts persons, cutbacks in maintenance personnel, the 
advent of unmanned battery locations, increased understanding of the risks of battery failure, and sites that 
are difficult to access. This guide is intended to fulfill a need within the industry to provide background 
information, explain battery measurement parameters, and illustrate monitoring techniques. 

This guide may be used separately, and when combined with other pertinent IEEE standards listed in 
Clause 2, it can provide a guide for total stationary battery maintenance. 
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IEEE Guide for Selection and Use of Battery Monitoring Equipment in 

Stationary Applications 

 

 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 

environmental protection, or ensure against interference with or from other devices or networks. 

Implementers of IEEE Standards documents are responsible for determining and complying with all 

appropriate safety, security, environmental, health, and interference protection practices and all 

applicable laws and regulations. 

 

This IEEE document is made available for use subject to important notices and legal 

disclaimers. These notices and disclaimers appear in all publications containing this document and 

may be found under the heading “Important Notice” or “Important Notices and Disclaimers 

Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 

http://standards.ieee.org/IPR/disclaimers.html. 

 

1. Overview 

 

This guide is divided into 11 clauses. Clause 1 provides the scope and purpose of this guide. Clause 

0 lists references to other standards that are useful in applying this guide. Clause 3 provides 

definitions that are either not found in other standards or have been modified for use with this 

guide. Clause 4 reviews safety guidelines that are to be used with this guide. Clause 5 describes the 

two battery types used in stationary applications. Clause 6 provides an introduction to battery 

monitoring techniques and parameters. Clause 7 discusses the description, purpose, and limit of 

the various measurement parameters. Clause 8 establishes the various communication interfaces 

that a battery monitoring devices uses. Clause 9 discusses the electrical and physical operating 

environment to which the battery monitor may be subjected. Clause 10 provides typical technology 

found in battery monitoring. Clause 11 specifies considerations for different battery applications. 
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1.1 Scope 

 

This guide discusses operational parameters that may be observed by battery monitoring equipment 

used in stationary applications, and the relative value of such observations. Although this guide 

does not give a listing of commercially available systems, it does provide a means for establishing 

specifications for the desired parameters to be monitored. 

 

 

1.2 Purpose 

 

Today's mission critical backup power environments have created a need for reliable monitoring of 

unmanned surveillance systems for stationary batteries to determine the current state of health 

(SOH) of these systems. This guide will define various propose parameters for battery monitoring 

that will provide surveillance to achieve useful information for to aid in the ongoing maintenance 

and potential replacement of these batteries purposes. In addition, other areas affecting battery 

monitoring, including intermittent charging, communication interface, security, and operating 

environments, are also addressed in this guide. Because communications will play an issue with 

remote applications, a description of typical arrangements will provide additional insight. 

 

 

2. Normative references 

 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained). 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 450TM, IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 

Lead-Acid Batteries for Stationary Applications.1, 3 

 

IEEE Std 484TM, IEEE Recommended Practice for Installation Design and Implementation of Vented 

Lead-Acid Batteries for Stationary Applications. 

 

IEEE Std 946TM, IEEE Recommended Practice for the Design of DC Auxiliary Power Systems for 

Generating Stations. 

 

IEEE Std 1106TM, IEEE Recommended Practice for Installation, Maintenance, Testing, and 

Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications. 

 

IEEE Std 1184TM, IEEE Guide for the Selection and Sizing of Batteries for Uninterruptible Power 

Systems. 

 

IEEE Std 1187TM, IEEE Recommended Practice for Installation Design and Installation of Valve-

Regulated Lead-Acid Storage Batteries for Stationary Applications. 

 

IEEE Std 1188TM, IEEE Recommended Practice for Maintenance, Testing, and Replacement of 

Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications. 

 

 
 

1 IEEE publications are available from The Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 

08854, USA(http://standards.ieee.org/). 

 

3 The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 
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IEEE Std 1657TM, Recommended Practice for Personnel Qualifications for Installation and 

Maintenance of Stationary Batteries. 

 

IEEE Std 1660TM, IEEE Guide for Application and Management of Stationary Batteries Used in 

Cycling Service. 

 

IEEE Std 1189TM IEEE Guide for Selection of Valve-Regulated Lead-Acid (VRLA) Batteries for 

Stationary Applications 

 

NFPA 1, Uniform Fire CodeTM.4 

 

 

3. Definitions and acronyms 

 

3.1 Definitions 

 

For the purposes of this guide document, the following terms and definitions apply. The 

Authoritative of IEEE Standards Terms6 Dictionary Online should be consulted referenced for terms not 

defined in this clause.2 

 

4 NFPA publications are available from Publications Sales, National Fire Protection Association, 1 Batterymarch Park, P.O. Box 9101, 

Quincy, MA 02269-9101, USA (http://www.nfpa.org/). 

