
ISSUE 04/2012

e-tech News & views 
from the IEC

STORAGE & 
COMMUNICATIONS

Keeping power on the move
Storage for portable devices

Electrical Energy Storage
Why storage technologies deserve a place of 

honour in Smart Grids
 

Power on the go - The electric vehicle and its battery

One test, one standard, everywhere
IECEE Affiliate status explained to 

ASEAN member countries

In and around the house
Safety and security

INDUSTRY SPOTLIGHT

CONFORMITY ASSESSMENT

TECHNOLOGY FOCUS

TECHNICAL COMMITTEE AFFAIRS



e-tech I Issue 04/20122

CONTENTSCONTENTS

EDITORIAL
Data or electricity

TECHNOLOGY FOCUS
White Paper on Electrical Energy Storage

Standardization for cloud computing

IEC WORLD
Eliminating technical barriers to trade – 
Electrotechnical products part of 
the WTO TBT meeting discussions

Convergence of views – IEC has key 
role in Southern African countries

IEC FAMILY
High level discussions in Burkina Faso

2012 Young Professionals 
Programme: Looking ahead!

Get involved – Participate: 
IEC-APRC organizes training for 
Asia-Pacific countries

Obituary – Dr Ryoiku Togei: 
A legacy in the world of 
semiconductors
 
IN STORE 
Standards for more environmental-
friendly products

3

4

6

Bring storage out of storage – Why 
storage technologies deserve a place of 
honour in Smart Grids

Power on the go – The electric vehicle 
and its battery

Electronomics: Reinventing electricity

INDUSTRY SPOTLIGHT
Storage for portable devices – 
Keeping power on the move

TECHNICAL COMMITTEES 
AFFAIRS
Secondary batteries powering our future

Primary batteries shall not go flat

CONFORMITY ASSESSMENT
One test, one standard, accepted 
everywhere – IECEE Affiliate status 
explained to ASEAN member countries

Launch of IECEx in the Gulf

Hazards under control – 
IECQ certification for green and 
reliable electronic components

9

10

13

15

17

19

21

22

25

27

28

30

31

33

35

37

Focus of the month:
Storage and 
communication

Several articles in this issue of 
e-tech deal with EES (Electrical 
Energy Storage), the various 
types of EES technologies, their 
features and applications. It also 
looks closely at data storage 
with an article on standardization 
for cloud computing, currently 
a hot topic in information and 
communication technology.

4 The  IEC White Paper on Electrical Energy Storage analyzes the role EES plays in electricity use, details the various types of EES technologies, their 
features and applications, offers an overview of the markets and provides a forecast of the EES market potential by 2030 6 Standardization for cloud 
computing 9 Electrical Energy Storage is becoming increasingly important as alternative energy sources, such as wind and solar, feed into the grid 
10 The breakthrough for EVs will be directly dependent on technical advances for its key component, the battery 15 The number of portable consumer 
electronic devices used for entertainment, communication or computing has grown dramatically, brought in part by significant improvements in bat-
tery technology, an important activity for several IEC Technical Committees 31 Registration for the 2012 Young Professionals’ Programme is open    

3110

4

15

9

6



ISSUE FOCUS

Issue 04/2012 I e-tech 3

Storing electrical energy
The demand for electrical energy storage has grown tremendously in the past 10 or 
15 years: for mobile electronic devices such as cell phones, tablets and computers; for 
transportation, with the development of hybrid and electric vehicles. 

Electrical energy storage systems will be central to the development of Smart Grids and 
microgrids, to provide the most efficient and sustainable electricity services possible. 
EES (Electrical Energy Storage) is a central element of the functioning of the smart grid, 
enabling the management of peak demand, power quality, grid reliability and the integration 
of renewable energy sources such as solar and wind power.

IEC advisory and technical committees are essential to these developments. The IEC MSB
(Market Strategy Board) recently published a White Paper on EES, which identifies 
challenges and outlines available technologies. It includes recommendations on research, 
regulation and standardization. Several IEC TCs prepare International Standards on 
batteries and other types of energy storage.

In the cloud 
Cloud computing has become a hot topic in ICT (information and communication 
technology). Storing and processing data, accessing information and applications in the 
cloud, anytime and anywhere, faster and cheaper than through conventional means has 
proved to be very popular. The IEC, through ISO/IEC JTC (Joint Technical Committee) 1: 
Information technology, has initiated standardization work in the field of cloud 
computing.

 

Editorial
Data or electricity - Storage and communications

This edition of e-tech focuses 
on EES (Electrical Energy 
Storage) and data storage.

Claire Marchand, 
Managing Editor e-tech.

EES facilitates the integration 
of renewable energy sources 

Cloud computing is a hot topic 
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Energy storage to help meet future needs
Balancing out requirements

The IEC MSB (Market Strategy 
Board) has published a White Paper 
on EES (Electrical Energy Storage) 
in which it analyses the role EES 
plays in electricity use, particularly 
in balancing electricity supply and 
demand. Rising environmental 
concerns and the need to cut 
reliance on fossil fuels are driving a 
growing demand for REs (renewable 
energies), some which can be 
unpredictable. EES will help adjust 
the production and distribution 
of electricity from these sources. 
Another market for EES identified 
in this White Paper is its use in 
the future Smart Grid and Smart 
Homes. The White Paper details the 
various types of EES technologies, 
their features, applications and 
standardization. It also offers an 
overview of the markets and provides 
a forecast of EES market potential 
by 2030.

A longstanding need
Electricity is consumed at it is produced. 
There is a need for continuous and 
flexible supply. An imbalance between 
supply and demand leads to instability 
and lower power supply quality. Electricity 
is also often generated some distance 
away from where it is needed and then 
has to be supplied to consumers via 
the grid, with the attendant possibility of 
failure or network congestion. 

Power demand varies with the time of 
the day and season, and prices change 
accordingly. In the summer of 2011, as 
air conditioning units were switched on 
across Texas, causing sharp spikes in 
demand, to avoid blackouts the state grid 
operator had to buy all the electricity it 
could find on the spot market. In some 
cases this meant paying 30 times the 
normal price. 

Emerging requirements 
REs, which will provide a growing share 
of electricity, are often intermittent and 
unreliable. They can provide too much or 
not enough power or generate it when 
it is not needed, so EES can represent 
an interesting solution in balancing 
RE production and distribution.

EES is expected to play an essential role 
in the future Smart Grid. It could control 
power flow and mitigate congestion. It 
could also support the electrification of 
existing equipment for its integration into 
the Smart Grid. EVs (electric vehicles) are 
one example: they could act as a mobile 
distributed energy source and possible 
storage medium for supplying power to 
utilities at peak time. 

The third role envisaged for EES in 
the Smart Grid environment is as an 
energy storage medium for EMS (Energy 
Management Systems) in homes and 
buildings. EMS are designed to involve 

customers and encourage them to 
modify their energy use patterns.

Advantages for all actors 
EES presents many advantages for 
utilities, businesses and consumers and 
RE generators alike. 

Time shifting is one advantage all derive 
benefit from. For utilities it means being 
able to balance supply and demand 
and to cope with peak time or sudden 
surges in demand by storing electricity 
at off-peak times and supplying it at 
peak times. For consumers, time shifting 
implies cost savings, as electricity can be 
used and purchased at off-peak times. 
For RE generators, time shifting means 
the possibility of storing surplus energy in 
EES and using it when necessary.

EES offers another advantage. It can 
provide three kinds of storage for different 
uses: a very short-term one (seconds) 
which ensures power quality, storage of 
medium duration (minutes to a few hours) 
to cope with sudden peaks of demand 
and a longer type (several hours to days) 
that enables all parties to benefit from 
lower generation costs and supply and 
demand to be balanced. 

All of these actors may also profit from 
other specific benefits detailed in the 
White Paper.

Types and features
The White Paper lists the various 
EES systems and gives extensive 
details of their features and different 
characteristics with supporting diagrams 
and figures. 

It separates EES systems into a variety 
of categories: mechanical (e.g. pumped 
hydroelectricity, which represents 99% 
of all available EES, plus compressed 
air and flywheel), electrochemical (e.g. 

Pumped hydropwer makes up a sizeable 
share of EES 
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secondary and flow batteries), 
chemical, electrical and thermal. These 
systems determine in great part the 
different markets in which EES is 
deployed. 

From utilities to consumers
EES is widely used by utilities to reduce 
their costs and regulate supply. Pumped 
hydroelectricity is particularly valuable 
here: excess generation capacity 
available during low demand periods 
is used to pump water into a higher 
reservoir from where electricity can be 
generated during peak time. This time-
shifting method of generating electricity 
ensures it is available when needed to 
meet excess demand and ensure regular 
supply and power quality. However, 
in some countries, physical limitations 
imposed by topography mean that there 
is no further potential for increased use of 
pumped hydroelectricity. 

Utilities also use EES for off-grid systems, 
for instance on islands, where systems 
such as batteries connected to wind or 
solar generation and diesel-powered 
generators can be deployed.

Large consumers, including businesses, 
can also cut their peak time demand, 
purchase off-peak electricity and store it 
in EES – for example, batteries. 

EES will help manage the supply and 
demand of REs whose output is naturally 
unpredictable. This is important for 
utilities, but also for households, which 
can use decentralized storage systems.

Smart Grid, smart homes 
Today’s grids are distributing power in 
one direction only: from power plants 
to end users. The future distribution 
system will be smarter, based around 
bi-directional flows that will also carry 
information. The decentralized installation 
of RE generation sources, such as wind 
and solar power, and their integration into 
the general grid will need managing. 

The Smart house concept is seen as a 
means of using energy more efficiently, 
economically and reliably in residential 
areas. In the smart home, all the devices 
and appliances are connected so that 
they can “talk” to each other.

Future market and recommendations
In addition to a comprehensive 
description of EES technologies and 
of current and future applications and 
opportunities, the White Paper provides 
a projected forecast of the EES market in 
2030, with results based on studies that 
cover almost all applications and others 
that focus on new applications specific 
to EES.

It also offers recommendations in the 
areas of policy (including regulation), 
research & development and 
standardization.This wide-ranging 
and compelling 91-page document 
prepared by the Electrical Energy Storage 
Project Team, part of the MSB Special 
Working Group on technology and 
market watch, with a major contribution 
from the Fraunhofer Institut für Solare 
Energiesysteme, is essential reading 
for the power industry, all decision-
makers and individuals interested in 
understanding future energy challenges 
and some of the measures that must 
be taken to meet them. It can be 
downloaded at: www.iec.ch/whitepaper/
energystorage

TECHNOLOGY FOCUS

Photovoltaic solar farm in France (Siemens press picture) 

Li-ion battery module 
(Photo: Akasol Engineering) 
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Cloud Computing
Building firm foundations for standard development 

Cloud computing and the use of 
data, software and services that are 
kept on the Internet rather than on 
individual devices to provide on-
demand access, represent a huge 
market expected to achieve a 
30% CAGR (compound annual 
growth rate) between 2015 and 2020 
when they will reach USD 270 billion. 

ISO (International Organization for 
Standardization)/IEC JTC (Joint 
Technical Committee) 1: Information 
technology, works on international 
standardization in the field of 
Information Technology. JTC 1 has 
19 SCs (Subcommittees) and created 
JTC 1/SC 38: Distributed application 
platforms and services (DAPS) in 
2010. Fields encompassed include 
Web Services, SOA (Service Oriented 
Architecture) and Cloud Computing. 
Donald R. Deutsch, Chairman 
of JTC 1/SC 38 and Oracle’s Vice-
President, Standards Strategy and 
Architecture, details the work of this 
SC in support of the new technology*.

Cloud computing is a hot topic in ICT 
(information and communications 
technology), and is being closely watched 
by many. Organizations and individuals 
alike are keen to store and process their 
data in the cloud, access applications 
from anywhere and important information 
maintained in the cloud – and do this 
faster and at lower cost than through 
conventional means.
 
Commercial enterprises and public-
sector organizations are eager to gain 
promised efficiency and agility, while 

individuals desire the cloud’s ubiquity and 
flexibility. Of course, everyone wants to 
reduce cost. Organizations, especially 
governments, seeking to benefit quickly 
from cloud computing have recognized 
the need for standards to support the 
adoption of this emerging technology. In 
response, ISO/IEC JTC 1, Information 
technology, SC 38, Distributed 
application platforms and services 
(DAPS), was formed in 2010 to work in 
cloud computing and two of its facilitating 
technologies: Web services and SOA 
(service-oriented architecture). Together 
with other SSOs (standards-setting 
organizations), government laboratories 
and private-sector organizations, SC 38 
is addressing the desire for standards 
supporting the rapid adoption of cloud 
computing.
 
Hot topic 
The subject of much hype and interest, 
cloud computing is being swiftly and 
widely embraced. SC 38 is opening the 
way for the standards needed to support 
this new technology’s rapid adoption.
 
Frequent announcements of new 
technology “breakthroughs” include 
claims that they will change how we do 
things. Some are never embraced by the 
market, and fade away. Others catch on 
and become part of the technological 
infrastructure that supports modern life. 
A few actually do change our day-to-
day lives. Few technological innovations 
have generated as much hype, offered 
so much promise or been as widely and 
rapidly embraced as cloud computing. 
 
But what is cloud computing? It 
represents the convergence of 
technology developed over recent 
years and the result of advances in 
areas such as Web services, SOA, grid 
computing and virtualization. While these 
and other technologies provide valued 

TECHNOLOGY FOCUS

Many consider cloud computing as the future 
in interacting with and storing data 

*  Article first published in ISO Focus+          
    November/December 2011 - Reprinted
    with permission of the Editor 
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ICT capabilities in their own rights by 
facilitating and providing the foundation 
for cloud computing, their use together 
offers even greater promise. 

