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ISSUE FOCUS

Achieving greater efficiency through a systems approach
Clearly any quest for greater energy efficiency needs to consider the situation in an overall 
manner, taking what technicians refer to as “a systems approach”, one where each 
element, rather than being considered independently, is seen as part of a whole. In that 
manner, even the smallest of energy savings becomes relevant and appreciable as part of 
an economy of scale. 

 Isolated pilot projects have succeeded in demonstrating how smart buildings can 
contribute to the energy quest. Now it is time to show how an intelligent use of software 
in combination with sensors that control and manage lighting, heating and cooling in each 
room and provide access to different parts of a building, according to specific needs, can 
help diminish not only energy consumption, but also emissions and costs. 

Smart energy from a variety of sources
Mixing a variety of energy sources and interlinking them through the Smart Grid can do 
much to help buildings become smarter. Taking a systems approach can provide for 
economies of scale. 

Finally, using software-controlled planning systems that take into account the particularity of 
each energy source on the grid to cater for electricity demand and supply should enable not 
only single buildings, but entire areas to avoid the extreme situations of the past. The end 
result is that it should be possible for buildings to become at least energy neutral, and in 
many cases even energy positive.

IEC International Standards cover a multitude of the devices and systems used in buildings. 
Issue 05/2011 e-tech looks at some of the IEC work being carried out for elevators and 
escalators, air-conditioning and heating systems, building safety and access control, 
communication and automation, among others.
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Editorial
Offices and buildings

Buildings are huge end-users 
of energy. Figures for OECD 
countries, even on the basis 
of the most conservative 
of estimates, show that the 
building sector accounts for 
at least 25 % of total energy 
use. In many cases that 
figure increases to 40 % or 
even 50 % in non-residential 
buildings.

Beorma quarter, Birmingham, 
England

Fusionopolis, Singapore 

Philippa Martin-King, 
Managing Editor e-tech.
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COPANT
Growing importance of Latin America

COPANT, the Pan American 
Standards Commission, held its 
annual General Assembly on 12 and 
13 May, 2011 in Santiago, Chile. 
Jim Matthews, IEC VicePresident 
and Chairman of SMB 
(Standardization Management 
Board), gave an update of the IEC. 
He was joined by Ronnie Amit, 
IEC General Secretary and CEO, 
who used the occasion to meet and 
talk with IEC stakeholders in this 
increasingly important region of the 
world. 

Broad representation of the IEC
The COPANT General Assembly was 
organized by INN, Chile’s National 
Standards Institute, which also hosts the 
new Chilean NC (National Committee) 
of the IEC. The two-day programme 
brought together 74 delegates from the 
Americas, representing public and private 
sector standardization organizations 

and representing 18 COPANT member 
states. The Latin America region, which 
is growing in importance globally and for 
the IEC, was well represented with a large 
number of IEC NCs as well as several 
Affiliate Country Programme members. 
The territory covered by COPANT now 
comprises six Full IEC Members, two 
Associate Members and 24 Affiliates.

Broad IEC update
Jim Matthews presented an update 
on membership, the Affiliate Country 
Programme, sales and new products. 
He also outlined the success of the 
IEC White Paper on smart electrification 
and its energy efficiency, Smart Grid 
and EV (electric vehicle) initiatives, 
including numerous examples of 
IEC work in standards development 
and CA (Conformity Assessment). 
COPANT delegates further received 
information regarding the Masterplan 
development and learned about the 
recent United Nations endorsement 
of the IEC.

COPANT elections
COPANT President Sergio Toro of Chile 
was re-elected for a final, two-year term, 
and Joe Bhatia, President and CEO 
of ANSI (American National Standards 
Institute), which hosts the IEC US (United 
States) National Committee, was elected 
to his second two-year term as COPANT 
Vice President.

IEC General Secretary and CEO Ronnie Amit 
(left) with COPANT President Sergio Toro. 

Participants in the 2011 COPANT General Assembly. 
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Enabling efficient energy use 
was the theme of a workshop 
held by INN, the Chilean 
National Institute of 
Standardization, on 11 May, 
just prior to the COPANT, 
Pan American Standards 
Commission, General 
Assembly of 12 and 13 May. 
Jim Matthews, IEC Vice-President 
and Chairman of the SMB 
(Standardization Management 
Board), presented the 
IEC’s work in energy efficiency 
to a full room.

Perfect platform to demonstrate 
IEC involvement in EEE
The INN workshop provided an ideal 
platform to present the important work 
of the IEC in the area of EEE (electrical 
energy efficiency) and more efficient 
energy use globally. Before government 
representatives, standardization 
professionals and members of industry, 
Matthews demonstrated the importance 
of smart electrification and the need 
to measure efficiency with globally 
relevant metrics in order to compare and 
improve it. He then presented concrete 
examples of IEC work in existing and 

Efficiency focus
Workshop on energy efficiency draws crowds in Chile

Stimulating development 
During the General Assembly, COPANT 
members adopted a strategic plan that 
aims to define a regional agenda to 

promote standardization, training 
and CA. The objective is to both 
modernize the organization and more 
effectively help member countries 

develop themselves through increased 
participation, communication and 
collaboration.

Energy efficiency workshop
In conjunction with the General 
Assembly, on 11 May, INN hosted a 
workshop on the challenges of energy 
management (read separate article  
in the current e-tech). It covered a 
line up of presentations on issues 
of energy management and economic 
development. Matthews’ presentation 
on the work of the IEC in this 
area attracted widespread 
attention. 

The 2012 COPANT General Assembly 
will be held in Fortaleza, Brazil.

IEC WORLD

The Pan American Standards 
Commission is a civil non-profit 
association. It has complete operational 
autonomy and is of unlimited 
duration. 

The object of COPANT is to promote the 
development of technical standardization 
and related activities in its member 
countries with the aim of promoting their 
commercial, industrial, scientific and 

technological development in benefit of 
the economic and commercial integration 
and the exchange of goods and services, 
while facilitating cooperation in the intellectual, 
scientific, economic and social spheres. 

About COPANT

From left: COPANT Treasurer Osvaldo Petroni, COPANT Vice President Joe Bhatia, 
COPANT Executive Secretary Kory Eguino and COPANT President Sergio Toro
 

IEC Vice-President and SMB Chairman
Jim Matthews 
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new technologies and the IEC’s broad 
involvement in the development of Smart 
Grids, electric vehicles and intelligent 
buildings.

Chile’s undersecretary of economy 
counts on IEC International 
Standards
Economic development is largely 
dependent on a sufficient and steady 
power supply. The rapid increase in 
electricity-consuming devices represents 
an increasing challenge for governments, 
including in Latin America. In his talk, 
Chile’s Undersecretary of Economy 
Tomás Flores, underlined that countries 
and companies that are able to increase 
their energy efficiency achieve a higher 
output and produce higher quality 

products in a more sustainable way. 
In this area, he said that Chile has 
the ambition to become the first fully 
developed country in Latin America and 
that, with its good level of education 
and stable economic and political 
situation, it is well placed to achieve this 
objective. Participation in international 
standardization will help it to reach this 
target even faster, he said. He then went 
on to present several examples where 
regulations based on IEC International 
Standards will help to improve product 
quality and safety.

Putting in place the right institutions
Sergio Toro, Executive Director of INN, 
highlighted the progress Chile has 
achieved through the installation of 

institutions that are linked to the energy 
sector, in particular, the Chilean NC 
(National Committee) of the IEC. 

Finally, Luis Ávila, Superintendent of 
SEC, the Superintendence of Electricity 
and Fuels, reported on the work of the 
institution to ensure the safe management 
of energy. He mentioned the ongoing 
process of updating — among others — 
regulations for the certification of product 
safety and energy efficiency. The country 
is engaging in a broad energy efficiency 
labelling programme for lighting, washers 
and dryers, television sets and decoders, 
audio equipment and more, that will also 
include stand-by energy consumption. 
The programme, which is based on 
IEC International Standards, will allow 
consumers to compare products 
and help them in their purchase 
decision. 

The end of the workshop featured 
several case histories, among them a 
project by the Department of Electrical 
Engineering of the University of Santiago 
de Chile, which presented the results of 
a programme to replace ordinary electric 
motors in the Chilean mining industry with 
highly energy-efficient electric motors. 
The motors that were used in this 
project are built with IEC international 
energy-efficiency classification 
standards.

IEC WORLD

The INN workshop was held in Santiago de Chile 

Chile’s Undersecretary of Economy Tomás Flores 

CORNELEC (Corporación de 
Normalización Electrónica), the 
Electrotechnical Standardization 
Corporation, is the IEC Chilean 
National Committee. 

The President is Victor Ballivián and 
the Secretary is Claudia Cerda

About 
CORNELECINN (Instituto Nacional de 

Normalización) is the Chilean 
National Standards body and hosts 
the new IEC NC. The institute 
develops technical standards at 
the national level, manages the 
National Accreditation System 
and coordinates the National 
Metrological Network. It also 
promotes these activities through 
the sale of standards, training 
activities and technical publications. 

About INN
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IEC Global Visions recently  
interviewed Naoya Takahashi, 
Executive Vice President and 
Executive Officer* of Hitachi, Ltd.,  
a leading global electronics company. 
Takahashi underlined the need to 
explore systems to create a more 
sustainable society. To achieve  
its ambitious target of reducing  
100 million tons of CO2 (carbon 
dioxide) emissions annually, Hitachi 
globally promotes better use of 
resources, recycling and energy 
conservation throughout its factories 
and businesses as well as by 
suppliers. Its active participation in 
the IEC helps the company build the 
standards that it needs to roll out the 
most efficient technologies globally. 
The company participates in  
29 IEC TCs (Technical Committees) 
and SCs (Subcommittees).

Clear action plan 
Hitachi has an ambitious environmental plan 
that will help it to reduce carbon emissions 
by 100 million tons of CO2 annually by 
2025 in Japan alone. To achieve this target, 
Hitachi has identified eight action points that 
allow the company to increase resource 
efficiency throughout the product life cycle. 

They include overall weight reduction, 
resource recycling, energy efficiency and 
environmental conservation. 

Monitoring progress 
Every product has a life cycle plan that 
includes the design, material procurement, 
manufacturing, shipping, maintenance 
and end-of-life recycling. To make its 
environmental activities more effective, the 
company has developed a self-evaluation 
system that helps it to quantify progress of 
individual business units towards the pre-
defined action goals. Regular assessments 
allow the company to identify weaknesses 
and where improvements are needed for 
the next fiscal year. 

