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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
GUIDELINES FOR THE USE OF MONITOR SYSTEMS  

FOR LEAD-ACID TRACTION BATTERIES 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC TR 61431, which is a Technical Report, has been prepared by IEC technical 
committee 21: Secondary cells and batteries. 

This second edition cancels and replaces the first edition, published in 1995. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) The guidelines have been streamlined in terms of technical content and focussed for 
automatic monitoring systems. 
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The text of this Technical Report is based on the following documents: 

Enquiry draft Report on voting 

21/1044/DTR 21/1053A/RVDTR 

 
Full information on the voting for the approval of this Technical Report can be found in the 
report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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GUIDELINES FOR THE USE OF MONITOR SYSTEMS  
FOR LEAD-ACID TRACTION BATTERIES 

 
 
 

1 Scope 

This document is an informative document relating to aspects of automatic monitor systems 
as utilized in lead-acid traction battery applications. It lists the characteristics and features 
that need to be monitored and evaluated to properly assess the operative status of a traction 
battery. Guidance concerning the accuracy and reliability of the generated information is also 
provided.  

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Desirable characteristics and features 

4.1 General 

This Clause 4 lists relevant characteristics and features, which, if measured or implemented, 
would contribute information towards the assessment of the operational condition of a lead 
acid traction battery. The characteristics are not listed in any order of priority.  

The battery monitor system (BMOS) described in this document is a device solely collecting 
and reporting data and should not be confused with a battery management system (BMS) 
actively controlling the battery. 

4.2 Physical location of the monitoring device 

The device may be installed in one of the following locations:  

a) directly on the battery, 
b) on the charger,  
c) on the vehicle. 

Location a) is the preferred option as it provides continuous and continued monitoring. Option 
b) and c) require additional methods to properly identify which battery is currently being 
monitored. This requires a unique battery ID to be made available for battery recognition. 
Such an ID could be stored for example on an RFID tag, a 2D QR code, NFC device or similar 
information depositories. 

This docum
ent is a preview

 generated by EVS

http://www.iso.org/obp

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Desirable characteristics and features
	4.1 General
	4.2 Physical location of the monitoring device
	4.3 State of charge indication or "fuel gauge"
	4.4 Battery temperature information
	4.5 High battery temperature warning
	4.6 Low temperature warning
	4.7 Electrolyte level indication
	4.8 Electrolyte level maintenance log
	4.9 Uniformity of cell properties in a battery
	4.10 Battery commissioning date
	4.11 Battery configuration

	5 Evaluation and analysis
	5.1 State of charge indication or "fuel gauge"
	5.2 Battery temperature information
	5.3 Water consumption
	5.4 Uniformity of cell properties
	5.5 Electrolyte density
	5.6 Capacity throughput
	5.7 Battery age
	5.8 Battery data sheet
	5.9 Communication interfaces 
	5.10 Ground faults
	5.11 Human factors

	6 Data monitoring – Recommended list of parameters to be monitored
	7 Analysis and evaluation of gathered battery data
	7.1 Data flow
	7.2 Prediction of residual operational life 

	Annex A (informative) Example determination of the residual service life of lead-acid traction batteries 
	A.1 General
	A.2 Lost capacity due to stress factors
	A.2.1 Evaluation of the impact of a deep discharge
	A.2.2 Evaluation of impact of the battery temperature 
	A.2.3 Evaluation of the impact of very high discharge currents
	A.2.4 Evaluation of the impact of the battery being in idle state
	A.2.5 Calculation of the residual capacity
	A.2.6 Residual number of cycles


	Figure 1 – Potential data flow in a monitor system
	Figure A.1 – Example of interrelation between discharge voltages and discharge currents indicating a deep discharge condition
	Table 1 – Residence times and related temperature ranges
	Table 2 – Temperature warning levels
	Table 3 – Units and value resolution of measured characteristics
	Table A.1 – Derating factor due to ageing on standby and idling