Multiple benefits
Cloud computing means different things 
to different people. Depending on one’s 
focus, the benefits of cloud computing 
are to: 

• Reduce ICT expenditure by deploying 
 and using resources in a more cost-
 effective way 
• Offer greater speed, computing 
 power, and capacity to individual 
 users through the sharing of 
 resources 
• Make computing more accessible
  to individuals, and to organizations 
 of all sizes 
• Increase security (although some see
 security risks in a cloud environment). 

Techno jargon
A consensus among the many groups 
seeking to characterize cloud computing 
is reflected in the following definition from 
on-going work at the US NIST (National 
Institute of Standards & Technology), 
which has been adopted by SC 38’s 
SGCC (study group on cloud computing): 
“... a model for enabling ubiquitous, 
convenient, on-demand network 
access to a shared pool of configurable 
resources (e.g. networks, servers  
and storage systems), applications  
and services that can be rapidly 
provisioned and released with minimal 
management effort or service provider 
interaction.” 
 
For those not conversant with techno-
jargon – who may be wondering what 
cloud computing means to us – NIST 
specifies characteristics of cloud 
computing implementations and the 
SGCC report describes service models 
and deployment models. 

Implementation characteristics 
While cloud computing has many 
variants, its implementations can be 
characterized in terms of whether and 

how they incorporate multiple capabilities. 
On-demand self-service: computing 
services such as processor and 
storage can be automatically provided 
(provisioned), monitored and managed 
by individual users when needed without 
human intervention or interaction with 
each service’s provider. Broad network 
access: computing services are delivered 
to heterogeneous devices over standard 
networks. 
 
Resource pooling: ICT resources are 
shared across multiple applications and 
users in a non-dedicated manner. Rapid 
elasticity: ICT resources can be expanded 
and reduced quickly and on an as-
needed basis. Capabilities provided may 
appear unlimited to users who can obtain 
any quantity of any ICT resource at any 
time. Measured service: the use of  
ICT resources is tracked for each 
application and user. 

Service models 
Cloud computing is offered at different 
layers in the hardware/software stack that 
makes up a modern ICT environment, 
with different service models for each 
layer: SaaS (Software as a Service): 
applications are delivered as a service 

to end-users, typically through a Web 
browser.
 
PaaS (Platform as a Service): an 
application development and deployment 
platform is delivered as a service to 
developers who use the platform to build, 
deploy and manage applications. 
 
IaaS (Infrastructure as a Service): 
computer servers, storage, networking 
hardware and other key computing 
resources are delivered as a service so 
the consumer can provide the capabilities 
needed to deploy and run arbitrary 
software. 

Standardization opportunities and 
requirements 
What standards are needed to 
support the wide and rapid adoption 
of cloud computing? SC 38 SGCC 
has analysed existing standards and 
on-going standardization efforts, and 
surveyed the interfaces offered 
by current cloud computing providers. 
It has identified commonalities that 
suggest three likely categories of 
future cloud computing standards 
development: interoperability, 
portability and security. 

TECHNOLOGY FOCUS

Interoperability, portability and security are the three areas that SC 38 SGCC has identified for 
standards development in cloud computing 
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Interoperability 
Cloud computing interfaces that could be 
candidates for interoperability standards 
are of two types: self-service interfaces 
offered to cloud users and administrators 
for managing cloud services, and 
functional interfaces provided by, and 
reflecting the level of, cloud services 
offered. 
 
Work is underway to define standards 
for IaaS self-service management 
interfaces. The PaaS management 
interface is concerned with the lifecycle of 
applications and the platform resources 
they depend on, just as IaaS interfaces 
provide metrics for compute, storage 
and network services. PaaS clouds 
typically expose usage metrics for 
platform services. Most important for 
SaaS interoperability are canonical data 
formats. Many SSOs are focusing on 
specifying standard data formats using 
XML (extensible mark-up language) 
that are useful regardless of where the 
application resides. 
 
For IaaS clouds, the functional interface 
depends on the specifics of the hardware 
configuration and is therefore an unlikely 

candidate for standardization. The 
functional interface of a PaaS offering 
is a runtime environment for developing 
and deploying applications. The SaaS 
functional interface is the same as the 
application interface of the software itself. 

Portability 
SC 38 SGCC has identified two types of 
cloud portability standards, workload and 
data. Workload standards can facilitate 
porting and distributing application and 
operating environment packages across 
IaaS and PaaS clouds. ISO/IEC JTC 1 
Distributed Management Task Force’s 
recent approval of the open virtualization 
format is a step in this direction. 
 
Data portability is fundamental to the 
true notion of portability, giving control 
to the owner of that data rather than to 
Web applications that use it or service 
providers that host the applications. 
Standards are needed so that users can 
easily and completely move data from 
one cloud to another, which means not 
just changing the location of where the 
data are processed, but also reliably 
eliminating it from the previous cloud 
provider. 

Security 
The single biggest concern for many 
potential cloud computing users is 
security: ensuring the confidentiality, 
integrity, and availability of information 
and application systems. Some cloud 
computing implementation approaches 
increase the importance and complexity 
of security assurance. The development 
of security standards for cloud computing 
will use the excellent work and 
specialized skills in groups such as 
ISO/IEC JTC 1, Information technology, 
SC 27, IT Security techniques. 

Foundation-building and future 
requirements 
When SGCC completed the work 
specified in its charter, SC 38 established 
a new WG 3 (working group) to pursue 
standardization opportunities identified 
in the SGCC final report. To facilitate 
the development of cloud computing 
standards, the subcommittee proposed 
that WG 3 initially develop standards for 
terminology and reference architecture. 
To identify new work items, SC 38 will 
document cloud computing usage 
scenarios, refine scenarios into detailed 
use cases and evaluate existing and on-
going standards development efforts for 
any gaps. Finally, the subcommittee will 
document those gaps as requirements for 
future standards development initiatives. 
 
SC 38 has charted a course to provide 
a sound foundation for developing future 
cloud computing standards. Also, by 
defining usage scenarios and use cases, 
it will identify requirements for future cloud 
computing standards efforts – whether 
within SC 38, in other forums or in 
cooperative efforts across SSOs. 
 
Donald R. Deutsch is Oracle’s Vice-
President, Standards Strategy and 
Architecture, responsible for coordinating 
participation in technical standards and 
consortia forums across all business units 
and geographic areas. He is also Chair of 
ISO/IEC JTC 1, Information technology, 
subcommittee SC 38, Distributed 
application platforms and services 
(DAPS). 

TECHNOLOGY FOCUS

Cloud computing provides «on-demand network access to a shared pool of configurable 
resources, applications and services» 
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EES (Electrical Energy Storage) is 
becoming increasingly important as 
alternative energy sources, such as 
wind and solar, feed into the grid. 
EES allows for power flow to be 
controlled, reducing generation costs 
and balancing power fluctuation.

The need for balance and control
Today, power generally flows in one 
direction only, from the power station, 
via the transmission and distribution 
grid, to the final consumer. Maintaining 
balance is complex but achievable via 
centralized facilities. Since electricity is 
normally consumed at the same time as 
it is generated it will become increasingly 
difficult to maintain power stability 
and quality as decentralized 
power generation such as roof-top 
photovoltaics, but also large wind farms 
sporadically feed power into the grid. 
Future power systems will not only need 
to accommodate bi-directional power 
flows and an increasing transmission 
of information, they will also have to 
integrate renewable often intermittent 
energy sources while mitigating 
congestion and maintaining voltage in the 
appropriate range. 
 
The Smart Grid is expected to control the 
demand side as well as the generation 
side, so that the overall power system 
can be more efficiently and rationally 
operated. It includes control and 
other technologies as well as IT and 
communications. One technology that is 
today largely underdeveloped and lacks 
sufficient attention is Electrical Energy 
Storage (EES). 

Reducing generation cost, increasing 
reliability 
EES will allow utilities to reduce overal 
generation cost and achieve higher 
efficiency with intermittent renewables 

as well as accommodate decentralized 
generation by storing surplus energy 
for later use. Excess production during 
off-peak hours can be used during peak 
demand; this helps make full use of the 
generation potential and reduces the cost 
of electricity. Energy Storage also allows 
to increase the reliability of the network 
and provides back-up during power 
failures. 
 
In some cases, EES can reduce 
investment in power system infrastructure 
such as transformers, transmission 
lines and distribution lines through load 
levelling in certain areas at times of peak 
demand. EES for this purpose may also 
be used to enhance frequency control 
capability. 

Mitigate congestion, maintain voltage
EES installed in customer-side 
substations can control power flow 
and mitigate congestion, or maintain 
voltage in the appropriate range. It helps 
to smooth out intermittent generation 
such as those by wind and sun and 
modulates excessive power fluctuation 
and undependable power supplies. 

Mobile power sources 
Energy storage can also support the 
electrification of existing equipment 
so as to integrate it into the Smart 
Grid. Electric vehicles (EVs) are a good 
example since they have been deployed 
in several regions, and some argue 
for the potential of EVs as a mobile, 
distributed energy resource to provide a 
load-shifting function in a Smart Grid. EVs 
are expected to be not only a new load 
for electricity but also a possible storage 
medium that could supply power to 
utilities when the electricity price is high.
 
Better planning of local consumption
Storage will facilitate energy management 
in homes and buildings. With intelligent 

consumption management and economic 
incentives consumers can be encouraged 
to shift when they use energy. Users may 
accomplish this by buying energy when 
surplus power is available, often at a 
lower price and storing it for later use. 
 
Finally in micro-grids and decentralized 
generation, storage will allow to optimize 
and plan local consumption. This 
approach is successfully applied in many 
communities in Japan. 

Bringing storage out of storage
Why storage technologies deserve a place of honour in Smart Grids.

TECHNOLOGY FOCUS

EVs could serve as a storage medium 

Energy surplus produced by alternative  
energy sources can be stored for later use 
(Source: a+f GmbH) 
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Better Smart Grids 
Here are some examples in which EES 
will contribute to make Smart Grids 
better: 

• Increased penetration of renewable 
 energy requires more frequency
 control capability in the power
 system. EES can be used to lessen
 the imbalance between power
  consumption and generation allowing 
 network operators to control 
 charging and discharging. 
• EES can reduce investment in
 power system infrastructure such
 as transformers, transmission
 lines and distribution lines through 
 load levelling at times of peak 
 demand. EES for this purpose may
 also be used to enhance frequency  
 control capability. 
• EES can reduce the need for
 costly spinning reserves, reducing

 total generation costs. Storage  
 of electricity generated by  
 low-cost power plants during  
 the night are reinserted into 
 the power grid during
 peak periods. 

Learn more about energy storage: 
download the free white paper
EES technologies are uniquely able to 
overcome some critical characteristics of 
electricity. It is one of the key elements 
in developing a Smart Grid. The IEC 
is actively involved in Electrical Energy 
Storage and has developed a  
White Paper that summarizes 
present and future market needs  
for these technologies, providing 
recommendations to all  
EES stakeholders. 
 
Copies can be downloaded at: 
www.iec.ch/whitepaper/energystorage

Power on the go
The electric vehicle and its battery

Focus by Boston Consulting Group, 
shortened and published with permission 
– full Focus available at: http://www.bcg.
com/documents/file36615.pdf

The breakthrough for EVs (electric 
vehicles) will be directly dependent 
on technical advances for its key 
component, the battery. Today, 
all available automotive battery 
technologies have distinct 
advantages and disadvantages in 
terms of safety, performance, cost 
and other parameters. The specific 
energy of batteries — that is their 
capacity for storing energy per 
kilogram of weight — is still only 1% 
of the specific energy of gasoline. 
This limits the driving range of 
electric vehicles to some 250 to 
300 kilometres between charges. 
Clearly, the quest to develop a more 
sustainable mode of transportation 
continues at high intensity. But 
what technological challenges will 
batteries need to overcome to meet 

fundamental market criteria? How far 
will be far enough? How much will 
their price need to come down?

Current technology 
Lithium-ion batteries comprise a family of 
battery chemistries that employ various 
combinations of anode and cathode 
materials. Each combination has distinct 
advantages and disadvantages in 
terms of safety, performance, cost and 
other parameters. The most prominent 
technologies for automotive applications 
are NCA (lithium-nickel-cobalt-aluminium), 
NMC (lithium-nickel-manganese-cobalt), 
LMO (lithium-manganese spinel), LTO 
(lithium titanate) and LFP (lithium-iron 
phosphate). All automotive battery 
chemistries require elaborate monitoring, 
balancing and cooling systems to control 

TECHNOLOGY FOCUS

Currently power flow is relatively straight-
forward, but this is changing as alternative 
energy sources feed into the grid 

Cutaway showing lithium-ion cells in GM EV 
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the chemical release of energy, prevent 
thermal runaway — a positive-feedback 
loop whereby chemical reactions 
triggered in the cell exacerbate heat 
release, potentially resulting in a fire — 
and ensure a reasonably long life span for 
the cells. 
 
There is increasing interest and activity 
in exploring new technologies that 
might boost the specific energy and 
performance of future batteries. But 
while many universities and research 
laboratories are working intensely on this, 
most of these technologies are unlikely 
to be available for production on a 
significant scale before 2020. 
 
The recent explosion in innovation 
is driven by the need to break some 
fundamental compromises in battery 
technology. On the technical side, 
competing lithium-ion technologies can 
be compared along six dimensions: 
safety; life span (measured in terms 
of both number of charge-and-
discharge cycles and overall battery 
age); performance (peak power at 
low temperatures, state-of-charge 
measurement, and thermal management); 
specific energy (how much energy the 
battery can store per kilogram of weight); 
specific power (how much power the 
battery can store per kilogram of mass); 
and cost, which remains one of the 
major hurdles. Charge time, which does 
not vary substantially among existing 
battery technologies, remains a significant 
performance challenge. 
 
Currently no single technology wins along 
all dimensions. A fairly high-performance 
solution such as NCA presents safety 
challenges, while LFP is safer at the cell 
level but provides a low specific energy. 

