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Title of TC
TC 21 : Secondary cells and batteries
SC 21A : Secondary cells and batteries containing alkaline or other non-acid electrolytes
A Background
TC 21
Date of establishment: 1931
Scope: To prepare product standards for all secondary cells and batteries, irrespective of type or
application. The requirements cover all aspects depending on the battery technology such as:
safety installation principles, performance, battery system aspects, dimensions, labelling. All
electrochemical systems are considered.
A new battery technology and chemistry for Flow batteries is included.
TC 21 supports other technical committees for standardization of application oriented systems using
secondary cells and batteries.
SC 21A
Date of establishment: 1965
Terms of reference: To prepare product standards for all sealed and vented secondary cells and
batteries containing alkaline or other non-acid electrolytes. To support other technical committees
standardizing application oriented systems using secondary cells and batteries.

B Business Environment
B.1 General
- TC21
The key areas of standardization activities relate to the SLI (Starting - Lighting - Ignition) also
named “Starter” Batteries, hybrid/electric vehicle cells, traction batteries, Stationary Batteries of the
Valve Regulated type (VRLA) and flow batteries. In these market segments, customer and technical
innovation driven product renewal continuously entail new standardized dimensions, interfaces, test
methods and definition of requirements. Lead Acid Starter Battery evolution is tied closely to the
technical and commercial needs of the Car industry with weight and cost savings, material recycling
issues, frequent and more severe discharge cycles being the key development drivers. Lead Acid
Stationary Batteries are still the preferred storage system to assure decentralized electric power in
emergencies. Their evolutionary drive is related to the needs of the telecommunication and
uninterruptible power supply industry with both applications having now fully embraced the VRLA
technology and concentrating of cost reduction issues, increased ambient temperature by reduced
air conditioning and increased cycle ability due to increased number of power failures. Their
application for Photovoltaic Energy storage is still growing but strongly tributary from political issues
such as Third World development funds, alternative rural electrification policies and competing
technical solutions. The segment of Motive Power (or traction) Batteries is more stable both in
terms of product design and applications. Their development are to a certain extent prisoners of a
large installed base of material handling vehicles and equipment where size and shape compatibility
does not allow to initiate radical product renewals. This fact is reflected also in Standard work
defining mostly outside dimensions and battery terminals. The market saw also China (PRC) to
become a notable actor in the international trade of Stationary Lead Acid Batteries. Additional
issues to be taken also in consideration are increased regulatory influences concerning the safety
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of batteries as voltage sources and the continued drive to outlaw heavy metals i.e. Lead and
Cadmium, from consumer products.
- SC 21A
Secondary cells and batteries containing alkaline or other non-acid electrolytes occupy a large
portion of the secondary battery market. The continuous development of the nickel metal hydride
and secondary lithium cells and battery markets has been considerable and the products are finding
increased uses. The production and application of lithium ion cells and batteries continues to grow
to meet the ever expanding needs of portable devices in the retail marketplace. Large industrial
nickel-cadmium cells have been on the market for almost a century now. Today we can see that
also large industrial secondary nickel metal hydride and large industrial secondary lithium cells are
entering the market. The wide use of these cells and batteries by OEMs and the general public
requires that safety requirements and recommendations be prepared.

B.2 Market demand
The customers of standards developed by the TC 21 and SC 21A are the manufacturers and users
of batteries, battery operated products, and equipment. The TC and SC are actively promoting the
participation of all, via e.g. the Joint Working Groups and/or liaisons with other organisations. Such
a full cooperative venture has been experimented successfully. The new standard for VRLA
stationary batteries as well as those for safety of batteries were successfully implemented and
accepted by many customers worldwide. As both the manufacturing and user industry is mutating
rapidly, all standardization work has to compete for the respective management attention and
priorities, limited manpower, scarce resources and achieve, next to technical excellence and within
a narrow time window, also a real commercial relevance.