Helping suppliers to become more 
environmentally friendly – and more 
competitive 
Hitachi also encourages its suppliers to 
reduce their burden on the environment. 
This not only results in the conservation of 
resources through product miniaturization 
and a reduction of energy consumption 
and packaging materials, but also helps 
suppliers reduce their fixed costs and 
increases their competitiveness. 

Top down and bottom up 
Hitachi as a whole is engaged in this effort, 
improving the efficiency of facilities and 
manufacturing equipment. Every business 

and employee is engaged in helping the 
company to achieve this mission. Even 
simple things, such as slightly raising room 
temperatures or ensuring that lights turn off 
automatically, are important.

Waste is no longer waste 
Hitachi is also exploring new avenues 
of product recycling. There are a lot of 
useable materials, including rare and 
precious metals, to be found in waste and 
garbage hills. Not only is it irresponsible 
to waste precious resources, but their 
uncontrolled storage is also potentially 
dangerous. 

Takahashi underlined his belief that only 
by looking at the whole system and all its 

Ambitious goals
How Hitachi drives business efficiency and sustainability

IEC WORLD

Renewable energies will be control to reducing CO2 emissions Recycling products at Hitachi facility

Naoya Takahashi Executive Vice President and 
Executive Officer of Hitachi, Ltd.

 

*title at the time of interview
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elements is it possible to create a more 
sustainable society.

Involved in standards that impact 
Hitachi business 
Asked why Hitachi participates actively 
in the IEC standard setting process, 
Takahashi answered: “Using standards is 
not only a question of following established 
practices because they have been adopted 
and are already in use. Hitachi wants to 
actively participate in global standard 
setting for any standard that is related to 

Hitachi products and activities. We want 
to make certain that our technologies are 
taken into consideration. Our contribution 
to the IEC has a direct impact on our 
business and our active participation 
allows us to develop enterprise and new 
business opportunities. Cooperating in the 
standard setting process also allows us to 
achieve faster the standards our industry 
needs to operate globally.”

Hitachi participates actively in 29 IEC TCs 
and SCs. 

Kabushiki Kaisha Hitachi Seisakusho  
was founded in 1910 and established on 
1 February 1920. With Headquarters in 
Tokyo, Japan, Hitachi is today a leading 
global supplier of technology and services in 

the areas of power systems, rail, industrial 
and social infrastructure, urban planning 
and development, information and control, 
information and telecommunication, 
defense, and battery systems. 

As of March 2011, Hitachi had a capital  
of 409 129 million yen and employed  
32 926 people. 

About Hitachi, Ltd.

See interviews with other CEOs and CTOs 
of global companies

GLOBAL VISIONS

Standards for intelligent homes
European and Asian perspectives

For consumers, the smart home, 
with its home networking and home 
automation systems, is increasingly 
becoming a focal point. History 
shows that in the late 1980s the 
Las Vegas, US (United States), CES 
(Consumer Electronic Show) was 
already demonstrating intelligent 
home network devices. This year, 
the leitmotiv at CES was on wireless 
communication. With the additional 
need for interoperability and seamless 
connectivity, it was also clear that 
manufacturers had finally realized 
the importance of International 
Standards. Smart homes are now 
becoming better connected and 
offering many incentives to enable 
remote check-in and full control of 
energy and resources using dedicated 
programmable smart home data 
centres and systems.    

International smart home standards
The modern smart home now embodies 
not only new outlooks for connectivity, 

but also a new philosophy that pays 
attention to global climate change and 
energy consumption patterns on a daily 

 Air conditioning uses 30 % of electric energy consumed in Japan (photo: Sanyo) 
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basis. Home owners have greater home 
appliance control with specific security 
systems, video communications, home 
multi-media system controls and so on 
that take account of the Smart Grid and 
the availability of cheaper-rate power at 
lower demand times. 
 
Thanks to the work of ISO (International 
Organization for Standardization)/IEC JTC
(Joint Technical Committee) 1/SC(Sub- 
committee) 25/WG (Working Group) 1: 
Interconnection of information technology 
equipment, which has paved the 
way with its home automation/home 
networking standards, consumers are 
finally able to take control of their energy 
use and programme their devices to a 
much larger extent than ever before. They 
have set the pattern, and other regions 
and nations are now following with their 
own adoptions.

European organization issues 
SmartHouse Roadmap
In February 2011, CENELEC, the 
European Committee for Electro-
technical Standardization, organized a 
closing event for its SHR (SmartHouse 
Roadmap) Project in Brussels. The goal 
was to present the vision, approach and 
suggested way forward for smart homes 
in a European project put together by 
the CENELEC SHR Project Team with 
support from the Steering Group with 
which it has been working since the 
project began in 2009.

A roadmap for the SmartHouse
The SHR Roadmap focuses on all 
standards for SmartHouse devices, 
including home (and home office) 
networks, home automation and multi-
media platforms, on associated services 
such as security, energy management 
and sustainability, health- and tele-care, 
and includes applications for service 
providers of all types that have particular 
relevance to the consumer in the 
provision of e-inclusion and accessibility. 
The Roadmap also includes references 
to relevant areas that contribute 
to the overall goal of SmartHouse 
standardization.

Shortlist of 25 ecosystems
Having created a short list of relevant 
standards for the Roadmap, the SHR 
Project Team reduced the more than  
6 000 existing SmartHouse-related 
standards to a short list of 25 ecosystems 
relevant for the SmartHouse Roadmap. 
Examples of ecosystems that can be 
shared in the SmartHouse home network 
resources and are able to operate at one 
or more levels are: Bluetooth, DECT (Digital 
Enhanced Cordless Telecommunications), 
DLNA (Digital Living Network Alliance), DVB
(Digital Video Broadcasting), TCP/IP (Trans-
mission Control Protocol/Internet Protocol), 
USB (Universal Serial Bus) and Wi-Fi. 

Endorsing SHR project methodology
The SHR Project has developed 
a set of recommendations to 
stimulate a successful deployment 
of the Roadmap covering issues like 
transition and compliance testing. The 
recommendations address generic 
actions that will create opportunities for 
interoperability for a future digital home 
environment such as the “SmartHouse”. 
Recommendations aim to encourage 
the EC (European Commission) to 
stimulate industrial alliances and invite 
standardization bodies to intensify and 

extend the collaboration to harmonize 
common elements of system hardware 
and software interfaces. 

Home energy management systems 
in Asia 
“PASC (Pacific Area Standards Congress) 
members are increasingly concerned 
about energy efficiency and the different 
measures they can put into place,” said 
IEC-APRC (Asia-Pacific Regional Office) 
Officer in Charge Dennis Chew following 
the 34th PASC meeting held in Bangkok, 
Thailand, on 31 March-2 April.
 
PASC will include HEMS (home 
energy management systems) at its 
2012 meeting. 
 
The approaches to energy-efficient 
homes in the future present certain 
similarities in the region’s most 
industrialized economies: Japan, 
China and the Republic of Korea. 
Shuji Hirakawa, Japan’s member on the 
IEC SMB (Standardization Management 
Board) and former secretary of IEC TC 
(Technical Committee) 100: Audio, video 
and multimedia systems and equipment, 
gave e-tech an overview of the situation 
in these countries

Home units will control appliances (Photo: LG) 
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Echonet
In Japan, equipment manufacturers felt 
they were approaching the limit of what 
could be achieved in terms of the energy 
efficiency of individual appliances and 
devices. They saw integrated, systematic 
control of energy consumption at the 
community and household level as an 
attractive option. The Echonet (Energy 
Conservation and Homecare NETwork) 
consortium developed a standard of the 
same name for communication between 
appliances and networks that was 
accepted as an International Standard by 
IEC TC 100, which prepared a number 
of Echonet-compatible International 
Standards for, in particular, network  
and service diagnostic interfaces  
and communication protocol over  
IP for multi-media household 
appliances. 
 
Japan wants to introduce automation 
systems and city- and regional-level 
energy management systems. Several 
companies such as Toshiba, Hitachi, 
Mitsubishi and Fuji Electric are proposing 
infrastructures on the energy supply-
side. Japan also has many consumer 
electronics firms, like Sony, Toshiba and 

Panasonic and others that produce white 
goods (refrigerators, ovens, dishwashers, etc.).

Echonet provides tools to implement 
functionalities to control white goods via 
embedded microprocessors through 
wireless or wired connections. Echonet-
enabled air-conditioning units can be 
controlled remotely. Japan already has 
10 million Echonet-ready air-conditioning 
units. This is quite important as air 
conditioning consumes 30 % of the 
electric energy used in Japanese homes, 
Hirakawa said. 
 
Current Echonet appliances have small 
display and control units, but it will be 
possible to control them via TV sets, 
personal computers or mobile devices in 
the future. 

China and Korea
China, through its IGRS (Intelligent 
Grouping and Resource Sharing) 
developed a solution similar to Echonet, 
which was also accepted as an 
International Standard by IEC TC 100. 
Control of the appliances that meet 
this standard relies mainly on wireless 
control, as China lacks the extensive 

wired networks common in Japan. For 
its wireless operation the Chinese system 
uses frequencies in the 900 MHz range 
that require central government frequency 
allocation.
 
Korea, through the Korea Home Network 
Industries Association, makes great 
efforts to realize smart home applications 
to be able to control power consumption 
of each appliance remotely either centrally 
or through distribution, according to 
the architecture. However, consumers 
in Korea, like elsewhere, don’t like to 
be ordered to stop their equipment. 
Nevertheless they can be encouraged to 
manage their consumption and control 
their equipment to use it at low-demand 
time at a lower cost through flexible 
price structures. These will allow the 
consumers’ interests in reducing  
outlays and the suppliers’ interests in 
achieving lower demand at peak time 
to converge. 
 
In July 2005, these three organizations 
from Japan, China and Korea joined 
to organize the International Seminar 
on the Standardization of Asia Home 
Networks, which aimed at seeking ways 
to cooperate in promoting the spread of 
home networking in East Asia.
 
Following the 34th PASC meeting Chew 
said that the IEC’s Smart Grid work would 
be helpful in the drive to introduce smart 
home energy management systems in Asia.

Shorter time to market and greater 
flexibility
Harmonizing common elements should 
assist service and application developers, 
manufacturers of advanced electronic 
devices and service providers in 
designing and developing services and 
products with lower costs, increased 
reliability, improved safety and shorter 
times-to-market and greater flexibility, and 
in providing users with a richer choice 
and planning confidence in the areas of 
eHealth, energy management, alarming, 
telecommunications, Internet access, TV 
and multi-media, and home automation 
systems (Domotics).