 
2IEEE Standards Dictionary Online subscription is available at: 

http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html. 

 

6IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 08854, 

USA (http://standards.ieee.org/). 
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battery monitoring system equipment: A permanently installed system for measuring, storing, 

and reporting battery operating parameters. An unmanned fixed surveillance system for stationary 

batteries. 

 

coup de fouet: Initial voltage drop and recovery experienced when discharging a lead-acid of the 

battery under load. 

 

internal ohmic measurement value:  A measurement of the electronic and ionic conduction path 

within a cell or unit, using terms defining conditions commonly known as impedance, conductance, 

or resistance. Any value of resistance, conductance, or impedance derived from the 

relationships between changes in voltages and currents in a stationary battery under various 

conditions and used as an indicator of a battery’s state of health.  

 

midpoint voltage: The voltage between the positive or negative terminal of a battery and its series-

connection physical midpoint. 

 

ripple: A type of electrical noise characterized by a uniform waveform riding in the dc circuit, 

normally expressed as peak, peak-to-peak, or root mean square (RMS) voltage or current. 

 

string: A grouping of interconnected cells that has the same nominal voltage as the dc system. Two 

or more cells connected in series to form a battery. 

 

thermal runaway: A condition that is caused by a battery charging current or other process 

which that produces more internal heat than the battery can dissipate. This condition ultimately 

causes cell venting and premature failure. 
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3.2 Acronyms 

 

The following acronyms are used within this document: 

 

ac  alternating current 

 

Ah  Ampere-hour 

 

ASCII  American Standard Code for Information Interchange 

 

CFR  Code of Federal Regulations 

 

CO  central office 

 

CT  current transformer 

 

dc  direct current 

 

EMC  electromagnetic compatibility 

 

ESD  electrostatic discharge 

 

DOD  depth of discharge 

 

HVAC  heating, ventilation, and air conditioning 

 

NEC®  National Electrical Code® 

 

NEMA  National Electrical Manufacturers Association 
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NFPA  National Fire Protection Association 

 

OSHA  Occupational Health and Safety Administration 

 

RMS  root mean square 

 

SG  specific gravity 

 

SOC  state of charge 

 

SOH  state of health 

 

UPS  uninterruptible power supply 

 

VLA  vented lead-acid (battery) 

 

VRLA  valve-regulated lead-acid (battery) 

 

 

4. Safety 

 

Batteries are potentially dangerous, and proper precautions must be observed in handling and 

maintenance of batteries and monitoring systems. Maintenance shall be done only by personnel 

with knowledge of batteries and the monitoring system and trained in the safety precautions 

involved. Properly insulated tools and adequate personal protective equipment should be used 

when working with batteries and the monitoring system. Further precautions and references are 

shown in the narrative below (see IEEE Std 1657).3 

 
3 Information on references can be found in Clause 2. 
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The following personal protective equipment shall be available to personnel who perform battery 

maintenance work: goggles and face shields, acid-resistant gloves, protective aprons, portable or 

stationary water facilities for rinsing eyes and skin in case of contact with electrolyte, class C fire 

extinguisher, acid or alkaline neutralizer, and adequately insulated tools. Personnel shall wear 

protective equipment suitable for the voltage of the battery when installing or servicing a battery. 

 

The following precautions shall be observed when installing or servicing a battery: 

 

a) Prohibit smoking and open flames, and avoid arcing in the immediate vicinity of the 

battery. 

 

b) Avoid wearing metallic objects, such as jewelry. 

 

c) Keep the top of the battery clear of tools and other foreign objects. 

 

d) Provide Ensure unobstructed egress from the battery area. 

 

e) Verify that the battery area and/or cabinet ventilation is operable. 

 

f) Neutralize static buildup just before working on the battery by having personnel contact the 

nearest effectively grounded surface. 

 

g) Do not remove battery vents. 

 

Only qualified or properly trained personnel should perform maintenance on either the battery or 

the monitoring system. The use of proper safety and test equipment is of paramount importance. It 

is the ultimate responsibility of the individual technician to be aware of the potential hazards and 

appropriate safety precautions required for the type of installation being performed. Follow the 

requirements of IEEE Std 450, IEEE Std 484, IEEE Std 1106, IEEE Std 1187, and IEEE Std 1188. 