Safety 
Safety seems to be one of the most 
important criterion for electric-car batteries. 
The main concern in this area is avoiding 
thermal runway, which can be caused by 
an overcharged battery, too-high discharge 
rates, or a short circuit. Technologies that 
are prone to thermal runaway include NCA, 

NMC and LMO, and they must be used 
in conjunction with system-level safety 
measures that either contain the cells or 
monitor their behaviour. Such measures 
include a robust battery box, a very efficient 
cooling system (to prevent the early stages 
of thermal runaway), and precise state-
of-charge monitoring and cell-discharge 
balancing. 
 
While battery safety is indisputably a valid 
concern, it is useful to put this concern in 
context by recalling the significant safety 
challenges originally associated with the 
ICE (internal combustion engine) and 
with gasoline storage, which were largely 
overcome through improvements in 
design and engineering.

Life span 
There are two ways of measuring battery 
life span: cycle stability and overall age. 
Cycle stability is the number of times 
a battery can be fully charged and 
discharged before being degraded to 
80% of its original capacity at full charge. 
Overall age is the number of years a 
battery can be expected to remain useful. 
Most automotive manufacturers are 
planning for a 10-year battery life span, 
including expected degradation. For 
example, an OEM (original equipment 

manufacturer) whose EV nominally 
requires a 12-kilowatt-hour (kWh) battery 
is likely to specify a 20-kWh battery 
instead, so that after 10 years and 40% 
performance degradation the battery 
will still have sufficient energy capacity 
for normal operation. Of course, this 
approach increases the size, weight and 
cost of the battery. 
 
Another option may be to install a 
smaller battery with a shorter life span 
and plan to replace it every five to seven 
years. This may allow OEMs to upgrade 
batteries as the technology continues to 
advance. Battery-leasing models, such as 
those proposed by Think, a manufacturer 
of small city cars, and Better Place, a 
start-up provider of battery infrastructure, 
also allow for shorter-lived batteries. 
These models decouple the battery’s 
life span from the vehicle’s life span and 
remove up-front battery costs.

Performance 
The expectation that the owner of 
an EV should be able to drive it both 
at hot summer and sub-zero winter 
temperatures, poses substantial 
engineering challenges. It is difficult to 
engineer batteries that function over 
a wide range of temperatures without 
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incurring performance degradations. 
One solution might be for OEMs to rate 
batteries for particular climates and rely 
on heating and insulation to make up for 
climate differences. However, climate-
specific batteries would likely hinder 
mobility across regions and a lower 
performance may be preferable over the 
higher costs and other restrictions this 
would incur. 

Specific energy and specific
 power
The specific energy of batteries — 
their capacity for storing energy per 
kilogram of weight — is still only 1% of 
the specific energy of gasoline. Unless 
there is a major breakthrough, batteries 
will continue to limit the driving range 
of EVs to some 250 to 300 kilometres 
between charges. Battery cells today 
can reach nominal energy densities of 
140 to 170 watt-hours per kilogram (Wh/
kg), compared with 13 000 Wh/kg for 
gasoline. The specific energy of  
the resulting battery pack is typically  
30% to 40% lower, or 80 Wh/kg to  
120 Wh/kg. Even if that energy density 
were to double over the next 10 years, 
the range would hardly exceed  
300 kilometres. 

Specific Power — the amount of power 
that batteries can deliver per kilogram 
of mass – is relatively well addressed 
by current battery technologies. This is 
particular important in hybrid vehicles, 
which discharge a small amount of 
energy quickly. In electric vehicles specific 
power is less important and equals or 
exceeds that of ICEs.

Charging time 
Long charging times present another 
technical challenge and a commercial 
barrier that must be addressed. It takes 
almost 10 hours to charge a 15 kWh 
battery by plugging it into a standard 
120 Volt outlet. Charging by means of a 
240 Volt outlet with increased power (40 
Amps) can take two hours, while charging 
at a commercial three-phase charging 
station can take as little as 20 minutes. 
Battery-swap methods, such as the 
models contemplated by Better Place, 
promise to provide a full charge in less 
than three minutes. But such approaches 
need OEMs to agree to common 
standardization requirements. 
 
Without a major breakthrough in battery 
technologies, fully EVs that can travel 
up to 500 kilometres are unlikely to be 
available for the mass market by 2020. 
Independently of the infrastructure that 
needs to be built both for charging 
or swapping batteries, adoption of 
such vehicles may initially be limited to 
commercial fleets and commuter cars 
that are confined to a certain range. 
Range-extender vehicles, which combine 

an electric power train with an ICE, can 
overcome the range and infrastructure 
limitations, but at an increased cost.

Cost
The cost of the cell represents some 65 %
of the battery pack. Battery costs will 
decline steeply as production volumes 
increase, but some 25 % of those costs 
— primarily linked to raw materials and 
parts — are likely to remain stable. 

Infrastructure 
The cost for the charging infrastructure 
is another major component of EV 
expansion and operating costs. A large 
part of this will need to be financed by 
governments, power companies and 
private contractors. The infrastructure mix 
will depend on access to home charging 
stations, how far and where to people 
drive, and the use of range extenders. 
Increasing electricity demand will also 
require upgrades to the grid, where the 
IEC is directly involved in all key Smart 
Grid initiatives around the world.

The future depends on standards
In the meantime, while engineers work 
on the possibility of increasing power 
and storage capabilities of batteries 
and possibilities for “instant” recharging 
technologies, it remains vitally important 
to continue working in a smart manner 
on standardizing the connectors and 
sizes of the existing batteries and EVs 
so that the future of personal transport 
can continue to progress in a clean and 
efficient manner.
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The Boston Consulting Group
The Boston Consulting Group (BCG) 
is a global management consulting 
firm and the world’s leading advisor 
on business strategy.

BCG’s wealth of knowledge covers 
the world’s major industries and the 
most crucial business issues. 

Founded in 1963, BCG is a private 
company with 67 offices in  
39 countries. For full details see: 
www.bcg.com



by Jesse Berst
 
The first step to profiting from 
Electronomics – which I define as 
the economics of the global shift 
to an Electricity Economy – is to 
understand the revolution that is 
upon us and how it will impact the 
world. 

 
We are reinventing electricity — how 
we make it, how we use it, how we 
deliver it. The first electricity revolution 
transformed our lifestyles. The second 
electricity revolution will likewise catapult 
us to a better standard of living. And, 
equally important, to a better standard of 
working. 

Perhaps the best way to understand the 
impact of this second revolution is to 
examine the first one. 

Life before electricity 1.0
Try to imagine life before Electricity 1.0. It 
was dark, dirty, disconnected and full of 
drudgery and pain. 
 
It was dark without the electric lights that 
make our evenings so enjoyable now. 
For most of the people on the planet, 
nighttime was illuminated only by candles 
or oil lamps. (Richer people sometimes 
had kerosene or gas lamps.) Reading 
at night required huddling by a flame. 
Moving from room to room required slow 
careful steps while shielding the candle 
or lamp.
 
Life was unhygienic without the electric 
water pumps that make indoor plumbing 
easier to accomplish. It was full of 
drudgery without the washing machines 
and dryers and dishwashers we employ 
today. It was disconnected, as well, 
without the telegraph and telephone that 
electricity 1.0 made practical. And full of 

pain too, without the high-speed drills 
that make dentistry more palatable, not 
to mention the laser scalpels and robotic 
arms that are increasingly employed 
today. 
 
Middle-class Americans in the mid-1800s  
— just prior to Electricity 1.0 — lived 
much like middle-class Romans at the 
time of Christ. They used much the same 
technology — candles, lamps, horses. 
Leisure time belonged only to those with 
servants or slaves. 

The day the world changed
And then the world changed, at 3 p.m. 
on 4 September 1882. That’s when 
Thomas Edison flicked a switch in lower 
Manhattan and illuminated 106 lamps 
in the Wall Street offices of J.P. Morgan. 
Morgan saw the light, and had Edison 
install electricity in his new Madison 
Avenue mansion. (And then, after several 
years of funding Edison’s innovation, the 
tycoon snatched the inventor’s company 
away and merged it with another entity 
to form General Electric. Morgan at this 

point controlled three-fourths of the 
nation’s fledgling electricity business. 
Edison, for his part, received a mere 
USD 750 000 for his efforts.) 
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Thomas A. Edison 

Edison’s Pearl Street generator produced  
100 kilowatts and served some 500 customers 
in lower Manhattan, New York City, USA 
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Edison’s invention (pun intended) 
electrified the world. Within two decades, 
it had spread to public buildings around 
the world and into many homes. 
Electricity brought about the greatest 
lifestyle transformation in the history of 
the world. Within a few decades, the 
well-to-do were living in conditions far 
superior to the nobility of old. Within a few 
decades more, that comfortable lifestyle 
had spread to the middle class.

Greatest servant of man
When a monumental building was 
constructed for a 1904 St. Louis world’s 
fair, the builders inscribed it with a paean 
to mankind’s two greatest inventions — 
fire and electricity. The inscription reads, 
in part: “Electricity - carrier of light and 
power - devourer of time and space - 
bearer of human speech over land and 
sea - greatest servant of man...”

It is almost impossible to overstate how 
electricity revolutionized and transformed 

our lives. In the years after the launch 
of Electricity 1.0, we continued to 
invent new ways to harness electricity 
to make life more comfortable. In quick 
succession, we saw electric lights, 
electric motors, irons and toasters. 
Not long after we got fans and electric 
cooktops and radios. 

Technology is not sufficient 
But Electricity 1.0 wasn’t just about 
technology. It was also about policy and 
business models. Edison and many other 
brilliant engineers created the technology 
to make electric power practical and 
affordable. But it was people such as 
George Westinghouse and Samuel Insull 
who figured out how to get it paid for. 
 
And what a challenge that was. In 
essence, America needed to run a wire to 
almost every building in the country. And 
it needed to build enough power plants 
to power almost every citizen. It was 
an enormous challenge, one that was 

made possible only by the “invention” of 
regulated monopolies. 
 
This business model was an ideal 
innovation for its time. We wanted electric 
power utilities to build more and more. To 
give them incentive, we created regulated 
monopolies with regulated returns. We 
guaranteed investors that if they put their 
money towards this massive build out, 
they would be guaranteed a certain rate 
of return. 

A success formula that still operates 
The original success formula was:

    Better energy technology + Better     
    energy policy = Better standard  
    of living 

That formula can work its magic again. 
Combining updated technology with 
updated policy can raise us to another 
level of convenience and connectedness 
and comfort. And not just to better 
living, to better working as well. Because 
Electricity 2.0 is directly tied to commerce 
and global competitiveness. Cities that fail 
to move to Electricity 2.0 will fail to remain 
competitive. 
 
But the formula won’t work if we try to 
add new technology to old policy. 
 
The “traditional” business model was a 
brilliant mechanism... but it won’t work in 
our modern age. Today, we don’t want 
electric power utilities to build more and 
more. We want them to construct less 
and less. We want them to squeeze as 
much as possible out of existing assets. 
We want them to focus less on increasing 
supply and more on reducing demand 
through techniques such as energy 
efficiency and demand response. 
 
The challenge today, then, is to begin 
innovating energy policy the way we’ve 
been innovating energy technology. 
 
The original article appeared in: 
SmartGridNews.com
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Inscription on the Union Station building in Washington DC, USA (Photo Jyoti Srivastava) 

SmartGridNews.com
SmartGridNews.com is the sector’s 
oldest, largest and highest-ranked 
site. Visit for up-to-the-minute 
analysis of smart grid trends, smart 

grid technology and smart grid 
companies. Sign up for the free email 
newsletter or follow SGN on Twitter.



INDUSTRY SPOTLIGHT

The number of portable consumer 
electronic devices used for 
entertainment, communication or 
computing has grown dramatically 
in recent decades. This growth 
has been made possible thanks 
to technological advances in the 
production of more powerful, energy-
efficient and cheaper electronic 
components and devices. Another 
major driver has been significant 
improvement in battery technology 
itself, an important activity for several 
IEC TCs (Technical Committees).

Music anytime, anywhere 
The first widely popular electronic 
consumer product which didn’t need to 
be plugged in was the transistor radio, 
which appeared in the mid-1950s. 
Although comparatively costly initially, 
its price subsequently dropped sharply, 
ensuring its rapid global adoption. One  
of the most significant factors in the 
radio’s success was undoubtedly its 
ability to operate outdoors or whilst on 
the move, because of its use of small 
batteries.
 
This made it very popular with young 
people everywhere and also in developing 
countries where access to power from 
the grid could be unpredictable. The 
radio’s portability was due to its use of 
transistors, which drew much less power 
than tubes and valves used in other 
radios at the time, making it possible to 
operate on batteries. Audio quality on 
small transistor radios was at best patchy. 
A new device that appeared in the early 
1980s, the portable cassette player, 
was to change this. Greatly improved 
audio was delivered through lightweight 
headphones, making it a global success. 
Its operation was entirely reliant on small 
batteries. Successors to the portable 
cassette player now play digital audio 

and relay video content and are also 
dependent on batteries. 

Walk and talk
The first portable devices that could 
be used to communicate from some 
distance while on the move were two-
way radio transceivers. They were initially 
designed for the military during the 
Second World War and known, naturally, 
as “walkie-talkies”. References to mobile 
telephony technology could be found 
occasionally in some science-fiction 
films before the first mobile phone was 
marketed in 1983 for a mere USD 4 000. 
It weighed a kilo and took some 10 hours 
to charge sufficiently to enable users to 
talk for 30 minutes. Today, mobile phones 
are ubiquitous, the fastest selling device 
ever, with global connections expected to 
reach 6 billion in mid-2012. Penetration 
rates of 130% in Europe and in excess 
of 50% in Africa allow billions of people 
to be connected without fixed lines as 
well as to access the Internet, data and 
multimedia content and, for the most 
advanced phones, other functions.