Many home appliances can be programmed remotely in the near future 
(Photo: Whirlpool) 
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In commercial and office buildings, 
energy is consumed by appliances 
and equipment, from computers and 
copiers to water coolers and lighting. 
Heating and cooling equipment – 
often out of sight – is another major 
source of energy consumption.

Huge progress has been made in recent 
years to develop and manufacture 
appliances and equipment that consume 
much less energy than they used to when 
energy saving wasn’t a pressing issue. 
Today’s appliances often consume less 
than half of the electricity they would 
have used in the past, despite the new 
products’ added features.
 
Improving energy efficiency in commercial 
and office buildings saves money, 
reduces emissions and can also improve 
productivity. Many countries have 
developed, or are developing, strategies 
for energy savings and emissions 
reduction from appliances and are 
passing legislation to that effect.

Energy efficiency through 
IEC standards…
Standards can serve as basis for 
regulations and legislation in the energy 
efficiency field. The IEC has a whole 
catalogue of International Standards that 
deal not only with safety requirements 
for appliances and equipment, but also 
provide metrics and testing specifications 
to achieve optimal energy consumption. 
 
Manufacturers of appliances and 
equipment for commercial and office 
buildings can rely on IEC International 
Standards to develop state-of-the-art 
products that meet the strictest safety 
and energy-efficiency requirements. 
Going a step further, they can rely on the 
IECEE, the IEC System of Conformity 
Assessment Schemes for Electrotechnical 

Equipment and Components, to have 
their products tested and certified. 

…and certification
IECEE has been testing and certifying 
appliances and equipment for many 
years, focusing on product safety and, 
when required by the standards – dealing 
with ballasts for example – also providing 
services covering performance aspects. 
And now, responding to industry’s 
demand, it is about to launch a new 
service for energy efficiency.

New IECEE service
IECEE Working Group 2: Business 
development, has prepared 
recommendations for approval at the 
next CMC (Certification Management 
Committee) meeting to be held in 
Istanbul, Turkey, on 29-30 June 2011. 
One of those recommendations deals 
with the launch of CA (Conformity 

Assessment) services for energy 
efficiency/performance of end products 
such as washing machines, dishwashers, 
refrigerators, office equipment and so 
forth.
  
This service will provide a Test Report 
issued by a IECEE CBTL (Certification 
Body Testing Laboratory) and validated 
by a STR (Statement of Test Result) 
issued by an IECEE NCB (National 
Certification Body). The service can be 
used as a stand-alone service or as a 
combined safety and energy efficiency/
performance service, upon request 
from the manufacturer, where both Test 
Reports are attached to the CB Test 
Certificate or the FCS (Full Certification 
Scheme) Certificate issued by the 
IECEE NCB.

IECEE facilitates access to market

CB Scheme 
A CB Test Certificate is a global passport 
for products to be accepted in all 
IECEE member countries. It is so well 
known that global acceptance is a reality, 
even in countries that are not part of 
the IECEE community. “One test, one 
international certificate” opens the doors 
of the global market. 
 
The IECEE CB Scheme provides the 
assurance that tested and certified 
products meet the strictest safety, 
reliability and performance in compliance 
with the relevant IEC International 
Standards. It helps reduce costs and 
time to market, eliminates duplicate or 
multiple testing and offers a high level of 
confidence for manufacturers, retailers 
and consumers alike. 

CB-FCS
The CB-FCS Scheme for Mutual 
Recognition of Conformity Assessment 
Certificates for Electrotechnical Commercial buildings such as shopping malls... 

Certifying energy efficiency
IECEE to propose new Conformity Assessment service
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Equipment and Components is an 
extension of the IECEE CB Scheme 
in that it also includes the initial 
factory inspection and regular factory 
surveillance. This goes far beyond 
product testing and includes a complete 
follow-up through the surveillance 
at the factory or factories where the 
certified product is manufactured. This is 
interesting for manufacturers who need to 
provide proof that products manufactured 
in a given factory offer a consistent level 
of quality over time. 

... and office buildings... ...as well as office equipment are major 
sources of energy consumption. 

China has seen huge economic 
changes in the past three decades. 
The state began to reform its 
economy at the end of the 1970s, 
shifting from a state-planned to a 
market economy. This move gave 
many industry sectors free rein 
to develop and grow, locally and 
internationally. Chinese industry 
is now a major player in the global 
market. China is also the country that 
has the world’s largest population.

Such rapid development has brought 
with it the necessity for increased energy 
resources. Although China is today the 

largest producer of renewable energy 
from wind and the sun, it still relies heavily 
on fossil fuels such as oil and gas to meet 
industry energy needs. And as demand 
exceeds local production, China has 
to import oil from other parts of 
the globe.
 
Ex equipment standardized and 
certified 
The increasing importance of the 
Chinese petroleum sector brought with 
it the need for new facilities and highly 
specialized devices and equipment 
that could be used in hazardous or 
Ex (explosive) environments. This is 
where standardization, IEC International 
Standards in particular, and Conformity 
Assessment play a crucial role.

IECEx in China
China is a member of IECEx, the 
IEC System for Certification to Standards 
Relating to Equipment for Use in 
Explosive Atmospheres, through an ExCB 
(Ex Certification Body), CQM (China 
Quality Mark Certification Group Co. Ltd.) 
and an ExTL (Ex Testing Laboratory), 
PCEC, the supervision and test centre 
of Ex-products for China’s petroleum 
and chemical industry. PCEC has been 
an IECEx-accredited Testing Laboratory 
since 2005.

Promoting IECEx
To help promote and expand 
IECEx activities in China, PCEC 
participated in the International Forum 
on Petroleum & Petrochemical 
Equipment Industry Development, an 
event held in March, in conjunction with 
EXPEC, the China International Explosion 
Protection Electric Technology & 
Equipment Exhibition, and CIPPE, China 
International Petroleum & Petrochemical 
Technology and Equipment Exhibition.
 
The Forum was the ideal platform for 
PCEC to present the IECEx System 
and its Certified Equipment Scheme 
to a high level audience composed 
of senior officials from China’s oil and 
petrochemical industry and international 
companies and organizations. PCEC 
introduced IECEx, the certification 
process and highlighted the differences 
with the Chinese national Ex approval 
system. Many senior managing officers 
and directors from oil and petrochemical 
companies’ Health and Safety 
Departments expressed great interest in 
the system.

EXPEC and CIPPE
EXPEC and CIPPE are events that have 
brought together major players in the 
Chinese and international Ex industry for 

IECEx in China
Chinese Testing Laboratory promotes the system at major event

CIPPE 2011 exhibition hall 
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CONFORMITY ASSESSMENT

Riding high
IECQ makes commercial and office environments 
safer

Electronics are everywhere in 
commercial and office buildings. 
Elevators, escalators, automatic 
sliding doors or lighting all rely 
heavily on electronics nowadays. 
The same can be said of most of the 
smaller devices that equip stores and 
offices. While safety is an important 
issue for any electronic device, it 
becomes crucial for equipment 
that is used by hundreds, if not 
thousands, of people every day.

Safe ride
Take escalators, for example. They are 
everywhere: in office buildings, shopping 
malls, department stores, train and 
underground stations.
 
They usually have pictograms warning of 
the dangers of improper use, especially 
when small children are involved. But 
manufacturers don’t just rely on good 
behaviour to prevent accidents from 
happening. With the emergence of new 

technologies in the electronics sector in 
particular, they have put in place many 
other safeguards to make their products 
safer.

the past eight years. The exhibition is 
one of the top petroleum exhibitions in the 
world, attended in 2011 by 

1 500 exhibitors from 45 countries, 
coming not only from China, but also 
from the US (United States), Canada, 

the United Kingdom, France, Germany, 
Russia and Singapore among others. 
They showcased the latest oil and gas 
technology, products and equipment for 
some 40 000 visitors.

The IECEx Certified Equipment Scheme
From the smallest to the largest piece 
of equipment used by the Ex industry, 
all can be tested and certified by IECEx. 
An IECEx Certificate is like a passport 
for manufacturers of Ex equipment. 
It provides clear proof of claimed 
compliance with International Standards. 
It certifies that the equipment in question 
has the right level of protection. It provides 
assurance that products bearing an 
IECEx Certificate conform to the 
International Standards listed on the 
same Certificate.

The IEC has a TC (Technical Committee) 
that prepares standards for equipment 
used where there is a hazard due to 
the possible presence of explosive 
atmospheres of gases, vapours, mists 
or combustible dusts. IEC TC 31: 

Equipment for explosive atmospheres 
has developed the IEC 60079 series of 
International Standards that address 
many of the issues facing manufacturers 
of Ex equipment in terms of safety and 
protection.

To complement the use of its International 
Standards, the IEC offers a CA 
(Conformity Assessment) System, IECEx, 
that tests and certifies Ex devices and 
equipment, as well as the skills of the 
persons working in such an environment.

IEC TC 31 and IECEx

Example of an Ex environment: an oil rig Explosion-proof camera housing (Credits: Pelco). 

LED demarcation light for escalators 
(Credits: Mathis Electronics) 
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CONFORMITY ASSESSMENT

Close up of an escalator that uses an 
articulated handrail (Credits: The Squirrel, 
Wikipedia) 

Today’s escalators are full of switches, 
sensors, detectors and more. There 
are switches that stop the escalator if a 
foreign object gets caught between the 
steps and the landing. 
 
There are handrail speed sensors that 
monitor how fast the handrail moves. If 
the sensor notices a speed difference 
between the handrail and the steps,  
it sounds an alarm, pauses,  
and then automatically stops the
escalator.
 
In automatic-start/stop escalators there 
are sensor switches that automatically 
engage the escalator motion when a 
rider is detected on the first step of the 
entrance landing platform and stops 
the escalator when there are no riders on 
the unit.
 
There are step demarcation lights, either 
fluorescent or more recently LEDs (light-
emitting diodes). The illumination between 
the steps improves the passengers’ 
awareness of the step divisions.

Safety comes first 
Reliability, safety and performance are 
of the utmost importance for escalators 
and all other devices used extensively 
by a great number of people. One faulty 
piece of equipment may have disastrous 
consequences: the escalator won’t stop 
when something gets caught between 
steps and landing, sliding doors will close 
when someone is passing through, and 
so forth. 
 
This is why it is essential for 
manufacturers to use high-quality and 
reliable electronic components when 
manufacturing their products and 
equipment.