 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 17:19:22 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1491-2012

http://www.avadocuments.com/doc/ieee-1491-2012
http://www.avadocuments.com/doc/ieee-1491-2012


The aforementioned guidelines are illustrative and do not cover every conceivable situation. Other 

guidelines, manufacturer recommendations, and federal, state, and local county codes may apply 

usually exist. Any personnel working on battery systems shall be aware of, and adhere to, all other 

applicable safety regulations. 

 

 

4.1 Safety precautions 

 

Always use caution when working on batteries, because the potential for lethal ac or dc voltages 

may exist at the battery terminals and/or between the battery and ground. 

 

 

4.1.1 Opening battery string while string is connected to a load 

 

It is recommended that a battery disconnection means be used to isolate a battery from the system. If 

a battery disconnect is not provided, use extreme caution when removing the battery from the 

system. The entire string voltage will appear across any two open points when the string is 

disconnected from the system. Additionally, Arcing will occur when the circuit is opened or closed. 

if the charger/rectifier is not capable of supporting the existing loads. This also will occur if the 

battery voltage and the system voltage are not properly matched prior to the opening or closing 

action. For example, if the terminals are opened at the individual cell level while the string is 

connected to a load, lethal voltages may be present across the open circuit that is created by 

removing one side of the connection. Specialized training is required to perform work on live battery 

systems. (Refer to IEEE Std 1657.) 
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4.1.2 Hazardous voltage path to ground and battery isolation from input 

power

 

A path to ground can be created through an uninterruptible power system (UPS) when the rectifier 

is connected to a transformer with a grounded winding. When the battery in a UPS system is not 

isolated from the ac input, a hazardous voltage may exist between the battery terminals and 

ground. Always test before touching. 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. 

 

 

4.1.3 Short-circuit potential

 

Do not make contact between cell/battery interconnections. Battery cells can deliver very high short-

circuit current (sometimes in excess of 1000 A). 

 

 

 

 

 

CAUTION 

Specialized training is required to perform work on live battery systems. 
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4.2 Battery monitoring equipment 

 

It is recommended that all components connected either directly or indirectly to the battery, 

including transformers, resistors, fusing, or positive temperature coefficient devices, be rated for the

full battery voltage (maximum 600 V). The design should prevent high voltage or current at 

the monitor. It is a common manufacturing criterion, but users need to be aware that not all 

battery monitor manufacturers adhere to this criterion, and full system voltage and high current 

potentials can exist in some monitors. Follow the battery monitor manufacturer’s recommendation 

regarding grounding the monitor components. Users need to also be aware that Conductive 

enclosures must always be grounded. 

 

The battery monitor design should be such that a complete catastrophic failure to the monitor 

should not have any effect on the battery system, critical load, or personnel in the immediate area. 

 

The installation and operation manual for the battery monitoring system should be readily available 

to operating personnel. The installation of the monitor must be completed in accordance with the 

manufacturer’s specifications. It is important that all sense leads be installed in a manner to prevent 

chafing and possible shorting. 

 

5. Battery types 

 

These batteries have design objectives specific to their application. Lead-acid and nickel-cadmium 

batteries are from very different technologies, each one possessing unique characteristics. 

 

WARNING 

A short-circuit can result in injury or death. A single cell may produce thousands of 

amperes of short-circuit currents. Do not work alone. 
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5. Benefits and limitations of automated battery monitoring 
 

Stationary battery monitoring systems allow automation of many activities that would otherwise 

have to be performed manually. Automated battery monitoring systems perform many of the 

functions listed in 6.1 on an automatic, unattended basis. Measurements can be taken and recorded 

are automatically made with greater frequency, whereas and with consistent accuracy while the 

battery system remains on line. Out of tolerance conditions can often be captured and alarmed in 

near real time. The parameters are measured and recorded, and the Analysis methods will vary from 

manufacturer to manufacturer. 

 

The advantages of automated systems are their ability to collect, store, report, and analyze data. A 

distinct advantage of the automatic system is its ability to monitor these parameters continuously 

even during an unplanned outage. 

 

The limitations of automated battery monitoring include physical battery maintenance tasks and 

visual inspections. Battery maintenance is essential and must be performed in accordance with well-

documented maintenance practices. 

 

 

5.1 Typical manual battery maintenance 

 

Battery Manual maintenance procedures are defined in other IEEE documents. For example, refer to 

IEEE Std 450, IEEE Std 1188, and IEEE Std 1106. 
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5.2 Typical automated battery monitoring 

 

Measurements are automatically made while the battery system remains on line. The 

parameters are measured and recorded, and the analysis methods vary from manufacturer to 

manufacturer. 