Computing on the move
In the late 1980s, portable computing 
was just emerging in the form of fairly 
heavy machines that cost thousands of 
dollars. Generally they had poor displays 
and a very short battery life. However, 
following the assumptions of the so-
called “Moore’s Law” which infers a 
doubling in semiconductors’ performance 
every 18-24 months, the specifications
of portable computers improved 
dramatically. The sale of what have come 
to be known as notebooks or laptops 
outstripped that of desktop machines 
in late 2008, thanks to falling prices, 
improved performance, the incorporation 
of sharper and less power-hungry 
graphic displays, and longer battery life. 
The arrival of so-called post-PC tablets 
in 2010 gave a new impetus to the 

portable computing market with sales 
of such devices expected to surge by 
98% in 2012 to reach 119 million units, 
according to an April 2012 report by 
market research firm Gartner Inc.

Shared connection
With the availability of digital content, the 
features offered by these devices tend 
to converge: so-called smart phones 
can not only make calls, but also play 
audio and video content as well as 
accessing the Internet; the same applies 
to notebooks or tablets. 
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Regency TR-1, the world’s first commercially 
produced transistor radio (1954) 

“Smartphone” of the latest generation 
(Photo: HTC) 
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Countless other mobile electronic devices, 
such as portable navigation systems, 
gaming devices and digital cameras 
also rely on batteries for their operation. 
This is true too for industrial or home 
equipment such as cordless power tools 
or gardening appliances. With operation or 
talk time being a major selling argument, 
battery performance is very important. 
IEC TC 21: Secondary cells and batteries, 
and TC 35: Primary cells and batteries, 
prepare standards for all batteries. Primary 
batteries are non-rechargeable and must 
be disposed of once used; secondary 
batteries are rechargeable.

It’s all about chemistry… 
Since batteries are assemblies of 
electrochemical cells that convert stored 
chemical energy into electrical energy, 
their composition is of prime importance. 
It determines their performance, characte- 
ristics, applications and costs. Batteries used 
in portable devices are of the dry cell type. 
 
Primary batteries are still the main source 
of energy in many portable devices – such 
as small transistor radios, or watches that 
draw relatively little current – in which they 
don’t need replacing too often. They can 
generally be stored for a long time and 
have a low self-discharge rate.
 
Secondary batteries are needed in 
equipment that requires a lot of power: 

in power tools or connected devices with 
sharp displays, such as mobile phones, 
notebooks or tablets. They have lower 
power density and are more expensive  
than primary batteries, but are cheaper 
to use in the long run as they can be 
recharged.

TC work 
International Standards for primary cells 
and batteries, in particular as regards 
“specifications, dimensions, performance 
and guidance on safety matters”, are 
prepared by IEC TC 35, created in 1950. 
 
Batteries are designated by a capital 
letter, with the letters R, F and S defining 
round, flat (layer built) and square cells, 
respectively. For certain types of cells, 
these letters are preceded by an additional 
letter which indicates their electrochemical 
system. Letters are followed by a number 
that gives the nominal cell dimensions and 
maximum battery dimensions. 
 
TC 21 was established in 1931 “to prepare 
product standards for all secondary cells 
and batteries”. Its SC (Subcommittee) 21A 
was set up in 1965 “to prepare product 
standards for all sealed and vented 
secondary cells and batteries containing 
alkaline or other non-acid electrolytes”. 
 
The dimension and designation of 
many types of primary batteries set by 

TC 35 has been adopted for a number of 
secondary battery types too. For instance 
so-called penlight or AA disposable 
or rechargeable batteries have
IEC designations such as R6, LR6, 
HR6 or KR6 or others, depending on their 
electrochemical composition. However, 
many batteries for portable devices do not 
have standardized dimensions and are 
often built into the devices. 
 
Both TCs work on standards based on 
the characteristics, test requirements and 
safety of the different kinds of battery.

Market prospects 
The portable power sector will continue to 
expand at a healthy rate over the next few 
years, according to a June 2011 report 
by Pike Research, a market research and 
consulting firm on global clean technology. 
Global revenues are expected to grow 
from USD 20,3 billion in 2010 to USD 30,5 
billion by 2015, a CAGR (compound annual 
growth rate) of 8,5% that will outpace that 
of the stationary and automotive battery 
sectors. The portable power segment will 
make up 55% of the global battery market, 
while the other two types account for the 
balance. 
 
Most of this growth will come from the 
secondary battery market as TC 35 itself 
notes that “the primary battery industry is 
currently marked by relatively flat growth” 
as it “must increasingly compete with 
other power solutions, particularly portable 
secondary batteries”.

No Moore’s Law for batteries…
The spectacular growth of the mobile 
consumer electronic market will continue 
to be the main driver of the demand for 
more portable power. However, if Moore’s 
Law concerns semiconductors, it has 
been noted for years that it doesn’t apply 
to the performance of batteries which, 
while greatly improved in recent years, is 
still playing catch up in meeting the needs 
of ever more advanced portable devices. 
The solution will have to rely on even 
more efficient electronics and significant 
improvements in the performance of 
batteries.

INDUSTRY SPOTLIGHT

Tablet computer (Photo: Samsung) 



TECHNICAL COMMITTEE AFFAIRS

Instant access to electricity 
anywhere, at any time, is becoming 
more and more important. In many 
conditions and locations, only 
batteries can provide this access. 
Secondary batteries, which can 
be recharged, offer the greatest 
flexibility for many applications, 
whether mobile or stationary. 
They make up the fastest growing 
segment of the battery market and 
are evolving with the introduction of 
new materials. This expansion is well 
supported by the work of  
IEC TC (Technical Committee) 21: 
Secondary cells and batteries

Not new, but still current 
Secondary batteries make up the lion’s 
share (over 80%) of the global battery 
market and are expected to represent 
a value of some USD 61 billion in 2015. 
Being rechargeable, they are irreplaceable 
for many applications, whether these are 
mobile or stationary.

The best known and oldest type of 
secondary battery is of the lead-acid 
type, which dates back to the 1860s. 
It is made up of lead and lead dioxide 
plates submerged in an electrolyte 
solution containing sulphuric acid. It is still 
widespread and represents about a third 
of the secondary battery market.

Irreplaceable for mobile and 
stationary use 
Lead acid batteries are mainly used in 
the automotive industry, where they are 
known as SLI (starting, lighting, ignition) 
batteries and represent about 20% of the 
total revenue of the battery sector. Other 
uses include deep-cycle batteries for 
traction such as forklifts, material handling 
and cleaning machines as well as for 
wheeled mobility applications including 
golf carts and wheelchairs, and stationary 

use for EES (Electric Energy Storage) 
for renewable energies, power backup 
and to provide off-grid electric power in 
emergencies.

Lead acid batteries hold a solid position 
in the automotive and stationary domains 
where they are unlikely to be replaced at 
any time in the near future as they are a 
well-tried and low-cost option. Overall, 
lead acid batteries make up a third of the 
total battery market

Modern chemistries
More recent electrochemical systems are 
also used in the production of secondary 
batteries, in particular of the dry-cell 
type. The most common are NiCd (nickel 
cadmium), NiMH (nickel metal hydride), 
Li-ion (lithium ion) and Li-ion polymer.

Nickel-based batteries, available in small 
form shapes, are used in applications 
such as power tools, electric toys, 
portable electronic devices and hybrid 
electric vehicles. These batteries make up 
around 5% of the battery market.

The most widespread recent rechar- 
geable batteries are of the Li-ion sort, 
pulled by growing sales of EVs (electric 
vehicles) and e-bikes of various kinds and 
the global rapid expansion of personal 
mobile entertainment, communication 
and computing devices, such as mobile 
phones, digital cameras, personal 
entertainment and portable computers.

Li-ion is the battery of choice for 
electronic consumer products. Its share 
of the market is comparable to that of 
lead acid batteries but is growing faster.

Safety represents an important area  
of work for TC 21. The attention of  
TC 21 is mainly focused on safety risks 
due to electrochemical elements and 
electricity from high voltage and current, 
which can have potentially hazardous 
consequences.

Comprehensive TC work across 
many domains 
IEC TC 21 was established in 1931 
“to prepare product standards for all 
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secondary cells and batteries, irrespective 
of type, chemistry  or application. The 
requirements cover all aspects: safety 
installation principles, performance, 
dimensions, labelling. All electrochemical 
systems are considered.”

Its SC (Subcommittee) 21A was 
established in 1965 “to prepare product 
standards for all sealed and vented 
secondary cells and batteries containing 
alkaline or other non-acid electrolytes.” 

The remit of both TC 21 and SC 21A 
includes “supporting other technical 
committees standardizing application-
oriented systems using secondary cells 
and batteries.” As such they maintain 
liaisons with many IEC TCs.

TC 21 has prepared numerous standards 
covering requirements and tests for 
SLI, RES (renewable energy storage), 
aircraft, stationary and traction lead-acid 
batteries for road vehicles, locomotives, 
industrial trucks and mechanical handling 
equipment.
 
With the development of EVs and the 
adoption of hybrid and plug-in hybrid 
Li-ion batteries, which are seen as one of 
the most promising types of secondary 
batteries, the TC’s work naturally extends 
to standards for performance, reliability, 
abuse testing and dimensions for such 
batteries.

 In the transportation domain, TC 21 has 
also prepared International Standards 
for aircraft batteries, which must meet 
specific and rigorous requirements in 
terms of their design, construction and 
performance. 
 
With the expansion of the renewable 
energy sector, the need to store energy 
for balancing power generation and 
distribution during peak periods has led 
to additional demand for batteries.  
TC 21 prepares standards for secondary 
cells and batteries for renewable energy 
storage (wind, photovoltaic, etc.) covering 
“In” and “Off” grid applications.

In addition, the TC has announced that 
it will “continue to monitor the rapid 
development of various new chemistries 
in the field of Li-ion batteries.”

System approach
TC 21 and SC 21A work closely with  
TC 35: Primary cells and batteries, 
as some standards apply across their 
respective areas of work.

Since secondary batteries are used in a 
number of sectors such as air, road, rail 
and sea transport, electronics systems, 
renewable energy and electrical energy 
storage, TC 21 and SC 21A maintain 
liaisons with many other IEC TCs.  
They include TC 9: Electrical
equipment and systems for railways; 

TC 18; Electrical installations of ships 
and of mobile and fixed offshore units; 
TC 22: Power electronic systems and 
equipment; TC 69: Electric road vehicles 
and electric industrial trucks; TC 82: Solar 
photovoltaic energy systems; TC 88: Wind  
turbines; TC 108: Safety of electronic 
equipment within the field of audio/
video, information technology and 
communication technology; TC 116: Safety 
of motor-operated electric tools.The 
TC also maintains liaisons with other 
organizations, such as ISO (Organization 
for Standardization) especially for electro-
mobility applications.

Market trends and objectives
The expansion of the transport sector, 
in particular in terms of EVs, e-bikes, 
mobility scooters and buses and of 
Electrical Energy Storage needs for the 
renewable energy sector, smart grid 
applications and the rapid growth of 
the portable devices market point to 
the continued healthy development of 
the secondary battery sector, which is 
expected to grow by 68% between 2009 
and 2015. 

To sustain that growth, IEC TC 21 / SC 21A 
will support the work of other IEC TCs 
and ensure that equipment manufacturers 
using secondary batteries can rely on 
safe and dependable products, and will 
continue to prepare new and update 
existing standards in a burgeoning sector.

TECHNICAL COMMITTEE AFFAIRS

Secondary batteries used in mobile devices (laptop, mobile phone and digital camera) 

Lead-acid car battery 



Stored electrical energy is 
essential for providing access to 
power whenever and wherever 
it’s needed, as well as for helping 
balance supply and demand or 
when power from the grid is not 
available. Batteries help meet this 
need in countless applications and 
situations. Secondary batteries can 
be recharged when required, whilst 
primary batteries can only be used 
once and have to be disposed of 
when they are discharged. Despite 
this, they are still essential for certain 
applications. International Standards 
for these devices are prepared by  
IEC TC (Technical Committee) 35: 
Primary cells and batteries.

Very significant but flat market…
The primary battery industry is significant, 
but “marked by relatively flat growth” 
according to TC 35. It made up 23,6% 
of the global battery market in 2009, 
although its share is forecast to drop to 
17,4% by 2015. This does not reflect 
actual decline, but a growth of 14,9% 
in a market that is expected to expand 
by more than 64% over the period, 
according to business research and 
consulting firm Frost & Sullivan. 
 
Primary batteries continue to fill significant 
needs and are still irreplaceable in devices 
that require a small current for a long 
time, such as wristwatches, remote 
controls, electric keys, smoke detectors 
and pacemakers for heart patients. They 
are also important when charging is 
impractical or impossible, for instance 
in military combat missions or rescue 
operations.

Primary advantages
Most primary batteries are of the dry cell 
type. They generally have a lower self-
discharge rate and higher energy density 

than their rechargeable counterparts: 
a lithium battery made for film cameras 
and military equipment holds more than 
three times the energy of lithium-ion. 
Even household alkaline batteries provide 
50% more energy than lithium-ion. 
Most primary batteries are inexpensive, 
readily available and are also generally 
environmentally-friendly. They are 
useful in equipment that is only needed 
in emergencies and must then work 
immediately even if it has been stored for 
an extended period. The need for primary 
batteries will not disappear so work 
by IEC TC 35 to improve the devices’ 
performance remains very important.

TC work supports industry
TC 35 was established in 1950. Its remit 
is “to prepare international standards for 
primary cells and batteries, particularly 
those relating to specifications, 
dimensions, performance and guidance 
on safety matters.” 
 
Within this scope, TC 35 published 
the five-part 60086 series that covers 

physical and electrical specifications, 
performance tests and dimensions 
of primary batteries, as well as watch 
batteries, the safety of lithium batteries 
and the safety of batteries with an 
aqueous electrolyte. 
 