IECQ plays leading role
Electronic component manufacturers 
and suppliers all over the world have a 
very powerful tool at their disposal to 
make sure their component products 

and assemblies meet the strictest 
requirements: IECQ testing and 
certification. IECQ is the IEC Quality 
Assessment System for Electronic 
Components.
 
As a worldwide approval and certification 
system covering the supply of electronic 
components, assemblies and associated 
materials and processes, IECQ tests 
and certifies components using quality 
assessment specifications based on  
IEC International Standards. 
 
The wide range of electronic components 
covered by IECQ is used in all kinds of 
technologies, from the smallest device to 
the very complex equipment. At present, 
there are eight families of components 
certified 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’s contribution to a safer and more 
reliable world can only increase with the 
development of new technologies and 
state-of-the-art electronic devices.Escalators in a shopping centre 
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INDUSTRY SPOTLIGHT

The commercial sector is one 
of the main consumers of energy – 
of electric power in particular – in 
industrialized economies today. As 
energy efficiency emerges as key 
to our use of electric power in the 
future, the design and construction 
of so-called zero-energy commercial 
buildings – that is, buildings that 
produce as much energy as they use 
– will be essential.
 
 
Potential for savings
Although a uniform breakdown is 
impossible to give, owing to the very 
different economic, climatic and other 
conditions globally, data show that the 
commercial sector accounts for 20 % to 
40 % of the energy used in industrialized 
countries. Buildings, such as offices and 
retail outlets, represent the lion’s share 
of the energy consumption in this sector. 
Therefore, the potential for very significant 
reductions in energy consumption is 
considerable, and ZEBs (zero-energy 
buildings) will play a major role in 
achieving these savings. 

Systems perspective
Buildings, commercial, industrial or 
residential, are ensembles of countless 
different and complex elements and 
systems. Achieving zero net energy 
consumption and carbon emission of 
buildings means adopting a systems 
approach, which requires dealing with all the 
parts together and looking at both cutting 
consumption and producing energy. This 
systems perspective and energy efficiency 
are at the centre of the IEC’s White Paper 
“Coping with the energy challenge”. The IEC 
is working on International Standards for 
most systems used in ZEBs.

Energy hogs
Heating, cooling and ventilation represent 
major shares of the energy consumption 

of commercial buildings. Heating is mainly 
provided by fossil fuels (gas or diesel fuel), 
cooling and ventilation by electric energy. 
In the US (United States), for instance, 
heating makes up 38 % of the total site 
energy consumption, of which less than 
2 % comes from electric power. As for 
cooling, ventilation and refrigeration, they 
make up some 20 % of the total site 
energy used. The respective shares could 
vary elsewhere, but heating, cooling and 
ventilation would still be major energy 
consumers.
 
Cutting the energy required to heat, cool 
and ventilate buildings can be achieved 
in great part through passive measures, 
such as proper insulation of the building 
envelope (walls, windows, roof and floors) 
and other measures, such as orientation 
or design (balconies or blinds providing 
shade). 
 
But active measures, such as the 
installation of programmable thermostats 
and of heat pumps, must be taken 
to cut significantly the use of fossil 

fuels or the overall electric energy 
consumption to heat or cool buildings. 
IEC SC (Subcommittee) 61D: Appliances 
for air-conditioning for household and 
similar purposes, prepares International 
Standards for electrical heat pumps, air 
conditioners and dehumidifiers. 

Lighting
Lighting represents around 40 % of 
total site electric energy used in the 
commercial sector. This includes office 
and storage space, site and external 
lighting. Cutting electricity consumption 
for lighting is thus essential. At a time 
of relatively cheap energy, little attention 
was paid to sensible use of lighting in 
the commercial sector; unoccupied 
office or storage space was often 
constantly lit. 
 
Nowadays, timers and sensors 
contribute to cutting the electricity 
needed for lighting commercial buildings, 
switching off or on lights as required. 
IEC TC 47: Semiconductor devices, 
prepares International Standards for 

Energy-efficient commercial buildings 
The commercial sector uses some 40 % of the energy consumed in the world

Solar modules array on office building (Dubai) 
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integrated circuits and sensors, among 
many other devices and systems. 
 
The consumption of electricity for lighting 
can be cut significantly also by replacing 
incandescent lamps with more efficient 
lights such as fluorescent, compact 
fluorescent or LED (light-emitting 
diodes) lights. IEC TC 34: Lamps and 
related equipment, and its SCs, prepare 
International Standards for all types of 
lamps and luminaires. 

Energy-producing buildings
By definition ZEBs must produce energy 
to achieve zero net energy consumption 
and zero carbon emission. The current 
emphasis placed on renewable sources 
of energy and significant advances in 
technologies offer many possibilities for 
achieving these objectives in commercial 
buildings. 

Tapping renewable energies
Converting solar radiation into electricity 
using PV (photovoltaic) installations is 
emerging more and more as a cost-
effective solution for stand-alone or 
grid-connected applications. Solar panels 
are proving increasingly popular for the 
commercial sector for these economic 
reasons and also often, in no small 
measure, to project a “Green” corporate 
image. IEC TC 82: Solar photovoltaic 
energy systems, which prepares 
International Standards for systems 
of PV conversion of solar energy 
into electrical energy, is involved in 
all PV aspects. Its scope extends 
constantly to include new 
PV technologies. 

Crystalline silicon PV modules are still the 
dominant type, but thin-film PV modules 
have improved considerably. Thanks to 
nanotechnology and new materials they 
can now be printed or even sprayed 
directly onto a variety of surfaces and 
fully integrated into windows. These solar 
windows, known as PVGUs (photovoltaic 
glass units), help offset and even exceed 
a building’s energy use. 
 
Harnessing wind power for use in 
commercial building is generally less 
developed than using solar power, but 
solar-wind hybrid solutions are being 
developed. IEC TC 88: Wind turbines, 
prepares International Standards for wind 
turbines that convert wind energy into 
electrical energy. 

Storing and feeding back energy
Producing energy on commercial sites is 
a major benefit, but being able to store it 
and to make it available to other users via 
the grid are important issues too. 
 
The energy produced by ZEBs comes 
mainly from renewables, which are 
intermittent sources. It is therefore 
important to store the excess energy 
generated at peak time to use it 
when needed. Batteries play an 
important role in this task and the work 
of IEC TC 21: Secondary cells and 
batteries, which prepares product 
standards for all secondary cells and 
batteries, is essential in this domain. 
 
Feeding back excess electric energy into 
grids if it is produced is another possible 
benefit.

A long-term perspective 
All the technologies needed to build 
ZEBs exist, yet buildings are, by 
definition, made to last. This means that 
many commercial buildings, built when 
energy – electric energy in particular 
- was cheap, are not energy-efficient. 
Bringing all of them to ZEBs standards 
will take some time, but measures can be 
taken also to cut significantly the energy 
consumption of commercial buildings 
through refurbishment and installation of 
new systems. 

Heat pumps in commercial building 

Wind turbine on roof of Arizona State University 

INDUSTRY SPOTLIGHT
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TECHNOLOGY FOCUS

By Philippa Martin-King

Even based on the most conservative 
of figures, in OECD (Organization 
for Economic Cooperation and 
Development) countries, buildings 
account for at least one-quarter of all 
energy use. Often, that figure rises 
to 40 % of total energy consumption, 
and in industry up to a half. Buildings 
therefore, whether residential or 
tertiary, can contribute meaningfully to 
electricity savings.

Buildings are high electricity 
consumers
Statistics show that in developed countries, 
buildings can account for up to 40 %, 
sometimes even 50 % of total electricity 
consumption. Buildings are filled with 
power-hungry equipment such as data 
centres and air-conditioning units and 
heating systems that switch on and off 
with unfailing regularity. When there is a 
sudden rise or drop in temperature and all 
the devices switch on at the same time, 
the power consumption surges. Building 
owners find themselves with high electricity 
bills, and utilities are left with the sensitive 
task of managing supply and demand in 
order to avoid brownouts or, in the worst 
case scenario, blackouts.
 
The California blackouts at the beginning 
of the 21st century drove the high-tech 
American state to declare a situation of 
emergency. Inability to manage supply and 
demand in real time created a shortage of 
electricity that left thousands of buildings, 
both businesses and homes, stranded for 
long periods without any electricity. Today, 
despite the ever increasing demand for 
more energy in developed countries, that 
extreme situation can be avoided thanks 
to the innovation of the Smart Grid and 
networked technology that provides  
for intelligent management of power use 
and supply.

Efficiency through automation 
and control 
Energy savings can be made by 
upgrading and renovating a building’s 
electrification and by taking energy-
efficiency measures such as installing 
low-consumption, high-efficiency lighting 
systems, motors and transformers. 
Then, installing intelligent automation and 
control systems to manage and maintain 
them provides the means to optimize 
the devices further, either by switching 
them off entirely, by reducing use to a 
minimum when not needed or simply by 
highlighting “bad habits” that can then 
be corrected. For instance a 2-degree 
variation in temperature settings on 
heating or cooling systems can consume 
up to 10 % additional energy, which 
can have significant overall consequences 
in the long run. Solutions include 
presence and light detectors, timers, 
variable-speed drives, automated 
and control systems for electric 
motors, and PLCs (programmable 
logic controllers).

A long life 
It’s important too to consider the entire 
life-cycle of a building, taking into account 
its use of energy at all times and not just 
for one particular phase in its life. This is 
particularly relevant when one considers 
that the life span of a building is long in 
comparison with other energy consuming 
devices or systems. And where new 
constructions often have state-of-the-art 
energy efficiency solutions integrated in 
them, in existing or renovated buildings 
these solutions are poorly implemented. 
Statistics show that each year only some 2 % 
of existing buildings get replaced. On the 
other hand, 80 % of the buildings that will 
still exist in 2020 have already been built. 
So it is vital to look at how smart energy-
efficiency measures can be included in 
renovation efforts.
 
In 2008, the US (United States) Department 
of Energy launched a zero-energy housing 
programme whereby participating builders 
commit to constructing new housing with 
30 % savings on a home energy rating scale.
 

Intelligent buildings
Reducing energy use through smart technology

Bahrain twin towers with wind turbines between them. 



e-tech I Issue 05/201118

In Europe, countries such as Ireland, 
Germany and Switzerland have programmes 
for passive and minergie buildings. In 
Australia, there is a NatHERS (nationwide 
house energy rating system) that uses 
computer simulations to assess the potential 
thermal comfort on a scale of zero to  
10 stars. The more stars, the less likely 
the occupants are going to need cooling 
or heating to stay comfortable. Typically, 
houses built in 1990 averaged about one 
star on the NatHERS scale. Nowadays, 
many well-designed houses have six or 
more. The Green Building Council of South 
Africa has based its own Green Star SA 
rating tools on the Australian Green Building 
Council tools and has different rating 
systems for different types of buildings. 