 

An advantage of automated systems is their ability to collect, store, report, and/or analyze data. A 

distinct advantage of the automatic system is its ability to monitor these parameters continuously, 

even during a discharge event, unplanned outage provided that the monitoring system is powered 

from a protected circuit. This information may also allow the user to decrease the frequency of 

manual collection of some parameters of the battery. Reports and results of automatic and manual 

maintenance inspections need to be reviewed and analyzed for possible action. 

 

 

5.3 Measurement parameters, analysis, and battery technology 

differences 

 

5.3.1 Measurement differences 

 

Primarily two basic battery technologies serve stationary applications: lead-acid and nickel-

cadmium. While all of the parameters described in this clause may be measured for each 

technology, the significance of those measurements may vary. Battery monitoring systems are most 

frequently installed with lead-acid batteries, so the information provided for each parameter is 

specific to lead-acid technology. Where applicable, differences for nickel-cadmium technology are 

provided. 
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5.3.2 Parameters 

 

The measurement of any single parameter by itself may not reliably reflect the SOH of a battery. 

 

The following parameters can be monitored periodically at set intervals or continuously by a battery 

monitoring system. These parameters can also be used in conjunction with the battery 

manufacturer’s published data to predict estimated run time the SOH and remaining useful battery 

life. 

 

⎯ Voltage: Cell, groups of cells, partial string, and battery terminal voltages. 

 

⎯ Current: Individual cell, String, float, recharge, and discharge currents are measured and recorded. 

 

 

⎯ AC ripple voltage and current: AC components of the string voltage and current are measured 

and recorded. In multistring installations, each string measurement is made and recorded. 

 

⎯ Temperature: Cell/battery and ambient temperatures are measured and recorded in degrees C or F. 

 

⎯ Interconnection resistance checks: Intercell and battery connections are measured and 

recorded in microohms. 

 

⎯ Internal ohmic measurement checks: Each cell/battery or cell group is measured for ohmic values. 

 

⎯ Specific gravity: Each cell is measured for its specific gravity level. 

 

⎯ Electrolyte levels: Each cell is measured for its electrolyte level. 

 

⎯ Coup de fouet: Initial voltage drop and recovery of the battery under load. 
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5.4 Parameter analysis 

 

Analysis of measurement parameters can include the following actions: 

 

⎯ Discharge run-time analysis: Some monitors may incorporate a run-time prediction during 

discharge. 

 

⎯ Data analysis and reporting: It is important that data is analyzed for trending over time and 

should be compared with baseline values. Some battery monitoring systems are capable of 

automatically collecting, trending, analyzing, and then reporting the results of the data collected. 

All systems should be capable of immediately reporting serious out-of-tolerance conditions. 

 

⎯ Frequency: The measurement intervals are dependent on the individual hardware selected and 

may be programmable. Automated systems do not negate the need for manual maintenance but 

can extend the interval between maintenance visits. 

 

 

6. Measurement parameters 

 

6.1 Float voltage 

 

6.1.1 Description 

 

Float voltage is the voltage applied to a cell/battery intended to maintain it in a fully charged 

condition during normal operation. 
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6.1.2 Purpose of monitoring 

 

To identify and report out-of-range values that can impact performance potential and/or service life. 

 

 

6.1.3 Indications and interpretations 

 

Batteries floated at a lower voltage than the specified voltage range may result in loss of capacity, 

irreversible sulfation, accelerated grid corrosion, and premature end of life. Float voltage limits may 

need to be adjusted as a function of battery management algorithms such as temperature 

compensation and intermittent charging. Limits on float voltages are defined by battery 

manufacturer specifications. 

 

Batteries floated at a higher voltage than the specified voltage range may result in accelerated grid 

corrosion, excessive gassing, increased water loss [dry-out in valve-regulated lead-acid (VRLA) 

batteries], possible thermal runaway, and premature end of life. 

 

Limits on float voltage are defined by battery manufacturer specifications. 

 

 

6.2 Equalizing voltage 

 

6.2.1 Description 

 

Equalizing voltage is a voltage above the normal float level that is temporarily applied to a 

cell/battery and is intended to correct inequalities in voltage, state of charge (SOC), and/or specific 

gravity among battery cells that may develop in service. This correction may be done manually or 

automatically and should be done according to the battery manufacturer’s recommendations. 
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