These standards are essential for the 
battery sector and for manufacturers 
of battery-operated products and 
equipment. In order to fit such products, 
the dimensions of batteries, as well as 
their electrical specifications, have to be 
standardized. Standards also ensure that 
the batteries operate safely and reliably. 
 
It should be noted that standards 
concerning the dimensions of many 
primary batteries apply to secondary 
batteries as well. For instance, the  
IEC R6 or R03 size batteries, which 
are also known as AA, AAA, penlight 
or micro, are available in the form of 
secondary batteries too. 
 
The other main work of TC 35 concerns 
IEC 62281: Safety of primary and 
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Primary batteries shall not go flat
Category proves irreplaceable

TECHNICAL COMMITTEE AFFAIRS

Warn from dangers in homes - fire alarm 
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secondary lithium cells and batteries during 
transport, developed with SC (Subcommit- 
tee) 21A: Secondary cells and batteries 
containing alkaline or other non-acid electro- 
lytes, within JMT (Joint Maintenance Team) 18.

Technology and market trends impact
TC 35 notes that “the device market 
continues to require improved 
performance from portable power 
sources in increasingly smaller physical 

envelopes”. It adds: “the increasing 
and dominant application shares of the 
R6 and R03 batteries are continuing 
evidence of this trend”. The TC also  
notes that “market trends for primary 
batteries often follow trends in devices”. 

With the dramatic expansion of mobile 
entertainment, home and industrial 
equipment observed in recent decades, 
the secondary battery market is 
absorbing the lion’s share of growth in 
the battery market, as most of these 
devices and appliances use rechargeable 
batteries.

Challenges and opportunities
Observing the technology and market 
trends, TC 35 aims to address the 
following challenges: 

• The alignment of standards with 
 transport regulations both of new 
 and spent battery types 
• The alignment of standards with  
 sustainability initiatives worldwide 
• The use of a proper methodology 
 to develop information concerning 
 the respective life cycles of primary 
 and secondary batteries. 

It also sees opportunities for primary 
batteries for essential safety applications, 
long shelf life applications and low/high 
temperature applications.

Keeping up the good work 
Although trends indicate relatively flat 
growth for primary batteries in coming 
years, the sector is likely to remain 
important for the foreseeable future. 
TC 35 showed its intention of playing 
a significant role in an overall dynamic 
global battery market when it not only 
listed the challenges it intended to 
address, but also stated its plans to 
“review significant global developments 
related to portable batteries, both primary 
and secondary chemistries (…) and to 
pay close attention to environmental/
sustainability developments.”

... save lives when used in medical devices (Ingenio pacemaker - Photo: Boston Scientific 
Corporation) 

Primary batteries come in all shapes and sizes... 

TECHNICAL COMMITTEE AFFAIRS
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In an effort to establish a single market 
and production base with an aim 
to facilitate the free flow of goods, 
services and investment, ASEAN 
(Association of Southeast Asian 
Nations) member countries are moving 
towards establishing the AEC (ASEAN 
Economic Community). The goal is to 
allow capital to flow more freely and 
to stimulate more equitable economic 
development, while reducing poverty 
and socio-economic disparities. 

Elimination of technical barriers to 
trade
ACCSQ (ASEAN Consultative Committee 
on Standards and Quality), has been 
playing a major role in implementing 
measures that will greatly contribute to 
the establishment of the AEC. It is actively 
pursuing the reduction and possibly 
elimination of technical barriers to trade 
through the harmonization of standards 
(based on international standards) and 
technical regulations within the region. The 
development of MRAs (Mutual Recognition 
Agreements) should also help facilitate the 
free movement of goods within the region 
and achieve the end goal of ‘One standard, 
one test, accepted everywhere’.

Harmonization is underway
The 10 ASEAN member states –  
Brunei Darussalam, Cambodia, Indonesia, 
Lao PDR, Malaysia, Myanmar,  
Philippines, Singapore, Thailand and 
Vietnam – have already accomplished  
the harmonization of standards for  
20 priority products. In addition,  
97 safety and 10 EMC standards have 
been identified and their harmonization, 
mostly based on IEC International 
Standards, has been completed. In future, 
priority for harmonization will be given 
to those standards used in technical 
regulations in member states. In that 
respect, member states have agreed to 

work towards the implementation of the 
ASEAN harmonized regulatory regime for 
electrical and electronic equipment.
 
In parallel, the work on MRAs has been 
accelerated. An MRA for electrical and 
electronic equipment was signed in 2002. 
To date, all 10 member states have notified 
their participation through acceptance of 
test reports and/or product certification. 

IECEE a key player
Because conformity assessment is 
regarded as a key factor to facilitate free 
trade and economic development, the IEC, 
through IECEE, its System of Conformity 
Assessment Schemes for Electrotechnical 
Equipment and Components, has 
repeatedly been invited to participate  
in ASEAN ACCSQ meetings. On 
12-13 March 2012, IECEE Executive 
Secretary Pierre de Ruvo attended the  
38th ACCSQ meeting in Bandar Seri 
Begawan, Brunei Darussalam. Also present 
was IEC-APRC (IEC Asia-Pacific Regional 
Centre) Regional Director Dennis Chew.
 
The meeting was officially opened by 
the Honourable Awang Haji Suhaimi 
bin Haji Gafar, the Permanent Secretary 
(Professional and Technical) at the Brunei 
Ministry of Development. In his keynote 
speech, Awang Haji Suhaimi highlighted 
the importance of conformity assessment, 
explaining that it is often the duplicative 

testing procedures arising from different 
systems of conformity assessment in 
various countries that have become serious 
obstacles to trade. He expressed great 
satisfaction for the ongoing harmonization 
of standards and MRAs in the region that 
ultimately lead to ‘One standard, one test, 
accepted everywhere’.

Taking developing countries onboard 
In his presentation, Pierre de Ruvo focused 
first on the IEC Affiliate Country Programme 
for developing countries, stating what the 
advantages are for participating countries. 
He then went on to present the three  
IEC Conformity Assessment Systems and 
spent time presenting the IECEE System 
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One test, one standard, everywhere
IECEE Affiliate status explained to ASEAN member countries

Group photo of the speakers 

The Honourable Haji Suhaimi bin Haji Gafar, 
Permanent Secretary, Ministry of Develop-
ment, Brunei Darussalam, officially opened the 
meeting 



and the benefits of using the IECEE Schemes 
and Services. 
 
Having set these bases, de Ruvo devoted 
the rest of his presentation to the new 
IECEE Affiliate status, launched earlier this 

year, which grants IEC Affiliate Countries 
observer status in the IECEE System, 
offers them a form of participation in 
conformity assessment activities 
without the financial burden of actual 
membership and allows them to make 

full use of the IECEE 100% electronic 
environment. 

This is particularly important for  
ASEAN members since four out of 
10 countries are IEC Affiliates: Brunei 
Darussalam, Cambodia, Lao PDR and 
Myanmar. The IECEE Affiliate status can be 
the basis on which they build the necessary 
conformity assessment structures to ensure 
that all imported electrical and electronic 
goods comply with IEC International 
Standards in terms of safety and efficiency.

Exciting challenges ahead
In his conclusion, de Ruvo said:  
“We are at the forefront of new and 
exciting challenges in conformity 
assessment and the IECEE System aims 
to be a player that can be trusted.”
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Successful beyond expectations
Dubai 2012 Conference marks launch of IECEx in the Gulf

The 2012 ‘IECEX International 
Conference: Equipment and Services 
in Explosive Atmospheres’ was 
held in Dubai, UAE (United Arab 
Emirates) on 20-21 March, marking 
the launch of the IECEx in the Gulf. 
The conference was organized 
by ESMA (Emirates Authority for 
Standardization and Metrology) 
in collaboration with IECEx and 
UNECE (United Nations Economic 
Commission for Europe).

This original article was published 
in Hazardous Area International, 
a media sponsor of the Dubai 
conference.

Unify practices and standardization in 
the UAE Ex sector
In a keynote speech, Mohammed 
Saleh Badri, Director General of ESMA, 
revealed that a pan-UAE committee will 
be established, over the next few months, 

to unify practices and standardization of 
equipment and services in the explosive 
atmospheres sector. The committee  
will propose the adoption of  
IEC International Standards for  
equipment in explosive atmospheres, with 
2014 set as the introduction date across 

the United Arab Emirates for ESMA to 
start issuing IECEx certificates. IEC and 
IECEx, the IEC System for Certification to 
Standards Relating to Equipment for Use 
in Explosive Atmospheres, have been 
endorsed by the UN (United Nations) 
through UNECE.

Establish a culture of safety and 
performance
“The next step is to promote awareness 
about the role and importance of 
standardization bodies across the oil 
and gas sector, including companies 
such as ADNOC (Abu Dhabi National 
Oil Company), ENOC (Emirates National 
oil Company) and Emarat, to ensure 
compliance with international standards 
and protect facilities from hazards and 
prevent accidents and disasters,” Badri 
said.
 
“Good and proper products, safe work 
environments and qualified staff are the 
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Participants in the 38th ACCSQ meeting 

Mohammed Saleh Badri, Director General of 
ESMA 
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key themes that must be given a top 
priority,” he noted.
 
Badri said the conference was in line 
with UAE Government guidelines and 
UAE Vision 2021, which aims to make 
the Emirates a leading global presence 
by 2021, as well as implementing 
the government’s strategy to ensure 
maximum security and safety for all 
members of the public.

‘’Our aim is to achieve our government’s 
strategic objective of providing safety 
and a healthy environment, and fully 
protecting customers by ensuring the 
compliance of services and products with 
international quality and Ex standards”, 
he added.
 
Badri said that the sector needed 
to establish a culture of safety and 
performance in the high hazard sector, 
encouraging the exchange of information 
and expertise, raising the efficiency 
and safety of products, as well as 
learning best practices from conformity 
assessment systems.

About the conference
The conference discussed a host of 
topics and issues pertaining to the 
Ex field, such as plant design, principles 
and practical applications of area 
classification, installation and repair,  
and compliance and implementation of 
IEC International Standards. Other papers 
covered inspection, repair and overhaul 
of Ex equipment and systems, personnel 
competence, as well as requirements 
and regulations within the GCC (Gulf 
Cooperation Council).
 
The two-day event offered a unique 
opportunity for companies and individuals 
in the region not only to get better 
acquainted with IECEx and international 
best practice, but also to network with 
the community of Ex experts present at 
the conference.
 
The conference brought together  
200 experts from 28 Arab, European, 
Asian and African countries, including 

Saudi Arabia, Kuwait, Britain, Germany, 
Russia, Australia, the USA, France, 
Japan, India, Pakistan, Cameroon, 
Canada and Nigeria, in addition to the 
UAE. 

Implementing IECEx in the UAE 
In an interview with Hazardous Area 
International after his speech, Badri 
expanded on his plans for IECEx within 
the UAE and the Gulf.
 
“Many of our important stakeholders are 
present at the conference, and the next 
step will be a further round of meetings, 
and then to gather the key stakeholders 
in the next six months to form a 
committee and establish a system that is 
acceptable to all.
 
“Our committee will represent all parts of 
the oil and gas industry, other high hazard 
industries, the different UAE states’ 
regulatory bodies and governments, 
manufacturers and customers to look at 
how best we can harmonize standards 
and provide a solution so that we can 
move forward quickly.
 
“The 2014 timeline is very short, but that 
shouldn’t be a problem. This is a small 
country and in the last two years the 
Government of the UAE has been very 
keen to have an integrated system with 
buy-in from all the different stakeholders.”

Badri thinks the only likely problem will be 
full implementation.
 
“We can say we want the structure in 
place by 2014 to start off the process, 
but what about ensuring full compliance 
across manufacturers and industries? We 
need to agree on a date for that also, and 
that will depend on the situation amongst 
the companies and organizations 
concerned.

Why IECEx?
“We have to make sure that we have 
enough awareness within the country to 
make the people and systems comply 
fully with safety requirements. But as 
they say in America, you can only eat an 
elephant one bite at a time! The first step 
will be to carry out risk assessments, and 
initially concentrate on those areas of high 
and medium risk. 
 
“We chose IECEx because we didn’t 
want to reinvent the wheel. Starting 
our own system from scratch would 
have taken a lot of time, so we went 
out to see what systems were in 
place internationally, which were the 
benchmarks, and looked at those that 
could best be applied to our situation 
here in the UAE.
 
“IECEx is UN-approved and accepted 
worldwide, so we thought, as a first 
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From left: Chris Agius, IECEx Executive Secretary, Lorenza Jachia, Secretary UNECE WP.6, 
Mohammed Saleh Badri, Kerry McManama, IECEx Chairman and Hiromichi Fujisawa, 
IEC Vice President 
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benchmark, let’s go down this road, go 
to the companies involved and see if it is 
applicable within the UAE. IECEx may not 
be applicable at the end, but we have to 
start somewhere. 

Successful implementation of IECEE
“We have already been through this 
process with IECEE, the IEC System 
of Conformity Assessment Schemes 
for Electrotechnical Equipment and 
Components, which we introduced for 
household appliances after a spate of 
water-heater explosions. This was quickly 
accepted and implemented, and the 
results have been very positive – no more 
explosions!
 
“In two years we switched from a 
situation where we had domestic 
explosions to one where, with  
IECEE certification, UAE manufacturers 
are not just providing safer products 
to the local market, but are using their 
certificates to sell around the world 
because the standard is approved and 
recognized.
 
“That is why we became interested in 
IECEx, because we can convince our 
companies it is internationally recognized, 
approved by the UN, and we will 
quickly reach a level that is acceptable 
internationally.” 

UN partnership with IECEx
Lorenza Jachia, Secretary, Working 
Party on Regulatory Cooperation and 
Standardization Policies and Head, 
Regulatory Cooperation Unit, UNECE, 

explained why the UN is partnering 
with IEC TC (Technical Committee) 31: 
Equipment for explosive atmospheres, 
and IECEx.
 