In Asia, the Korean government has 
introduced new global climate protection 
guidelines to reduce energy consumption 
in buildings and its associated CO2 
(carbon dioxide) emissions. Indeed, 
in Korea, according to the Korean  
company LS Industrial Systems [see the 

December 2008 e-tech], the amount of 
energy consumed by buildings is, on 
average, twice as high as in Western 
Europe. Korea’s real estate market is 
booming and is anticipated to grow by 9 % 
over the next few years. The situation offers 
much scope for energy-efficient solutions 
and constructing sustainable green- and 
low-energy buildings using alternative 
energy sources such as photovoltaic 
systems, hydro-electric power and 
geothermal power.

ICT use increasing 
A major consumer of energy in buildings, not 
only in offices, manufacturing sites, hospitals 
and so on, but increasingly in private homes 
too, is ICT (Information and Communication 
Technology). It’s hard to image that in some 
of the developed countries that are looking 
to reduce their energy consumption with an 
aim to becoming a 2 000 watt society,  
i.e. with an annual consumption of  
2 000 W per person, that up to half of  
that energy can, at present, be taken up 
by ICT equipment, of which up to 30 % is 
consumed in standby mode. 

Need to diagnose and monitor to install 
correct solutions 
In order be able to carry out correct 
diagnosis and manage energy well, it’s 
first necessary to be able to measure 
and monitor use. Solutions include smart 
metering systems, monitoring systems and 
services, energy management systems and 
services.

From zero to negative – managing 
power and generating energy 
There are buildings that have extended 
beyond zero energy consumption and that 
are already capable of generating power. 
One of these, the revolutionary Bahrain 
world trade skyscraper, has three 225 kW 
wind turbines integrated in its twin towers, 
the sail-shaped buildings on either side 
are designed to channel wind coming from 
within a 45-degree angle between them 
and direct it perpendicularly through the 
wind turbines, thus generating from 1,1 to  
1,3 GWh a year. The energy generated 
from harnessing the power of the strong 
sea winds is the equivalent of 11 % to 15 % 
of the total power consumption  

of the towers, or the lighting for roughly 
300 homes.

The buildings have been designed so as 
to minimize the effect of the strong sun, 
which, in the Kingdom’s hot seasons can 
bring temperatures up to 50 degrees 
Celsius. During those peak summer 
periods the demand for air-conditioning is 
estimated to use up as much as 65 % of 
present energy demands and in coming 
years is expected to increase up to 
70 %. Bahrain has built a large-scale 
district cooling system that is designed to 
act as a thermal energy store in provision 
for rising temperatures and the ensuing 
peak power demands. The system uses 
the sea to generate a centralized storing 
system of ice or chilled water, which is 
then pumped out underground to local 
buildings for their own air-conditioning 
needs. The trade centre twin towers 
are connected to this system by way of 
low-energy pumps controlled by sensor 
systems that metre demand and supply. 

Zero energy downtown project 
Another venture, the XERO Project 
earned one of three first-place prizes in 
the Re: Vision Dallas design competition. 
It asked the question, “What if one block 
in Texas became the sustainable model 
for the world?” The proposal is for a new 
zero-energy, mixed-use development 
in downtown Dallas. At the heart of two 
intersecting greenways a residential 
tower incorporates passive and active 
systems to achieve a high level of resource 
efficiency. The south-facing façade has 
photovoltaic panels that both shield it 
from direct sun and provide a sustainable 
energy source. Inside the building skip-
stop elevators only stop on certain floors, 
which not only economises energy but 
forces people to take the stairs and 

Work has just started on the Beorma Quarter in 
Birmingham, UK. 
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Korea’s real estate market is 
booming and is anticipated to grow 
by 9 % over the next few years

During the summer months in 
Bahrain temperatures can reach  
50 degrees Celsius. Demand for air-
conditioning is estimated to use up 
as much as 65 % of present energy 
demands. In coming years this is 
expected to increase up to 70 % 
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engage in a bit of physical activity. Then, 
there is a ground-source heat pump and 
a through-ventilation system that further 
reduce energy use. 

Dealing with the measurements 
New technologies are constantly being 
developed to deal with the metering 
requirements in buildings. Rather than 
simply measuring and transmitting 
information, they use smart systems to 
analyse data and determine the most 
efficient approach. An award-winning 
clean-tech company based in Toronto, 
Canada, has developed one such  
system. Regen Energy uses swarm [see 
below] technology, controllers that act  
a bit like smart power switches  
and that determine the best times to  
turn equipment on and off. When  
several controllers are networked  
together they are able to learn the  
power cycles of each appliance and  
so reconfigure them to maximize  
collective efficiency.
 
There might be 10 to 40 controllers linked 
together wirelessly in a building, so that 
whenever a utility needs to generate 
reserve power or, for instance, there’s a 
refrigerator that needs an extra cycle to 
maintain a particular temperature, using a 
“demand response” approach, the system 
is able to dim the lights and turn down the 
air conditioning in order to curb the power 
use and transfer the energy to where it is 
needed most. 

Swarm intelligence creates energy 
savings 
“Swarm logic” is the ability of many small 
devices to link together so that collectively 
the structure takes on a smart behaviour. 
In the case of smart buildings, wireless 
technology is used to link together a 
number of sensors or transducers, 
switches and controllers via a network 
to create small energy savings. When a 
number of low power consuming devices 
are linked together, a bit like the self-
organizing behaviour of bees or ants, 
their resulting collective power saving 
can generate an appreciable amount of 
energy and avoid a brownout or even 
blackout.

The concept of swarm intelligence was 
first used in 1989 by Gerardo Beni and 
Jing Wang in the context of their artificial 
intelligence work on cellular robotic systems. 
They define it as the collective behaviour 
of decentralized, natural or artificial, self-
organized systems. 

Applying social media technology to the 
power grid to smooth out the spikes 
A recent televised interview on PBS (Public 
Broadcasting Services) with the Canadian 
eco company Planet Forward talked 
of a mini-energy network that can help 
companies cut their building costs.
 
The project is based on both a high-tech 
and a low-tech approach. Low-tech simply 
involves working democratically directly with 
building managers to identify what energy 
they feel they can live without when the grid 
is stressed, for example, by raising the air 
conditioning thermostat a few degrees or by 
dimming a few lights.
 
The high-tech approach involves signing 
up for a contract with a virtual power plant 
and installing a monitoring system that 
tracks electricity usage in real time over the 
network. The agreement is that, whenever 
it’s necessary, the system can hit a switch 
to lower the building`s energy consumption 

remotely. A chain of 150 supermarkets 
in Southern California is already using  
the networking system to compensate 
for increased energy demands on the 
grid when the temperature rises, thereby 
generating reserve power for the rest 
of the community. In return, it receives 
financial compensation for a part of any 
energy savings that are made. A hotel with 
a mission to be environmentally friendly 
has reduced its power demands in ways 
that remain invisible to the guests. Having 
installed measuring devices throughout  
the building, it has been able to adjust 
HVAC (high voltage alternating current) 
systems and shut down some of its laundry 
machines. Making these minor adjustments 
has provided it with estimated annual cost 
savings of USD 7 500.
 
Without needing to find further technologies 
and solutions, much can be done simply 
by activating all existing levers and 
implementing proven technologies. All  
the components of a smart building exist  
in the standardization work of many  
IEC TCs (Technical Committees) that deal 
with wind turbines, sensors, low-energy 
lighting systems, photovoltaics and so on. 
Many of these are listed in the publications 
contained in the Smart Grid technology 
sector of the IEC website. 

The Dallas Xero project. 

TECHNOLOGY FOCUS
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There is a wide variety of intelligent 
applications in buildings that often 
simply goes unnoticed. Smart buildings 
get much of their intelligence from the 
small sensors and transducers that are 
integrated in their devices or simply 
added to already installed systems to 
track and transmit information that is 
vital to managing power and energy and 
helping curb consumption. 

Networked sensors provide intelligence
Today, much can be done to manage 
systems using sensors or transducers that 
are either built into equipment or simply 
installed peripherally around existing 
installations. Sensors can be used to 
detect, measure and estimate power 
consumption and needs. Using sensors 
that relay the information across a network 
to a computerized system that can 
analyze information and adjust power use 
accordingly, it is possible to cut down on 
electricity consumption for lighting, printers, 
computers and other such comforts 
that might otherwise remain unused but 
switched on for hours on end.

Tucked away in the heart of buildings 
There are a wide variety of applications in 
buildings that often simply go unnoticed. 
For instance, in public buildings 
transducers can be installed in elevators, 
doors, and in lighting systems. More 
specific to manufacturing sites, there 
are transducers in most industrial drives: 
forklifts, machine tools, printing machines 
and power equipment. Today, most forklifts 
are battery-powered. It’s transducers that 
control the precision and speed of the 
fork, calculating exactly the force that is 
necessary to lift the load. By optimizing the 
use of power, transducers are responsible 
for overall energy savings, since the 
batteries do not have to be charged up so 
frequently.
 
It’s a transducer, too, that causes the door 
of an elevator to shut or to open again 

if it senses an obstacle. Then again in a 
high-rise building, a sensor will adjust the 
torque of the elevator so that it accelerates 
and stops smoothly at exactly the right 
level. Used intelligently, a transducer can be 
made to vary the speed drive of the electric 
elevator motor and thus economize energy. 

Transducers can be retrofitted 
A transducer is an electronic device that 
converts energy from one form to another. 
Dual element transducers with both sending 
and receiving elements are useful for 
measuring precisely either the flow of electric 
charge – the amps – or the electrical tension 
– the volts by quantifying the magnetic field 
on opposite sides of an electrical conductor 
through which an electric current is flowing, 
and transmitting the information elsewhere 
for analysis. Transducers can be installed as 
part of an electric circuit or, because they 
can be contactless, simply snapped over an 
existing cable with no need for modification, 
screwing or soldering. The implication is that 
they can be retrofitted very effectively into 
existing installations without having to shut 
down operations.

Transducers meter and monitor 
A global company, LEM, reported in 
the March 2008 e-tech, designs and 

manufactures many of the world’s 
transducers used for metering and 
monitoring devices as well as for industrial 
energy efficiency control. Originally, the 
company produced its transducers for 
electric trams where there was a need 
to ensure there was no interruption in 
power and that electricity supply was 
kept constant. Now, the devices are fast 
becoming an integral part of electronically 
controlled applications destined to improve 
energy efficiency. In buildings they control 
the safety of systems, monitor battery 
backup and track individual power 
consumption, both with a view to invoicing 
electricity consumption individually and to 
managing energy efficiency.