B.3 Trends in technology
- TC21
In Lead Acid Batteries the continued conversion of the designs to Valve Regulated operation is
noticeable whenever the operational benefits make the design also commercially attractive. In
Starter Batteries the introduction of the VRLA based 42V system has been postponed indefinitely.
The capture of the battery side of the hybrid passenger vehicle market by the Lead Acid system is
spotty with major developments in this area going toward alkaline/lithium systems. As alternative to
EVs and Hybrid EVs with reduced CO2 emissions, cars with start/stop or optimized electric net are
on the market with increasing share, which require AGM or optimized flooded automotive batteries.
These designs are dominating the market for automotive batteries in the future. Stationary Lead
Acid Batteries are fully VRLA oriented and their technological development trend is aimed toward
further improvements in volumetric energy density and operational ruggedness, in combination with
continuous price pressure, which seems not always to be compatible. The feedback of the market
concerning the application of the recent standards available for product characterisation and
specification will provide precious information for future development and optimisation. Portable or
General Purpose Lead Acid Batteries, although cost effective and giving good performances, are
under heavy technological pressure from Non-Acid Electrolyte Secondary Systems. Whereas the
IEC Lead Acid Battery Standards are the basis on National Standards in Europe (Cenelec region)
and increasingly in Japan, other economic regions still lag behind in this conversion thus depriving
their users from a larger supplier basis for their batteries.
New battery technology such as Flow battery are started to be implemented in the market and need
therefore an international standardisation regarding performance, performance tests and safety.
System aspect of energy storage with integration of secondary batteries becomes more important
so that standardization should not be carried out for components only but also for system aspect
and integration.
- SC 21A
Safety standards and mechanical test procedures for secondary cells and batteries containing
alkaline and other non-acid electrolytes are being, and will continue to be written and updated to
ensure the compatibility of the products to the market place. Secondary nickel-metal hydride and
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secondary lithium cells and batteries are finding increased users in both traditional and new
markets. They will complement the already well known nickel-cadmium cells by giving the potential
users more flexibility in the design of new equipment. Standardisation of sizes together with
recommendations for the safe operation and handling of these new systems have been taken into
account as a matter of priority. In addition, we will continue to monitor the rapid development of
various new chemistries in the field of lithium ion batteries.

B.4 Market trends
-

HEV / EV: EVs (Electric Vehicles) are no longer facing insurmountable technical challenges to
mass rollout. Technical breakthroughs in recent years have allowed EV makers, energy suppliers
and governmental organizations to move with considerable inputs towards making the electricpowered vehicle a reality. Therefore TC21/SC21A are following the actuality on this matter and
make efforts to have standards up to date whatever the cells to be used : Lithium, NiMh, NiCd,
advanced Lead Acid.

-

in general the renewable energy system will need storage system for increasing the energy
efficiency, and the shift of energy from generation to demand period. TC21/SC21A is working out
a standard Renewable energy storage for on grid application and will observe the development
of the market in order to propose at the good timing the additional necessary standards
requested by the market.

-

energy storage in decentralised grid in combination with reduced reserve power should be
developed significantly including peak shaving capability which is covered by renewable energy
storage standard.

-

IEC WG LVDC: The IEC work on the project for Low Voltage Direct Current Installation would
have significant consequences on the battery business and TC21/SC21A is ready to provide new
standards adapted to the need if the requirements of the existing one are not sufficient.

-

There continues to be growth in portable consumer devices using various types of rechargeable
lithium and nickel systems; with the biggest growth involving devices powered by lithium ion
batteries. Several billion lithium ion cells and batteries are manufactured each year for an ever
increasing range of applications. As consumer’s worldwide demand smaller and more powerful
laptop computers, mobile phones, smart phones, digital music devices, etc. manufacturers strive
to produce batteries that will meet the device power needs.

B.5 Ecological environment
- TC21
Lead Acid Batteries are a superb gift of nature allowing to achieve a low cost, flexible and
theoretically impossible aqueous electrochemical system with a stable voltage higher than the
decomposition voltage of its electrolyte. This system carries however the birthmark of using a heavy
metal (Lead) as its main constituent. In different Economic and Political regions, the local legislation
is under consideration to limit its use and dispersal in the environment during manufacturing and at
the end of its service life. Also other constituents such as sulphuric acid electrolyte mist and the
safe recycling of plastic material are now scrutinized. Such legislative pressures are challenging for
our industry and can be best meet by minimizing after-effects and by making the system technically
indispensable to the public. The contribution by IEC will have to be focused in providing improved
and sufficient customer information e.g. by labelling, data sheets, and instructions.
- SC 21A
Recognition will be given to existing and future legislation for mandatory separate collection and
recycling of spent secondary batteries. In addition effective and economic use of material and
energy during the manufacturing, use and disposal of the product will be encouraged. Standards for
secondary batteries for electric road vehicles are being developed.
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C System approach aspects
The TC21/SC21A Committee has a long tradition of cooperation with other customer Committees.
Many Joint Working Groups have been created in this purpose.
System Committees
(TC21/SC21A as a
supplier of standards)