“UNECE, a centre of excellence for work 
in this area within the UN, conducted a 
study comparing regulations in force in 
global markets and concluded that most 
national and regional regulations already 
broadly use the technical requirements 
contained in the international standards 
drawn up by IEC TC 31.
 
“Countries use these standards in their 
regulations in different ways, including: 
by making the standards mandatory 
through a legislative act; and by making 
compliance with the standards a means 
of proving compliance with the essential 
health and safety requirements laid out in 
the legislation. 

Common regulatory framework
“However, laws and regulations still 
diverge. In addition, many regulatory 
environments emphasize the mandatory 
approval by domestically recognized 
notified bodies of all imported equipment. 
This makes it difficult to open markets 
for explosion-protected equipment and 
services, which is against the interests 
of both industry and consumers. Indeed, 
repeated testing does not necessarily 
lead to additional safety, but it certainly 
does lead to additional costs.
  
“To overcome these barriers, UNECE 
proposes that countries adopt a 
regulatory model that encompasses  

IEC TC 31 International Standards and 
the IECEx System, by making both a part 
of their legislative frameworks. Within 
these frameworks, the IECEx System 
is an acceptable means of establishing 
conformity to standards that are 
commonly agreed. 
 
“And UNECE encourages countries that 
do not accept IECEx certificates to base 
national certification of compliance on 
IECEx testing and assessments.
 
“The aim of both the IEC and the United 
Nations is to promote the adoption of an 
effective, common regulatory framework 
by as many countries as possible. By 
doing so, trade costs will be reduced 
and safety enhanced in all industries 
worldwide where there is a risk of fire or 
explosion.
  
“This action will contribute to one of the 
UN’s most important goals: protecting 
workers, consumers, and more broadly 
all forms of life, from hazard,” Jachia 
concluded.

The first of its kind
Chris Agius, IECEx Executive Secretary, 
said the Dubai IECEx Conference was the 
first international conference of its kind 
jointly hosted by IECEx and the United 
Nations, through UNECE, alongside  
co-host ESMA.
 
“The purpose of the event was twofold: to 
bring together world experts in the many 
critical areas that deal with Ex Equipment, 
installation, servicing and competence  
of personnel; and to introduce the  
Gulf Region to the increasingly successful 
international schemes run by IECEx.” 
he said. “These are the IECEx Certified 
Equipment Scheme, the IECEx Certified 
Services Scheme and the IECEx Certified 
Persons Scheme (Certificate of Personal 
Competence, CoPC).
 
“Presenters from a wide range of interests 
included ADCO (Abu Dhabi Company for 
Onshore Oil Operations), Total, UNECE, 
ESMA and IECEx, alongside experts 
from manufacturing, repair, overhaul, 
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The conference brought together 200 participants from 28 countries 



inspection, installation and certification. 
Conference sponsors included HazardEx, 
Hazardous Area International, Thuba, 
SIRA, Presafe, Fluke, Stahl, Endress & 
Hauser and SGS Baseefa.”

Three core areas covered
The Conference covered three core 
areas, according to Agius. These were:

• Practical knowledge and information 
 required by those involved in  
 Ex installations from Area 
 Classification to installation, 
 inspection, repair and overhaul, 
 and covering the overall subject of 
  Competence of Persons involved in 
 all these critical areas.
• An introduction into how the 
 IECEx Schemes operate and how 
 they may be used by industry, with a 
 live demonstration of the unique  
 On-Line Certificate system with  
 all certificates issued by all  
 IECEx-approved Certification Bodies 
 being located in one location. “If the 
 certificate does not appear on the 
 IECEx website, then it or the person 
 is not IECEx certified,” is a 
 fundamental tenet of the system.

• An explanation of the reason why 
 the United Nations, through UNECE, 
 has formally endorsed the use of  
 IEC TC 31 Standards supported by 
 IECEx Certification as the world’s 
 best practice, the recommendation 
 that IECEx be used as a platform 
 for government regulations, and how 
 the UAE is starting down this path. 
 
Successful beyond expectations
Agius says the conference did more than 
achieve its goals.
 
“It actually surpassed expectations in 
terms both of the numbers of attendees 

and the level of questions and  
interaction during the Open Forum 
session, which resulted in the conference 
closing two hours later than planned. 
Also, feedback from delegates was very 
positive.
 
“I would like to express my sincere 
appreciation to the presenters,  
panelists and organizations who all 
donated their own time and resources  
to attend. For the future, I am in 
discussion with key players in  
the region to organize further  
information sessions and events,” he 
concluded.
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Hazards under control
IECQ certification for green and reliable electronic components

In issue after issue of e-tech, we see 
that electronic components play an 
ever increasing role in our lives. At 
home, at work, on the road, in the 
air, whatever we do, wherever we 
are, we rely on electronics to make 
our lives easier, to provide better 
communication and operate in a 
world that has become global and 
interconnected. 

Can’t do without them
This issue makes no exception. Several 
articles address the topic of storage, be 
it EES (electrical energy storage) or data 
storage. 

 EES has existed for a long time but the 
emergence of alternative energy sources 
and numerous Smart Grid initiatives, as 
well as the need to better monitor and 
control electricity supply and demand 
have put the EES issue and technologies 
in the spotlight.
 
The same goes for cloud computing. 
Storing and processing data in the cloud, 
rendering it accessible anywhere and 
everywhere is an extremely attractive 
proposition.
 
All this is only possible because of 
electronic components. And the more we 
depend on them, the more we need them 
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About HazardEx
HazardEx is the brand name for a 
suite of products – website, journal, 
newsletter, annual event – dedicated 
to the provision of up-to-date 
information specifically relevant 
to those companies and  
individuals responsible or  
interested in safe working  

operations within hazardous area  
environments.

Hazardous Area International 
magazine HazardEx Group of media 
products. It offers editorial opinions 
and case studies specifically for the 
hazardous area market.

The demand for «green» electronic  
components is soaring 
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to be reliable. Whether the tasks they are 
used to perform are simple or extremely 
complex makes no difference. 

Eliminating hazardous substances
But reliability is not all. In recent years 
the demand for “green” electronic 
components has soared. In good 
measure that is due to legislation passed 
at national or regional level to restrict and 
ultimately prohibit the use of hazardous 
substances in the manufacture of 
these components. Such substances – 
cadmium, lead and mercury in particular 
– are likely to be dangerous for the 
workers manufacturing the components 
as well as for the end-users.
 
An additional problem comes at the end 
of the product life cycle: how to deal with 
waste. Manufacturers are under great 
pressure to produce “clean” products in 

order to comply with legislation restricting 
the use of hazardous substances in 
electronic products and components. The 
pressure is even greater as the life cycle 
of electronic components becomes ever 
shorter.
 
Australia, China, Norway, South Korea, 
Switzerland, Thailand and the American 
state of California are among those 
that have passed, or are considering, 
legislation limiting the use of hazardous 
substances in electrical and electronic 
products. The EU (European Union) 
RoHS (Restrictions of Hazardous 
Substances) in electrical and electronic 
equipment and WEEE (Waste Electrical 
and Electronic Equipment) Directives took
effect in July 2006, and a revision of 
those directives is currently under 
consideration.

High quality electronic components 
for all purposes
How can manufacturers and suppliers 
make sure the electronic components 
they use are safe, reliable and free of 
hazardous substances? The answer is 
simple: IECQ
 
IECQ, IEC Quality Assessment System for 
Electronic Components, is a worldwide 
approval and certification system 
that covers electronic components 
and related materials and processes, 
providing a business-to-business supply 
chain management system. It uses quality 
assessment specifications based on 
International Standards prepared by the IEC.

IECQ provides certification at the 
international level for a wide variety of 
electronic components. At present, eight 
families of components are covered by 
IECQ:

• active components, including 
 integrated circuits
• electromagnetic components
• electromechanical components
• electro-optic components
• hybrid integrated circuits
• passive components
• printed boards
• wires and cables

IECQ HSPM 
IECQ offers a modular approach to its 
certification schemes to cover electronic 
components and related processes, 
for example IECQ HSPM (Hazardous 
Substance Process Management). 
 
The IECQ HSPM is a technically-based 
management systems approach to 
implementing and maintaining hazardous 
substance-free products and production 
processes. IECQ HSPM was developed 
in response to component manufacturers’ 
need for giving suppliers the means 
to demonstrate, through third-party 
assessment, that their electrical and 
electronic components and assemblies 
meet specific hazardous substance-
free local, national and international 
requirements.
 
IECQ HSPM Certification provides 
worldwide confidence that companies 
operate systems that comply with 
the IECQ Specification, QC 080000. 
IECQ QC 080000 sets out in detail, the 
management and technical requirements 
to be undertaken by IECQ HSPM certified 
companies that provides the market 
with the confidence in the control of 
hazardous substances.

IECQ QC 080000 is not new. In fact, 
during the very recent annual meeting of 
the IECQ Management Committee, 
in Busan, Korea, the new edition 3 of 
IECQ QC 080000 was finalized, with 
publication being imminent.  
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Monitoring energy consumption could not vbe done without electronic components  
(Image: Solarsoft) 

Eliminating hazardous substances also helps 
deal with recycling and electronic waste 
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The WTO (World Trade Organization) 
TBT (Technical Barriers to Trade) 
meeting took place on 20-21 March 2012.
The IEC was represented by 
Françoise Rauser, in charge of the 
IEC Affiliate Country Programme and 
international liaisons.

Growing importance of 
electrotechnology 
During this first session of the year – the 
other two will be in June and November 
– WTO members discussed 66 draft 
regulations that affect trade. These 
ranged from requirements on motor 
vehicles to alcoholic drinks, tobacco, 
food and cosmetics and included an 
ever increasing number of electrical and 
electronic products. The electrotechnical 
field is gaining in importance in all parts 
of the world, and so is the use of 
IEC International Standards and 
Conformity Assessments Systems. 
Nine of the trade concerns on 
electrotechnical products raised by 
WTO members were on notifications of 
national regulations made by the USA, 
the European Union, Korea, China and 
Mexico.
 
The meeting also addressed the 
exchange of experiences between 
WTO members, and the 17th Annual 
Review of the Implementation and 
Operation of the TBT Agreement.

Report on IEC activities
During the meeting, the IEC clarified the 
participation rights of its members in 

electrotechnical standardization  
activities and stressed the importance of 
its stakeholders. The IEC representative 
also gave an overview of IEC activities 
in developing countries, as contained 
in the IEC’s March report to the 
TBT Committee. 
 
Two other organizations that have 
observer status presented their work: 
FAO (United Nations Food and Agriculture 
Organization)/Codex Alimentarius and 
UNECE (United Nations Economic 
Commission for Europe). 

IEC and ISO present joint document 
IEC and ISO (International Organization 
for Standardization) had the opportunity 
to present a common document 
regarding India’s submission on 
International Standard setting, made 
during the November 2011 session of 
the TBT Committee. The comments 
made by the two organizations were on 
issues raised by India on independent 

verification, development of international 
standards by regulators, openness, 
impartiality and consensus, effectiveness 
and relevance, stakeholder consultations 
and guidelines for transposition to 
national standards. 
 
IEC and ISO believe that the six  
TBT principles – transparency, 
openness, impartiality and consensus, 
effectiveness and relevance,  
coherence, and development dimension 
– are fundamental pillars on which  
international standardization should be 
built, and that the ideas for additional 
principles, outlined in the Indian paper, 
are very pertinent. The six principles  
are embodied in IEC and ISO work  
and are part of best standardization 
practices for both systems and their 
members. 

Both organizations support the 
consideration of these issues in the next 
triennial review. 

Issue 04/2012 I e-tech 27

Eliminating technical barriers to trade
Electrotechnical products part of the WTO TBT meeting discussions

...helps remove technical barriers... 

The WTO TBT Agreement...  



Triennial Review
Every three years, delegations discuss 
how to improve the implementation 
of the TBT Agreement. Essentially, 
this is a review of various “horizontal” 
matters that the TBT Committee deals 
with: it includes in-depth discussion on 
transparency, conformity assessment, 
technical assistance, and so on. The 
process normally concludes with a set 
of recommendations and decisions that 
guide the Committee’s future work.
  
At the 6th Triennial Review Meeting 
in November 2012, members will be 
expected to discuss “Good Regulatory 
Practice” (the development of guidance 
on how to regulate efficiently when 
actually applying the TBT Agreement) 
and the use of “relevant international 
standards”. Members have agreed  
to set the deadline for proposals as 
1 June 2012. 
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Convergence of views
IEC has key role in Southern African countries

For several years now, the IEC 
has attended the annual meetings 
of SADCSTAN, the SADC (South 
African Development Community) 
Cooperation in Standardization. 
There are common denominators 
between the two organizations.  
All SADC countries are in the  
IEC family, either as participants in 
the Affiliate Country Programme 
or as Members of the IEC (South 
Africa). A convergence of views  
on issues such as the facilitation  
of trade through international 
standards and the elimination  
of technical obstacles  
to trade in compliance with 
the WTO (World Trade Organization), 
have reinforced dialogue and 
cooperation.

Update on IEC Affiliate Country 
Programme
Paul Johnson, Executive Secretary 
of AFSEC (African Electrotechnical 

Standardization Commission) and 
Secretary of the IEC NC (National 
Committee) of South Africa, represented 
the IEC at the SADCSTAN meeting held in 
Lilongwe, Malawi, on 22 March 2012.
 
On behalf of the IEC, Johnson presented 
a message of support to all SADCSTAN 
members, and told them about recent 
developments in the IEC Affiliate Country 
Programme. In particular delegates were 
informed of the nomination of the new 
Affiliate Leader, Phuntsho Wangdi, Director 
of BSB (Bhutan Standards Bureau), effective 
since June 2011. Some of the salient issues rele- 
vant to the SADC region were also highlighted.