Tracking in real time 
Thanks to their precision and the real-time 
measurements transducers and sensors 
can provide, it’s easy to track the pattern 
of electricity usage and, in addition to 
controlling and monitoring consumption 
of individual residents or customers in a 
building, the measurements can provide 
sufficient stimulation to modify behaviour 
and, ultimately, to cut down energy use. At 
the same time, because the information is 
received in real-time, the Smart Grid is able 
to respond accurately to demand and take 

Intelligent buildings
Sensors and transducers transmit intelligence

TECHNOLOGY FOCUS

Transducers come in all shapes and sizes 
 



necessary measures to ease consumption 
during peak times and even out the load 
balance.
 
In a building, there are many types of 
basic measurements that can be made 
that involve voltage sensing, current 
sensing, temperature sensing, moisture 
sensing, continuity sensing and phase 
measurements. With the advent of wireless 
transmission capable of communicating 
data, it now makes economic sense to 
integrate sensors at all levels and to make 
use of that valuable information.

Standardizing the way forward 
Many of the first sensor integration 
developments emerging on the market  
were built using nonstandard protocols  
that made their implementation difficult.  
A study produced by Mark Gaynor and 

Steve Boulton of Boston University on 
“Integrating Wireless Sensor Networks with 
the Grid” underlined how for a widespread 
adoption of wireless sensor technology 
applications, developers needed to have 
access to sensors with APIs (application 
programming interfaces) that their 
development environments supported. 

Making the Smart Grid smarter 
Now, with the plethora of applications 
appearing on the market, thanks to the 
technological developments of sensors, 
wireless networking and a standardized 
approach to transmitting, collecting and 
using the information, the Smart Grid can 
become smarter.
 
Taking a systems approach that accounts 
for even the smallest, most insignificant 
energy savings, finally, real economies  

of scale can be realized. The IEC and  
its various strategic groups and TCs have 
an important role to play in ensuring this is 
the case.
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The difference between a sensor and a transducer
According to the National Instruments 
forum, a sensor is a “device that 
responds to a physical stimulus (as 
heat, light, sound, pressure, magnetism, 
or a particular motion) and transmits a 
resulting impulse (a signal relating to the 

quantity being measured). For example, 
certain sensors convert temperature 
into a change in resistance. 

A transducer is a device that is 
actuated by power from one system 

and supplies power usually in another 
form to a second system. For example, 
a loudspeaker is a transducer that 
transforms electrical signals into sound 
energy. Often the words transducer and 
sensor are used synonymously.” 

TECHNOLOGY FOCUS

Transducers can be added to an already installed 
system to track and transmit information 

Taking a systems approach to 
managing energy in buildings is not 
restricted only to the devices and 
installations. The US (United States) 
has come up with the notion of High 
Performance Schools that improve 
the learning environment while 
saving energy, resources and money 
in order to provide a well-designed 
facility that, it is said, can enhance 
performance and make education 
a more enjoyable and rewarding 
experience.

Part of the environmental protection 
agency programme
A high performance school is a 
connotation developed by the US as 
part of its EPA (Environmental Protection 
Agency) programme. It is one in which 
the physical facility, both the school 
building and its grounds, has been 
designed from the outset taking a 
“whole building” approach. The design 
process considers the key systems and 
technologies, including recycling and life 
cycles of all the elements, right from 

Building philosophy
High-performance schools

Making education a more enjoyable experience
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Halt! Who goes there?
Controlling access

Controlling access to buildings, 
particularly those open to the 
public, has become a major security 
challenge for any institution. The 
advent of the digital era has provided 
a myriad of solutions, often controlled 
remotely, that include smartcards 
and RFID, video camera control 
units, biometrics, PIN (personal 
identification number) codes and the 
relevant software services.

 
Sophisticated tracking of identity
Only a few years ago, the most 
sophisticated form of control at the 
entrance to any building, whether publicly 
or privately administered, would have 
consisted of photographic identity, 
possibly based on an official national 
document such as a passport or ID card. 
Now, paper- or plastic-based passes 
have given way to many different forms 

of control, mostly using digital software 
applications with related hardware 
devices.

After printed paper-based ID, the first 
more advanced systems consisted of 
magnetic swipe cards that simply read 
the information that was stored on a 
magnetic strip. The information was 
standardized by a number of different 
joint ISO (International Organization for 
Standardization) and IEC publications 
such as ISO/IEC 7810, Identification cards 
– Physical characteristics, produced by 
ISO/IEC JTC (Joint Technical Committee) 
1/SC (Subcommittee) 17: Cards and 
personal identification.

From magnetic strips to radio waves 
Now, less than a decade later, the 
magnetic card has been largely replaced 
by smartcards that use a RFID (radio 
frequency identification device). An RFID 

has a unique serial number that has the 
advantage over a swipe card of being 
able to work remotely without having 
to have either line-of-sight or physical 
contact with its reader. Consequently, 
there are fewer hardware problems 

the beginning. It takes account of      
lighting, air temperature, humidity  
and noise levels, the environment,  
energy efficiency and resources, 
optimizing them on the basis of  
their combined impact on the comfort 
and productivity of students and 
teachers.

The philosophy behind a high performance 
school is that where good teachers 
and motivated students can overcome 
inadequate facilities and perform at a high 
level almost anywhere, a well-designed 
facility can truly enhance performance and 
make education a more enjoyable and 
rewarding experience. 

Reduced operating expenses 
If high performance schools cost less 
to operate, since they spend less for 
electricity, maintenance and other  
ongoing facility operating costs, the result 
is that they have more money available 
for salaries, books, teaching supplies 
and other items which provides them 
with a more immediate link to the true 
mission of schools namely to educate 
students.

Whole building approach
Once achieved, the benefits are positive 
for all parties and can impact an entire 
district, from the classroom itself out to 
the boardroom. Pupils are likely to get 
better results in exams and show less 
absenteeism, the schools lower their 
operational costs, teachers have greater 
job satisfaction and tend to stay longer in 
their posts, there’s decreased liability, and 
reduced environmental impacts.

Westwood Primary School, Minnesota, is 
designed as a two-story prototype high- 
performance school.

Gray Middle School, Tacoma, Washington is a 
sustainable building.Photo: Architype Review 

Scanning a finger print. 
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and fewer interventions required. RFID 
devices communicate with a database 
that manages the information at distance, 
tracking and recording a person’s 
whereabouts and, depending on the rights 
recorded, opening doors to protected 
zones and providing a variety of other 
cash management services such as 
coffee, photocopies and parking. 

Miniaturized hardware 
In that seemingly innocuous plastic 
support of a smartcard that so many of us 
carry around with us in our work places 
are a miniature antenna or coil and a small 
silicon chip. The antenna is activated 
when it detects the magnetic circuit of a 
radio signal sent by a transponder. The 
integrated circuit of the chip collects data, 
decoding or processing it and then storing 
the information as necessary.

Tracking and sorting goods 
Increasingly, RFID chips are integrated in 
the parts or components of supply chains 
and manufacturing plants or attached to 
packaging and goods so that they can be 
tracked and moved around warehouses 
and storage buildings. EAS (Electronic 
Article Surveillance) identifies articles as 
they pass through gateways, sounding 
alarms when items are detected in 
unauthorized areas.

Chips are an integral part of today’s global 
world of trading where shipyards and 
frontiers witness an unending to and fro 
of huge containers that, because they all 
look alike, would be totally anonymous 
if it weren’t for their unique digital 
identifiers. Thanks to the real-time tracking 
devices, goods can quickly be identified 
and sent on their way automatically 
without additional intervention. Tracking 
technology helps speed up processes and 
cut down costs.

RFID is the responsibility of the ISO/IEC 
JTC 1/SC 31: Automatic identification and 
data capture techniques, for which there 
is an entire collection of publications of 
some 1 117 pages supplied on CD. They 
cover a wide variety of topics stemming 
from syntax for high-capacity automatic 

data capture media to radio frequency 
identification for item management, AIDC 
(automatic identification and data capture 
techniques) and RFID conformance test 
methods.

Digital cameras taking on a new 
dimension 
In addition to smartcards and chips there 
are other forms of public identification 
in buildings. Video cameras, previously 
used for real-time surveillance in parking 
lots and doorways, are becoming more 
widespread, not only as a means to 
control traffic in and out of buildings and 
to prevent theft and damage to property, 
but increasingly to identify and monitor 
specific faces in order to carry out a 
variety of actions. Sophisticated software 
packages enable facial features to be 
analysed, compared with existing profiles 
and identified.

In addition to the facial features of a 
person, biometrics can recognize a person 
based on their fingerprint, hand geometry 
and handwriting, as well as their iris, retina, 
veins or voice.

For high-security applications, biometric 
analysis can ensure that the addition of a 
moustache or glasses doesn’t prevent a 
person being recognized. To gain access 
to a high-security vault, it’s no longer 
possible to hack a password that can be 
dialled easily into a keyboard. Systems 
can be programmed with a combination 
of requirements: a password coupled 
with the blink of an eye into a webcam 
or a three-dimensional profile photo 
analysis in conjunction with a specified 
weight recording. Today, too, computers 
can surpass humans in their speed of 
recognition, so information is obtained and 
dealt with almost instantaneously.

Biometrics 
Biometrics is the responsibility of ISO/IEC 
JTC 1/SC 37, Biometrics, in its publication 
ISO/IEC TR 24714-1, Information 
technology - Biometrics - Jurisdictional 
and societal considerations for commercial 
applications - Part 1: General guidance. 
The test report lays down some of 

the initial requirements, including legal 
frameworks, for planners, implementers 
and system operators of biometric 
systems.

Ensuring full security coverage 
On the level of security coverage 
and specification, IEC TC (Technical 
Committee) 79: Alarm and electronic 
security systems, deals with wired and 
wireless I&HAS (intrusion and hold up 
alarm systems) in buildings, whether 
they are activated by magnetic, infrared, 
microwave, ultrasonic, acoustic or passive 
means.

In the past 12 months, TC 79 has issued 
12 new publications in the IEC 62642 
series, Alarm systems - Intrusion and hold-
up systems. The series of publications is 
not intended to promote any particular 
type of technology, but to assist insurers, 
intruder alarm companies, customers 
and the police in their job of ensuring full 
supervision of particular premises.