TC 9

Electrical equipment and systems for railways

TC 18

Electrical installations of ships and of mobile and
fixed offshore units
Power electronic systems and equipment
Luminaires
Safety of household and similar electrical
appliances
Electrical installations and protection against electric
shock
Electric road vehicles and electric industrial trucks
Solar photovoltaic energy systems
Wind turbines
Safety of electronic equipment within the field of
audio/video, information technology and
communication technology
Safety of motor-operated electric tools
Tractors and machinery for agriculture and forestry
Aerospace electrical requirements
Electrically propelled road vehicles
Industrial trucks
Environmental labeling
Terminology
Graphical symbols for use on equipment
Dependability
Measuring equipment for electrical and
electromagnetic quantities
Solar photovoltaic energy systems
Electric energy storage system
Fire hazard testing
Environmental conditions, classification and
methods of test
Plastics
Primary cells and batteries
Fuel cells

TC 22
SC 34D
TC 61
TC 64
TC 69
TC 82
TC 88
TC 108

System Committees
(TC21/SC21A as a
customer of standards)

Other Committees
(horizontal committees
that produce standards
used by TC21/SC21A)
Other Committees
(committees that
produce standards
similar to TC21/SC21A
to be in liaison with for
technical consistency)

TC 116
ISO TC 23
ISO TC20 / SC1
ISO TC22 / SC 21
ISO TC 110
ISO TC 207/SC3
TC 1
SC 3C
TC 56
TC 85
TC 82
TC 120
TC 89
TC 104
ISO TC 61/SC1
TC 35
TC 105

D Objectives and strategies (3 to 5 years)
General Objective: Review the scope, publications and activities of the respective working
groups/maintenance teams within TC21 and SC21A. Identify synergies with the goal of
amalgamating the two Committees under a single integrated structure. Begin the structural
realignment with the goal that future standards development within TC21 will be application oriented
and no longer fixed solely by chemistry or other arbitrary barriers. This will provide customers the
needed information about secondary cells and batteries for the design and integration into systems,
as well as for safe handling and operation.
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TC21 Objectives:
-

Reduce the time to develop TC 21 deliverables and improve the consistency of the content.

-

Update of standards and reports within the scope of TC 21 as shown in the maintenance cycle

-

Have relevant standards for customer committees

-

Develop new standards for Flow batteries

-

Develop new standards at the good time in line answering to the need of the market particularly
in the field of EV, HEV and Renewable Energy and system integration.

TC21 strategy:
-

Use the IT tools in an optimized way in the different Working Groups

-

Follow as closely as possible the Maintenance Cycle decided by the Committee

-

Continue and improve the work with the Customer Committee

SC 21A objectives and strategy:
Future work will include the writing and continued updating including the amalgamation of standards
and reports within the scope of SC 21A as shown in the maintenance cycle. The co-operation with
other Technical Committees will be continued in order to give competent technical input for
standards referring to batteries as sources of energy (e.g. photovoltaic solar energy systems,
luminaires, etc.). As the regulatory landscape around the safe transportation of primary and
secondary lithium cells and batteries continues to change, we will work closely with TC35 and
others to ensure that our standards provide the proper guidance. In addition, as new developments
in technology unfold along with the development of new lithium ion chemistries, we will maintain our
standards accordingly to ensure relevance to the marketplace.

E Action plan
-

To design liaison officer with the different Customer and supplier Committees

-

To continue the revision of battery standards for EV, HEV, photovoltaic applications to stick to
the need of the market

-

To continue the revision of standards for airplane to stick to the need of the regulation evolutions

-

To launch new project standards if requested by the development of new market in the field of
LVDC electrical installations, storage of renewable energy

-

During the next maintenance cycle for our standard on secondary lithium cells we will
incorporate the new developing lithium ion chemistries. Similarly as the standard for safety of
primary and secondary lithium batteries during transport undergoes revision, we will strive to
ensure harmonization with requirements as appropriate in other international transport safety
documents. We will continue the work on secondary large capacity lithium cells and batteries to
develop a standard to meet the urgent needs of the marketplace. In addition, we will maintain the
other documents within our remit as appropriate to keep pace with technological and market
developments.

-

The Officers of TC21 and SC21A will discuss the process and develop a plan for the realignment
of working group activities and the amalgamation of the two Committees.
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F Useful links to IEC web site
TC 21 dashboard gives access to Membership, TC/SC Officers, Scope, Liaisons, WG/MT/PT
structure, Publications issued and Work and Maintenance Programmes
Name or signature of the secretary
Yves Boudou
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