Achieving Affiliate Plus status 
Two countries, Malawi and Zambia, 
have achieved ‘Affiliate Plus’ status, and 
Mauritius should join them soon. The IEC 

IEC WORLD

...to facilitate international trade  

Fifteen southern African states are members 
of SADC 
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SADCSTAN (SADC Cooperation 
in Standardization) recognizes that 
harmonization of standards and technical 
regulations within the community works 
towards facilitating trade and encouraging 
a freer flow of goods and services, 
boosting trade between SADC member 
states and ensuring that products that 

do not comply with SADC standards are 
kept out of the region.
 
SADCSTAN, together with SADCMEL 
(SADC Cooperation in Legal Metrology), 
SADCMET (SADC Cooperation in 
Measurement Traceability) and SADCA 
(SADC Cooperation in Accreditation), 

makes up SQAM (Standardization, 
Quality Assurance, Accreditation and 
Metrology), which is the SADC body 
responsible for coordinating all these 
activities, grouped under the umbrella 
of SQAMEG (SADC SQAM Expert 
Group).

SADCC (Southern African Development 
Co-ordination Conference), the forerunner 
of SADC (Southern African Development 
Community), was established in  
April 1980 by governments of 9 Southern 
African countries: Angola, Botswana, 
Lesotho, Malawi, Mozambique, 
Swaziland, Tanzania, Zambia and 
Zimbabwe. 
 
SADC has developed since then, to 
become an organization that has a 

Programme of Action, covering  
several broad economic and 
social sectors, namely, Energy, 
Tourism, Environment and Land 
Management, Water, Mining, 
Employment and Labour, Culture, 
Information and Sport, and 
Transport and Communications. 
Its goal is to further socio-economic 
cooperation and integration as well 
as political and security cooperation 
among 15 southern African states: 

Angola, Botswana, Democratic 
Republic of Congo, Lesotho, 
Madagascar, Malawi, Mauritius, 
Mozambique, Namibia, Seychelles, 
South Africa, Swaziland, Tanzania, 
Zambia and Zimbabwe, which, 
together, comprise a population of 
nearly 260 million.
 
SADC is headquartered in Gaborone, 
Botswana.

SADC

SADCSTAN

created this status in 2009, for those 
developing countries which are already 
using the Programme to its fullest extent. 
Having ‘Affiliate Plus’ status provides 
a developing country with a greater 
number of IEC International Standards 
(400 instead of 200) free of charge for 
adoption as national standards in their 
own country. It also provides the country 
with the entitlement to receive special 
support and mentoring on a case-by-
case basis to enable it to participate more 
fully in IEC technical work.
 
In addition, several SADC countries have 
already formally established their NEC 
(national electrotechnical committee), and 
are making good use of the Programme.

The way ahead
Delegates were also advised of the way 
forward as proposed by the Affiliate 

Secretariat. The objectives are to enhance 
participation of Lesotho, Madagascar, 
Mozambique and Swaziland; to have 
Angola, Namibia and Tanzania start 

adoption of IEC International Standards 
as national ones; and to see Botswana 
and the Democratic Republic of Congo 
establish their NECs.

IEC WORLD

Paul Johnson, AFSEC Executive Secretary and 
IEC South African NC Secretary, represented 
the IEC at the SADCSTAN meeting in Malawi 

Since June 2011, Phuntsho Wangdi, Director 
of of BSB (Bhutan Standards Bureau), is the 
IEC Affiliate Leader 
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High-level discussions in Burkina Faso
IEC Affiliate Secretary encourages active involvement of Western African 
countries

One of the objectives of the 
IEC Affiliate Secretariat for 2012 
is to enhance participation and 
involvement of Western African 
countries in IEC work. The joint 
IEC and ISO regional course 
on adopting and referencing 
International Standards, which took 
place in Ouagadougou, Burkina Faso 
on 26-28 March 2012, was a good 
opportunity to meet with several 
Affiliates from the region.

IEC Affiliate Secretary visits the 
Burkina Faso NEC
The first visit made by the Affiliate 
Country Programme Executive Secretary, 
Françoise Rauser, was to the Burkina 
Faso NEC (National Electrotechnical 
Committee) in Ouagadougou. 

Burkina Faso established its NEC in 
March 2011 with the support of a broad 
range of stakeholders, including utilities, 
regulators, consumers, electrical devices 
retailers, army, telecommunication and 
universities.
 
Françoise Rauser met with these 
stakeholders to help them get involved 
in IEC work through the Affiliate Country 

Programme. She talked about the IEC 
and its standardization activities, its three 
CA (Conformity Assessment) Systems 
and also reviewed the history of Burkina 
Faso as an IEC Affiliate Country.
 
Rauser’s visit was highly motivating and 
the NEC took immediate actions. Its 
members were assigned a series of tasks 
– to search the IEC website and identify 
the NEC’s areas of work and needs 
for IEC International Standards – to be 
discussed in a stakeholder meeting.

Involving stakeholders 
For any Affiliate country, the role of 
stakeholders is essential in selecting the 
IEC International Standards that will best 
meet their country’s needs. 
 
Rauser had the opportunity to meet 
with Siengui Apollinaire Ki, Director 
General of SONABEL (Société Nationale 
d’électricité du Burkina), one of the 
NEC stakeholders. The objective of 
the meeting was twofold: enhance 
SONABEL’s participation in the NEC 
and promote the use of IEC International 
Standards. Rauser strongly emphasized 
the advantage of adopting and using 

International Standards as national ones, 
making reference to the ISO/IEC adoption 
course of the previous days. She also 
presented the IEC technical committees 
for renewable energies, rural electrification 
and electrical energy efficiency, all of great 
interest to SONABEL.

Support from the Minister of Energy
Through François Zougmoré, Rauser 
had the privilege to meet Salif Lamoussa 
Kabore, Minister of Energy and a former 
Director General of SONABEL. The 
Minister talked about the issues and 
challenges his country is facing, including 
oil prices – consumption prices have 
been blocked since 2006 – and the need 
to develop renewable energy resources in 
the coming years.
 
Following Rauser’s presentation on 
the IEC and its activities, the Minister 
promised to give his full support to the 
NEC and to François Zougmoré. He 
encouraged their efforts to get involved in 
IEC work.

IEC and ISO regional course
After the first joint IEC and ISO regional 
course on adopting and referencing 

Participants in the ISO/IEC regional course on adopting and referencing International  
Standards... 

 ...that took place in Ouagadougou,  
Burkina Faso 
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International Standards in Singapore in 
February 2011, IEC and ISO organized a 
second regional course, in Burkina Faso, 
on 26-28 March 2012. The event was 
hosted by the Burkina Faso Affiliate.
 
The objective was to raise awareness 
on the benefits of adopting International 
Standards as regional or national ones, 
and on national obligations under the 
WTO (World Trade Organization) TBT 
(Technical Barriers to Trade) Agreement 
regarding the use of International 
Standards as basis for technical 
regulations, and in accordance with 
ISO/IEC Guide 21, Regional or national 
adoption of International Standards and 
other International Deliverables.
 
IEC Members and Affiliates and 
ISO Members participated with 
27 representatives from 15 French-
speaking African countries. The IEC was 
represented by several African Members 
– Algeria, Morocco and Tunisia – and 
Affiliate countries – Benin, Burkina Faso, 

Burundi, Cameroon, Côte d’Ivoire, 
Congo, Democratic Republic of Congo, 
Gabon, Guinea, Madagascar, Senegal 
and Togo. 

Reaching out to the region
Two UEMOA (the West African Economic 
and Monetary Union) representatives, 
Koffi N’Goyet, Director per interim of 
the Programme for standardization 
and quality promotion, and Adélaïde 
Belemsigri, in charge of standardization 
and quality, also attended.
 
All UEMOA member states are 
IEC Affiliate countries: Benin, Burkina 
Faso, Côte d’Ivoire, Guinea Bissau, 
Mali, Niger, Senegal and Togo. Since 
five of these countries have a low 
participation level in the Affiliate Country 
Programme, Rauser met the two 
UEMOA representatives to stimulate 
and encourage their participation. The 
next step would be to get Côte d’Ivoire, 
which holds the Secretariat of UEMOA 
CT (technical committee) 10 on electrical 

and electrotechnical products, to work 
more closely with the IEC Affiliate 
Secretariat. The ultimate goal is to pave 
the way for the adoption of standards 
in all UEMOA countries and later on at 
the regional level. This should help the 
Affiliate Secretariat to meet its objective of 
stimulating all non-active Affiliates in the 
region.

Looking ahead!
Registration for 2012 Young Professionals’ Programme open

The highly successful IEC Young 
Professionals’ Programme is now 
into its third year and registration 
for the 2012 Oslo workshop has 
opened. IEC National Committees 
have until the end of June to register 
the participants whom they have 
selected at national level.

Getting involved 
The IEC Young Professionals’ Programme 
was set up in 2010 as a means of 
getting Generation Y – people now in 
their twenties and thirties – more closely 
acquainted with the life of the IEC at an 
early stage of their professional life.

 

ISSUE FOCUSIEC FAMILY

A view of Ouagadougou with the Monument to 
the Martyrs of the Nation 

The IEC Young Professionals’ Programme
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I’m now part of a national 
Technical Committee and 
the plan for the future is 
to become a member of 
at least one international 
committee.

   LINDA GUSTAFSSON
   Sweden 

Often the experts who participate 
in technical committees only do so 
once they have proved themselves 
professionally and are therefore already 
of mature age. The YP programme is 
geared towards younger professionals 
whose work already encompasses 
the use of electrotechnical standards; 
professionals with technical, managerial 
and engineering skills. By providing 
direct networking possibilities and the 
opportunity to observe technical and 
managerial meetings, the programme 
helps give participants skills that  
will enable them to become  
tomorrow’s leaders in the world of 
standardization.

2012 YP workshop 
The first gathering of YPs (Young 
Professionals) took place concurrently 
with the GM (General Meeting) in Seattle. 
The second was held during the October 
2011 IEC GM in Melbourne. Now, the 
third Young Professional workshop is 
to be held during the first week of 
October 2012 in Oslo, Norway. It will 
coincide with the IEC GM that is taking 
place at the same time. The organizers 
expect over 1 000 electrotechnical 
experts to attend from many different 
fields and countries. 
 

Daniel’s experiences with the  
IEC Young Professionals’ 
Programme have additionally 
helped other UL staff as he has 
become a resource expert  
within UL. 

     UL,
     USA 

Each IEC member country can elect to 
send two – or in certain specific cases 
three – representatives, who have been 

through a selection process set up by 
their NC (National Committee). Their 
experience of standardization is varied. 
Some have already worked in TCs 
(technical committees) and have a good 
grasp of the overall process. They may 
well not have had the opportunity to meet 
key management, from IEC Officers to 
members of the SMB (Standardization 
Management Board) or of the CAB 
(Conformity Assessment Board). Others, 
perhaps in their daily work of testing and 
conformity assessment, are closely involved 
in using International Standards but haven’t 
had the opportunity to experience the full 
meaning of consensus and see how the 
actual writing of standards comes about. 

A unique way to experience 
standardization from the inside 

The most valuable outcome is 
changing the attitude to research 
and the way of organizing the 
standardization actives. 

           ZHANG HONG
           China 

IEC FAMILY

Young Professionals during breakout session Encouraging young professionals to take part. Investing in the future. 

Look ahead
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One of the principal roles of  
IEC-APRC (Asia-Pacific Regional 
Centre), which celebrates its 
10th anniversary, is to promote 
awareness of the IEC in the region, to 
increase the use of IEC International 
Standards and to enhance 
participation of all countries in the 
Commission’s work.

Ongoing dialogue 
Dennis Chew, IEC-APRC Regional 
Director, has been with the regional 
centre since its creation in 2002. He has 
spared no effort to visit IEC members 
and Affiliates in the region, establishing 
an ongoing dialogue with them and 
urging them to take an active part in 

IEC standardization and conformity 
assessment activities. IEC-APRC has 

also organized workshops and training 
sessions to bring Asia-Pacific countries 

Get involved – Participate
IEC-APRC organizes training for Asia-Pacific countries

ISSUE FOCUSIEC FAMILY

Partakers all say they have come away 
from the three-day gathering with a 
deeper understanding of other facets of 
standardization, a broadened technical 
expert network and the satisfaction of 
feeling part of a bigger world in which 
they have a personal role to play. Many 
have found it provided them with an 
opportunity to express their ideas not 
only to their peers, but also to some of 
the experts present, and to suggest how 
their knowledge in certain technical areas 
might be used in the context of particular 
technical or conformity assessment work.

Employers also derive benefits 
The response from participants in 
the two workshops to date has 
been enthusiastic and positive. Their 
employers have underlined benefits 
too. Organizations have found that, by 
enabling their employees to take part in 
the Young Professionals’ Programme, 

not only have they helped provide 
their staff with fast-track access to the 
world of standardization and boosted 
their personal motivation, but that the 
company profile has improved in the eyes 
of the customers and they have created 
the potential for making new contacts 
and embarking on new projects.

There is a clear need for 
improvement in succession 
planning in the standards 
development field and the 
IEC Young Professionals’ 
Programme is a great vehicle 
for this. Having staff contribute 
to this year’s programme 
is priceless. The return in 
investment far exceeds any 
associated cost.

    BWES
    Australia

Further information 
Information about the 2012 IEC Young 
Professionals workshop is available on 
the IEC website. Registration will remain 
open until the end of June.

National Committees have been 
invited to nominate their Young 
Professionals, and enrol them for 
the Workshop at the 2012 General 
Meeting in Oslo, Norway that is 
taking place from 1 – 5 October. 

Future Young Professionals should 
contact their National Committee for 
details of the selection process. 

Enrolling for the 
workshop

Participants in the IEC-APRC training 
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up to speed with new developments in 
IEC technical work and IT tools.

Participate! 
“Enhancing participation in the IEC work” 
was the theme of a training course 
organized by the IEC-APRC and held 
in their offices in Singapore on  
7-8 March 2012. 
 