Often smartcards are contactless. 

Swipe cards were the first systems. 
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By Stephanie McLarty 

One of three Young Professional 
Leaders
As one of the three Young Professional 
Leaders, I have had the opportunity to 
talk with many other young delegates 
from around the world and get their 
feedback on their IEC participation to 
date. A constant theme I heard was 
that while they felt their participation 
in the IEC was valuable, many of their 
employers did not readily understand 
the importance of IEC involvement. 
This was a considerable challenge, 
considering their companies and 
organizations were in some way paying 
for that participation!
 
Being self-employed, I reflected on the 
importance of my participation in the 
IEC. Since 2008 I have been involved 
in IEC TC 111: Environmental 
standardization for electrical and 
electronic products and systems. While 
we have been working on documents 
which ultimately address climate 
change, resource depletion and loss of 
biodiversity, I often lost sight of the big 
picture relevance when working on words 
and phrases. 
 
What have the results from our 
participation been? How does the IEC 
make a difference?

A global environmental success story 
I had to search, but not far. With much 
attention focused on Smart Grid and 
energy efficiency, I found an entirely 
different environmental success story 
right within TC 111. 
 
IEC 62321, Electrotechnical products - 
Determination of levels of six regulated 
substances (lead, mercury, cadmium, 
hexavalent chromium, polybrominated 
biphenyls, polybrominated diphenyl 

ethers), has already been used widely 
around the world since its publication 
in 2008. 
 
This International Standard has been 
used to check the compliance to the 
RoHS (Restriction of Harmful Substances) 
Directive in Europe, as well as similar 
regulations in many other countries, 
including China. Today, most consumer 
electronics around the world are 
ROHS compliant – and the IEC has 
had a significant part in this behind the 
scenes. 

 Ultimately this standard plays a major 
role in ensuring that fewer hazardous 
substances enter our environment, 
and therefore reducing the detrimental 
impacts to our health – and that of 
our families, fellow citizens and the 
environment. 

Key business advantages 
There are many more success 
stories about how the IEC has 
helped the environment, benefitted 
humanity, improved efficiency and 
more. There are also many success 
stories of the strategic business 
advantages that companies involved 
in standards development have 
reaped.
 
For my company, REfficient, one of 
the most valuable aspects of our 
IEC involvement has been expanding our 
network. We are now connected 
with individuals and companies in 
27 countries as a result of the IEC. We 
have also expanded our network here 
in Canada.

Help for the environment and business
The importance of being involved in the IEC

Stephanie McLarty, one of three Young 
Professionals. 

The IEC Young Professionals’ Programme.
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For a small company, this is a 
tremendous opportunity – and we have 
leveraged it. We have turned to our 
network to gain beneficial information 
to respond to customer requests and 
help build a business case for new 
services.

Other key strategic business advantages 
echoed by the IEC Young Professionals 

as being important are providing influence 
in standards development, knowing 
what is going on around the world, and 
understanding what is in the pipeline for 
the future. 

Looking ahead 
The IEC has already noted the 
importance of measuring results. Tracking 
the impact and then communicating 

it effectively will continue to be a great 
challenge – and opportunity – for 
the IEC. 

With the advent of the IEC Young 
Professionals Programme, a new 
generation is asking questions. Why are 
things done the way they are? Why are 
they important? Regardless of age or 
country, the necessity for companies 
to cut costs and ensure value for any 
expenses is paramount for everyone.
 
The IEC is already having a great impact 
– the key will be to continue to measure 
and communicate the results for people, 
businesses and the environment in the 
years to come.

Stephanie McLarty is President 
of REfficient Inc., a Canadian 
professional services company 
that helps organizations to resell, 
donate and recycle their surplus 
assets. She is one of three  
2010 Young Professional Leaders 
and a member of IEC TC 111: 
Environmental standardization for 
electrical and electronic products 
and systems.

 

The IEC Young Professionals’ 
Programme brings together young 
technical, managerial and engineering 
professionals in their twenties and 
mid-thirties. Selected participants 
will already be familiar with the 
world of standardization and CA 
(Conformity Assessment), either 
because they develop or work with 
standards. 

Through the programme, participants 
are given the possibility not only to 
meet their peers and exchange ideas, 

but also to know how they can become 
more involved in the standardization 
process of the IEC. They get to 
experience standardization work in 
operation, both on a developmental 
level (through Technical Committee 
observation) and in applying them 
(through the CA systems).
 
The next IEC Young Professionals’ 
workshop is taking place in November 
2011 in Melbourne, Australia, during 
the IEC General Meeting. IEC National 
Committees have been invited to 

submit their nominations by the end of 
June 2011. 

Nominees will have the opportunity 
to network with professionals from all 
over the world as well as the occasion 
to observe both a technical meeting 
where standards are being developed 
and the SMB (Standardization 
Management Board) meeting where 
the IEC’s decision-making body 
meets to plan and discuss strategic 
steps concerning the development of 
International Standards.

About the Young Professionals

IEC FAMILY
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In May, Immediate Past President 
Jacques Régis spoke at the 
39th session of the EASC, the 
Euroasian Interstate Council for 
Standardization, Metrology and 
Certification, in Avaza, Turkmenistan. 
The Caucasus and Central Asia 
regions are in the process of building 
up their industrial infrastructures and 
want to accelerate import and export. 
To do so they need to harmonize 
national standards with international 
ones.

Bridging diversity
The Caucasus and Central Asia regions 
are among the most linguistically and 
culturally diverse on Earth and dispose of 
substantial natural resources, including 
oil and gas. Following the extensive 
changes after the collapse of the Soviet 
Union, the regions are now slowly 
developing new structures, looking to 
international organizations such as the 
IEC to accelerate the harmonization of 
national standards with international 
ones. This is one of the pre-conditions 
to increase the development of business 
and cooperation across the region.

Removing barriers to grow and 
prosper 
According to the IMF (International 
Monetary Fund), the medium-term 
economic growth prospects in the 
Caucasus and Central Asia regions 
are strong. But, to secure ongoing 
prosperity, the eight countries — 
Armenia, Azerbaijan, Georgia, 
Kazakhstan, the Kyrgyzstan Republic, 
Tajikistan, Turkmenistan and Uzbekistan 
— will need to look beyond traditional 
sources of growth and reduce important 
import and export barriers to grow 
prosperity. IEC Standards and CA 
(Conformity Assessment) Systems can 
be of significant help in this process.  

A unique opportunity to influence 
global business 
As one of the key speakers at EASC, 
Immediate Past President Régis gave an 
overview of the IEC and of its growing 
global relevance to the assembled 
representatives of international and 
regional organizations from more than 
20 countries. He outlined the basic 
advantages of the IEC and its Affiliate 
Country Programme and reminded 
those countries that are already 
part of the IEC Family that, through 
active participation, they are able to 
make their voice heard at the global 
level. 

Demonstrating IEC capabilities 
Many of the members of the EASC are 
already involved in the IEC. Belarus, 
the Russian Federation and Ukraine are 
Full Members. Georgia and Kazakhstan 
recently became Associate Members. 
Armenia, Kyrgyzstan Republic, Moldova 
and Turkmenistan participate more or 
less actively in the IEC’s Affiliate Country 
Programme. Over the past years, several 
other countries in the region have been 
invited to join in the Affiliate Country 
Programme, and the presence of the 
IEC at EASC was a good opportunity 

to remind them of the advantages of 
international standardization and CA. 
Régis used the opportunity to outline 
work the IEC undertakes in areas 
that are of particular interest to these 
countries, many of which are in the 
process of updating and building their 
energy, construction and engineering 
infrastructures.
 
Following his presentation, which 
attracted extensive interest, Régis held 
private talks with Nurgeldy Charievich 
Orazov, President of EASC and with the 
Vice Premier of Turkmenistan, who had 
inaugurated the conference. 

Building infrastructures
IEC invited to talk at major standardization event in Central Asia

Jacques Régis, IEC Immediate Past President (left) 

Cultural Turkmenistan

IEC FAMILY
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EASC, which is headquartered in Minsk, 
Belarus, cooperates internationally 
— in addition to the IEC — with 
ISO (International Organization for 
Standardization); UNECE (the United 
Nations Economic Commission for 
Europe); CEN, the European Committee 

for Standardization; CENELEC, the 
European Committee for Electrotechnical 
Standardization; and IAF (the International 
Accreditation Forum). 

It was created in 1992 to coordinate 
the works of its members in the field 

of standardization, metrology and 
certification and to define the main 
directions of interstate standardization. 

More than 230 interstate technical 
committees for standardization were 
created under the Council. 

About EASC

The IEC Affiliate Country Programme, 
which celebrates its 10th anniversary 
this year, has a new Affiliate Leader: 
Phuntsho Wangdi of Bhutan.
 

Regional focus
Wangdi replaces Carlos Rodríguez, 
Executive Director of INTECO, the Costa 
Rican Institute of Technical Standards, 
who was Affiliate Leader from 2006 to 
2011. Rodríguez was a driving force in 
the expansion of the Programme. In his 
five years of leadership, 16 new countries 
joined, five of those in Latin America. He 
encouraged the establishment of NECs 
(national electrotechnical committees) and 
was instrumental in the creation of Affiliate 
Plus status for the countries that make full 
use of the Programme.
 
With the new Leader in place, the 
Programme strengthens its regional 
representation. The Leader represents all 
Affiliates, but Wangdi will also be able to 
focus more on the region he comes from, 
Asia, to help participating countries to 
become more active in the Programme 
and to invite new countries from the region.
 
Rodríguez will continue to bring his 
support to the Programme by coordinating 
the participation of Affiliate Countries in 

Latin America, in close collaboration with 
IEC-LARC (IEC Latin America Regional 
Centre), 
 
The Programme already has an Affiliate 
Coordinator for Africa in the person of 
Evah Oduor, who is also a Vice-President 
of AFSEC (African Electrotechnical 
Standardization Commission) responsible 
for CA (Conformity Assessment).

Meeting new challenges
Wangdi brings to the Programme new 
ideas as well as the experience of meeting 
challenges faced by a newly-born 
standards organization. He will be able 
to understand the needs of developing 
countries and, by sharing his experience, 
help them meet their own challenges.

Getting to know Phuntsho Wangdi
Phuntsho Wangdi is Director of the 
newly-established BSB (Bhutan Standards 
Bureau). His previous position was that 
of Director in SQCA (Standards & Quality 
Control Authority), in the Ministry of Works 
& Human Settlement of Bhutan. 
 