IEC NCs (National Committees) and 
Affiliates in the region responded 
positively to this initiative. There  
were more than 20 participants 
from 3 IEC NCs – Indonesia,  
Malaysia and Singapore – and  

from 3 IEC Affiliates – Bhutan, 
Cambodia and Papua New Guinea.
 
Whilst the training covered a wide spectrum 
of topics related to the IEC organization 
and management structure, the role of  
IEC CO (Central Office), the IEC Affiliate 
Country Programme, the IEC Young 
Professionals Programme, and so on, the 
two keynote activities were the participation 
in the development of IEC International 
Standards and the use of IT tools. 

Standards development
Using a case study of the development of 
a typical IEC International Standard, each 

step of the development process was 
discussed in detail, highlighting the 
level of participation expected from  
IEC NCs and IEC Affiliates. The role of 
experts in IEC TC (Technical Committee) 
WGs (Working Groups) was clearly 
explained, with emphasis on the need for 
their active contributions to the progress 
of the development work.

100% electronic 
The second keynote activity on the use of 
IT tools took place via videoconference, 
with a presentation given by Jan-Henrik 
Tiedemann, IEC Community Business 
Coordinator, TISS, at IEC CO. After 
showing the participants how to navigate 
to the relevant parts of the IEC website, 
he described the major IT tools, i.e. EMS 
(Expert Management System), CTS 
(Collaboration Tools Suite), MRS (Meeting 
Registration System) and the Electronic 
Voting/Commenting System.
 
The presentations solicited many 
questions, generating an excellent 
co-operative, learning environment, 
benefiting all participants. 

Excellent feedback
The IEC APRC staff, notably  
Michael Casson, Senior Technical 
Advisor, Dennis Chew, and  
Suzanne Yap, IEC-APRC Technical 
Officer, gave the presentations which 
were highly appreciated, especially the 
linkage to the IEC Website which would 
enable the participants to easily locate 
the information.
 
There was very positive feedback from 
the audience with requests for more 
hands-on/participative/interactive training 
sessions. The IEC-APRC will be building 
on this initial experience to develop future 
training sessions corresponding to the 
needs of the IEC NCs and Affiliates in the 
region. 
 
At the end of the session, Ezrom M.D. 
Tapparan from Indonesia commented:  
“I found the workshop really useful and 
look forward to playing an active role in 
the IEC in the future.”

Michael Casson presenting the IEC Young Professionals Programme 

Participants during one of the training sessions 
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Obituary
Past Vice-President of the IEC leaves a semiconductor legacy

A past Officer of the IEC, 
Dr Ryoiku Togei, has died aged 77. 
Togei’s association with the IEC 
dates back to 1980 when he first 
participated as Japanese delegate for 
IEC TC 47: Semiconductor devices.

From academia to industry
Ryoiku “Ryo” Togei, who was born in 
1935, was special adviser to the EIAJ 
(Electronics Industrial Association of 
Japan) and a Vice-Chairman of the 
IEC Council of JISC, the Japanese 
Industrial Standards Committee.  
He was also a Vice-President of  
the IEC.

Having graduated from Tohoku 
University in 1958 with a Bachelor of 
Science degree in physics, he went on 
to major in nuclear physics, receiving 
his Master’s degree in 1960. He joined 
faculty in the Physics Department of the 
University of Ryukyus as a lecturer and, 
in 1964, went abroad to continue his 
studies in the US. He received his Ph D,
degree from the University of Utah 
in 1970 with a thesis on compound 
semiconductors. From then, Togei 
continued as a post-doctoral fellow in 

the Physics Department of University of 
Utah until his return to Japan.
 
In 1971, he joined Fujitsu, Ltd. where, 
first as a manager, then a senior engineer, 
he was responsible for R&D (research 
and development) on semiconductor 
integrated circuits, particularly in the 
field of LSI (large-scale integration) 
technology. Indeed, in the early days of 
integrated circuits, only a few transistors 
could be placed on a chip, but, in the 
seventies, driven by economic factors, 
the technology progressed and circuit 
boards quickly became more complex. 
By the mid-seventies, with the advent 
of the computer memory and second 
generation microprocessors, an LSI 
circuit could approach tens of thousands 
of transistors per chip. Today, a 
typical chip might contain billions of 
transistors.

Over three decades of dedication 
to the standardization of 
semiconductors 
Togei’s involvement with the IEC began 
in 1980 when he was assigned by the 
Japanese NC (National Committee) as 
an expert to IEC TC 47, the Technical 

Committee responsible for preparing 
International Standards for the use and 
testing of semiconductors, devices that 
include integrated circuits, sensors, 
electronic component assemblies, 
interface requirements, and micro-
electromechanical systems. In 1989 Togei 
dedicated himself wholly to the world of 
international standardization when he 
joined the EIAJ which, in 2000, merged 
with the Japan Electronic Industries 
Development Association to form the 
JEITA (Japan Electronics and Information 
Technology Industries Association). Later, 
Togei took on the role of Vice-Chairman 
of JISC, the Japanese IEC NC.

Vice-President of the IEC 
In 1991 Togei was elected to the GPC 
(General Policy Committee), the precursor 
to today’s CB (Council Board). In 1993 
at the Sydney General Meeting, Togei 
stood for election as a Vice-President 
of the IEC, a position he occupied from 
1994 until 2000. These were particularly 
fruitful years during which PACT (the 
President’s Advisory Group on Future 
Technology) was set up to deal with 
emerging and systems’ technologies; it 
was agreed to create formal liaison with 

ISSUE FOCUSIEC FAMILY

Ryo Togei

Two Vice-Presidents: Ryo Togei and David Flanders at the 1995 IEC General Meeting in Durban
[Photo kindly supplied by Thérèse Perret] 



e-tech I Issue 04/201236

regional bodies such as COPANT (the 
Pan American Standards Commission) 
and PASC (Pacific Area Standards 
Congress); and Togei was heavily 
involved in the first two IEC Masterplan 
strategic reviews that were instrumental 
in bringing about a number of important 
structural and operational changes for the 
organization; finally, Togei proposed and 
then established the APSG (Asia-Pacific 
Steering Group), aimed at enhancing the 

IEC’s position in the Asia-Pacific area and 
which had its first meeting in July 1999 
and still continues today.
 
In 1997, Togei became Chairman of 
Group B: Electronics, Components and 
Applications of Information Technology, 
one of three groups in the CA (Committee 
of Action), a body which in 2002 became 
the SMB (Standardization Management 
Board).

 His election as Vice-President in 1997 
was exceptional and reflects the task 
of geographical representation he took 
on in order to make the IEC truly global. 
It was the first time the IEC had seen a 
third Vice-President take office, elected 
for “specific and defined tasks” as set 
out in the IEC Statutes. His setting up of 
the APSG was the laudable result of that 
decision.

Heritage in a fast-moving and 
competitive market 
The market for semiconductors is global. 
It is a fast-moving and competitive 
environment in which it is not unusual for 
a market or application to experience a 
life-cycle of less than a year. Because the 
competition is fierce and development 
rapid, the semiconductor environment 
is one also where energy efficiency is 
particularly significant. As products 
become smaller, they become more 
powerful, highly integrated, consume 
less… 
 
The work that Ryo Togei helped to 
develop in standardizing semiconductors 
now forms the basis of nearly every 
electronic development throughout 
the world. He leaves a legacy 
that will continue for many years to 
come. 

IEC FAMILY

An historic moment: the development of the first IEC Masterplan with Richard Brett, Ryo Togei, 
Hans Gissel, Anthony Raeburn, Mathias Fünfschilling, photo taken in Valais, Switzerland, 1992.
[Kindly supplied by Thérèse Perret, back to camera]
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IN STORE

“Eco-friendly” and “climate neutral” 
are strong marketing arguments 
today. Electrical and electronic 
products are manufactured using 
many substances; some, for instance 
lead, mercury and cadmium, are 
regulated and must be reported. 
Aware of the environmental impact 
of many industries in the global 
marketplace, as components and 
finished products flow across 
national borders, the IEC set up 
TC (Technical Committee) 111: 
Environmental standardization for 
electrical and electronic products 
and systems, in 2004. TC 111 recently 
released a landmark standard 
designed to help the industry track 
and declare specific information 
about the material composition of its 
products.

Need to mitigate environmental 
impact
Every electrotechnical product has an 
environmental impact over its entire life 
cycle, from raw material acquisition, 
to the manufacture, distribution, use, 
maintenance, re-use and end of life of 
its components, and all of this across 
borders. With this in mind, TC 111 
published IEC 62430, Environmentally 
conscious design for electrical and 
electronic products, in 2009. This 
standard defines the fundamentals 
and design processes for ECD 
(environmentally conscious design), 
as a means of reducing the adverse 
environmental impact of a product 
throughout its entire life cycle. 

What to report, when, where and how 
TC 111 recently published IEC 62474, 
Material Declaration for Products of 
and for the Electrotechnical Industry. 
An International Standard aimed at 
harmonizing requirements across the 

supply chain and at improving economic 
efficiencies, it defines requirements for 
the exchange of material composition 
data and provides those for material 
declarations. IEC 62474 benefits the 
electrotechnical industry by establishing 
the requirements for reporting substances 
and materials, standardizing protocols, 
and facilitating the transfer and 
processing of data. 
 
Thanks to this new standard, 
organizations that conform to it will no 
longer need to request a separate list of 
reportable substances and a different 
format from every customer. This allows 
the transfer of material declarations 
throughout the electrotechnical product 
supply chain in an efficient and cost-
effective manner. 
 
IEC 62474 allows for flexibility in the 
amount of information exchanged up to 
“full declarations”. Anything beyond the 
base requirements will be negotiated 
between the organizations that are 
exchanging the data.

Associated database facilitates 
information exchange
The IEC 62474 “database” accompanies 
the IEC 62474 standard. This database, 

which is maintained by a validation 
team, consists of a list of substances, 
substance groups and common material 
classes to declare, with reportable 
applications and reporting thresholds. 
The database also includes information 
for software developers who are working 
on IT tools for material declaration that 
conforms to the standard. 
 
IEC 62474 specifies the criteria to add, 
change or delete a given substance, 
substance group or material class from 
the database. There are three basic 
criteria for inclusion in the IEC 62474 
database: “currently regulated”, “for 
information only” and “for assessment”. 
This is a similar reporting structure to the 
automotive industry standard GADSL 
(Global Automotive Declarable Substance 
List) but is relevant to the electrotechnical 
product sector. 
Substances included that are based on 
“for information only” are optional for 
reporting and are intended to support 
industry-wide ECD initiatives. In order for 
any substance to be considered, it must 
be found in electrotechnical products. 
The “for assessment” category is to 
provide producers with advance warning 
for substances for which no effective date 
for regulation has been specified.

Standard aims to help the environment
Consciously keeping products on track

Compact fluorescent light bulbs may contain small quantities of mercury 



Standardizing reporting process
IEC 62474 establishes minimum 
requirements for a material declaration 
and additional requirements for the 
declaration of optional information. The 
base requirements mandate the reporting 
of any substances and substance groups 
(such as lead and lead alloys) included 
in the final product that is provided to 
customers. Additional requirements allow 
reporting of substances and substance 
groups in materials and product parts. 
The reporting of additional substances 

and substance groups not contained 
in the standardized list of declarable 
substances as per the IEC 62474 
database is also allowed, as is trade 
secret protection related to the additional 
requirements subclause.

Electronic data exchange
This standard presents significant 
advantages:

• electronic data can be exchanged 
 using common XML format.  

 A developers’ table and schema  
 are provided to help in-house and 
 commercial software developers 
 to have a standardized method of 
 data exchange 
• the need to declare each instance 
 of a declarable substance that  
 exceeds its given threshold. Every
 homogeneous material that contains 
 a declarable substance above the 
 given threshold needs to be  
 declared. This information is   
 critical if the data is to be used to  
 determine one’s compliance 
 status 
• the presence of a new separate 
 data exchange field for any
 reportable application. In previous 
 standards, the reportable 
 application is combined with a   
 substance name. This contributes  
 to issues concerning data quality 
 by combining two different pieces 
 of information into one data 
 field.

IEC 62474 includes informative annexes 
to illustrate how to provide material 
declarations that conform to IEC 62474 
base and additional requirements as well 
as illustrating the types of information 
contained in the developers’ table 
and the types of information needed 
for National Committees to submit 
change requests to the IEC 62474 
database.

Positive impact 
By providing an International 
Standard for the exchange of material 
composition data and requirements 
for material declarations, the newly-
released 62474 will help manufacturers 
track and declare detailed and 
harmonized information about the 
material composition of their products 
and the possible presence of restricted 
substances they contain. It should 
also help ensure that these products 
conform to legal requirements, thereby 
supporting trade and reducing the 
possible negative environmental impact 
of many electrotechnical components 
and products.
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Old IT equipment may contain regulated substances 

More than 97% of all battery lead is recycled in many industrialized countries  
(Photo: International Lead Association )
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Today the lines between computing, entertainment and home appliances are 
blurring. All of them are smart, networked and interconnected. 

Home networks that allow for communication between digital devices deployed 
in the home, such as personal computers and mobile devices, as well as 
intelligent appliances, are increasingly becoming part of everyday life. 

Home entertainment and electronic gaming are extremely popular for a great 
number of people the world over, leading amusement businesses to adapt and 
make adjustments in their offer of electronic commercial amusement machines 
to the public. 

The installation of swimming pools, or systems that provide extra comfort and 
security, such as electric gates or garage doors, and various types of alarms 
systems or security lights are also on the rise everywhere. 

Issue 05/2012 of e-tech looks at some of the systems now in use in and around 
the house, at amusement parks and gaming arcades, highlighting the work done 
by the relevant IEC Technical Committees that are directly involved in developing 
International Standards for them to ensure they are safe, reliable, smart, energy-
efficient and don’t interfere with other equipment. 

EDITORIAL FOCUS - PREVIEW

Home and entertainment
Keeping the fun safe
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