Wangdi holds a degree in civil engineering 
from the Punjab Engineering College, 
India, and is one of the Board Directors of 
SARSO (South Asian Regional Standards 
Organization). He represents Bhutan 

Appointment of new Affiliate Leader
Focus on regional development

 Phuntsho Wangdi 

Carlos Rodríguez 

Evah Oduor
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In May, IEC Technical Officer  
Charles Jacquemart was visiting 
Shanghai, China, for the plenary 
meeting of IEC TC (Technical 
Committee) 82: Solar photovoltaic 
energy systems. On the Saturday 
morning he stepped out of his hotel to 
visit the nearby park at the same time 
as a group of Korean maritime students 
freshly disembarked from their training 
ship. It transpired they were most 
familiar not only with the IEC, but also 
very knowledgeable about international 
maritime standardization.

Hippocampus arrives in Shanghai
The South Korean Maritime University 
training ship Hippocampus arrived 
in Shanghai Port International Cruise 
Terminal on 11 May, 2011, for a five-day 
visit, her first of the year. Built in 1993, 
she is a good sized ship, 52 metres 
long and eight metres wide, with a total 
tonnage of 529 tons. She was carrying 
a crew of 57, including students and 
tutors from the South Korean 
Maritime University, for an exchange 
visit with China’s Shanghai Maritime 
University.

Sun over Shanghai
Korean maritime students confirm standardization knowledge

in SAARC (South Asian Association 
for Regional Cooperation) conferences 
and workshops. Besides Bhutan, the 
seven other SAARC Member States are: 
Afghanistan, Bangladesh, India, Maldives, 
Nepal, Pakistan and Sri Lanka. All but 
the Maldives are either IEC Members or 
participating in the IEC Affiliate Country 
Programme.

Charles Jacquemart is the IEC Technical  
Officer responsible for IEC TC 80 

The IEC Affiliate Leader is nominated by 
the IEC General Secretary to act as the 
Affiliates’ collective voice with the IEC 
governing bodies. 
 
With the support of the Affiliate 
Secretariat, based at the IEC Central 
Office in Geneva, Switzerland, the Affiliate 
Leader is responsible for:

• submitting comments or proposals
 from Affiliates to the relevant   

 IEC TCs (Technical Committees)   
 or SCs (Subcommittees) during the  
 standardization process 
• identifying issues in the work of the  
 IEC relevant to developing and newly 
 industrializing countries 
• seeking a common position for
  Affiliates and communicating this  
 position to the relevant technical or  
 management committees 
• conducting Dialogue sessions on 
 the Programme 

During IEC General Meetings, the 
Affiliate Leader conducts the Affiliate 
Heads of Delegations at IEC Council 
and represents all Affiliate Countries in 
the SMB (Standardization Management 
Board) and CAB (Conformity Assessment 
Board) meetings. Each year, he also 
submits a report on the Affiliate Country 
Programme to the SMB and CAB.

Affiliate Leader: the voice of the Affiliates

Wooden facade on traditional Bhutanese dzong (fortress)
(Photo Pierre-Yves Duriaux)
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South Korean marine studies include 
IEC standardization 
Jacquemart could not help but notice 
the six smiling individuals posing for 
photos in their gleaming white uniforms. 
Approaching them and offering to take 
a group picture he said, “I’ve seen the 
flag so I know that you’re from South 
Korea.” Then enquiring about their 
visit to Shanghai and learning that 
they were from the Maritime University, 
he said, “So you know about IMO 
[International Maritime Organization]?” 
The answer, of course, was positive 
and he questioned further. “How about 
the IEC?”

Safety at sea 
He was impressed to learn of their detailed 
knowledge. They were perfectly aware of all 
the International Standards of IEC TC 80: 
Maritime navigation and radiocommunication 
equipment and systems. They were also well 
versed on matters of safety at sea, so their 
conversation continued on the subject of the 
IEC 61097 series that deals with the GMDSS 
(Global Maritime Distress and Safety 
System).

Closing the gap between 
standardization and academia 
Jacquemart was excited to see how 
an academic institution had taught its 

students so much about the importance 
of standards and how he was able  
to converse so easily with this group 
of young people. “IEC TC 80 is 
meeting in Melbourne for the  
General Meeting this year,” he told  
them. Wouldn’t it be exciting if you  
could be there to exchange  
ideas and views with the people 
responsible for publishing the 
International Standards that deal  
with your area?”

Korea Maritime University is a 
South Korean national university for 
maritime study and transportation 
engineering located in the busy coastal 
city of Yeongdo-gu in Busan. The 
university is one of the earliest national 
post-secondary educational institutions 
in South Korea, and the only post-
secondary institution that specializes in 
maritime studies. 

Shanghai Maritime University (SMU) is a 
multi-discipline university that grew out 
of the Shipping Section of the Shanghai 
Industrial College founded in 1909. In 
addition to its close relationship with the 
Korean Maritime University, SMU has 
close ties with a number of the world’s 
leading maritime institutions, including 
the World Maritime University of IMO 
(International Maritime Organization), 

the Erasmus University of Rotterdam 
in the Netherlands, the Arab Academy 
for Science and Technology, California 
Maritime Academy of the US (United 
States), Liverpool John Moores 
University of the UK (United  
Kingdom) and the Vietnam Maritime 
University. 

Maritime universities

Six students from Korea Maritime University pause for a moment’s sight seeing Park sightseeing in Shanghai. 
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As solar power is set to occupy a 
growing share of the future global 
energy mix, PV (photovoltaic) energy 
generation has been expanding 
dramatically in recent years. 
IEC TC (Technical Committee) 82: 
Solar photovoltaic energy systems, 
prepares International Standards that 
play a central role in the development 
of PV technology and that contribute 
to cost reduction and innovation 
and to safer, better and more efficient 
PV systems.

Huge and growing market
IEC TC 82 was established in 1981; 
it has five WGs (Working Groups) 
and one JWG (Joint Working Group). 
Participants from 46 National Committees 
are represented in this TC, which has 
published more than 55 International 
Standards since its creation. Its chairman, 
Heinz Ossenbrink, gave a comprehensive 
overview of the global PV market and 
of the TC’s contribution to its expansion 
in a presentation to the IEC’s SMB 
(Standardization Management Board) in 
February 2011.
 
The international PV market has been 
growing at an astonishing rate with sales 
of PV modules increasing at a CAGR 
(Compound Annual Growth Rate) of 40 % 
between 1981 and 2010. It is expected 
to grow by an additional 30 % CAGR until 
2020, Ossenbrink said. This sector had a 
turnover in excess of USD 27 billion from 
the sale of PV modules alone in 2010.
 
The international PV market is 
characterized by a mixed production 
and deployment structure with Asia, 
China in particular, producing 72 % 
of the PV modules and systems, and 
Europe having most (76 %) of the grid-
connected installations. Asia is set to 
become a major growth area for the 

number of systems installed. Japanese 
Prime Minister Naoto Kan pledged to 
cut the cost of solar generation power 
in the country by 20 % by 2020 and to 
place solar modules on 10 million homes 
across Japan by 2030.

Future
Ossenbrink identified the major growth 
areas for PV in the future as the utility 
grid for peak demand, the rooftops of 
residential and non-residential buildings, 
and rural electrification.
 
Challenges facing the PV industry 
concern the lifetime energy production 
of systems and their rates of ROI (return 
on investment), extending the lifetime 
of modules beyond 30 years, safety 
(fire risks) and environmental standards 
(recycling and clean energy). 
 
Needs are anticipated in a number of 
areas that include the construction of 
large utility plants and concentrator 

systems, inverters – required to change 
the DC (direct current) electricity from 
PV systems into AC (alternating current) 
for use with home appliances or feed into 
a utility grid – and interfaces, to name just 
a few. 
 
All these and new PV technologies will 
mean more work for TC 82. Measuring 
the performance of PV modules and 
ensuring their safe operation are just 
two areas in which TC 82 prepares 
International Standards.

Measuring PV energy performance
With new PV technologies being 
introduced all the time, a growing number 
of manufacturers offer many products 
incorporating PV modules. Besides 
long-established solar modules, these 
include BAPV (building-attached PV), 
BIPV (building-integrated PV) and solar 
windows, also known as PVGUs 
(PV glass units). With this ever-expanding 
offer, it is getting essential for users and 

Helping harness solar power
IEC Technical Committee works on solar photovoltaic energy systems 

Ultra-thin Sanyo solar cell (Photo: Sanyo) 



Issue 05/2011 I e-tech 31

TECHNICAL COMMITTEE

manufacturers to know which 
PV modules offer the higher energy 
yield over a long period.

Current methodology
PV modules power performance is 
currently rated in peak Watts measured 
under STC (Standard Test Conditions): 
solar irradiance of 1 kW/m², air mass 
1.5 and a PV cell temperature of 25°C.
 
Accurate ratings are important as the 
maximum power value also is used as 

the price reference for PV modules, a 
particularly significant factor to assess 
ROI when feeding power from 
PV systems into grids, as investors are 
paid for the actual power delivered. 
 
However, the current measurement 
methodology based on STC does not 
take into account the impact of different 
climatic, seasonal or environmental 
conditions on the performance of 
PV modules, which varies in any case 
with the technology used.

IEC methodology
To achieve more comprehensive and 
accurate measurements, IEC TC 82 has 
been working on the 61853 series of 
International Standards for evaluating 
PV module performance over a range 
of irradiances, temperatures and time 
periods spread over the year. It released 
the first of these International Standards, 
IEC 61853-1, Photovoltaic (PV) module 
performance testing and energy rating 
– Part 1: Irradiance and temperature 
performance measurements and power 
rating, in January 2011.
 
This series will give users and 
manufacturers much needed and more 
precise ratings of the performance of 
PV modules under different conditions 
than those available using the current 
method. The accuracy achieved with the 
61853 standards will prove essential to 
guide module selection for given locations 
and conditions.

Safety
TC 82 published IEC 62109-1, Safety of 
power converters for use in photovoltaic 
power systems – Part 1: General 
requirements, in April 2010.
 
The purpose of this standard is to 
define the minimum requirements for 
the design and manufacture of PCE 
(power conversion equipment) used in 
PV systems for protection against electric 
shock, energy, fire, mechanical and other 
hazards. It provides general requirements 
applicable to all types of PCE. 
 
TC 82 soon plans to release Part 2: 
Particular requirements for inverters 
and may publish additional parts as 
new products and technologies are 
commercialized. 
 
Both series of International Standards 
are examples of the kind of the essential 
work carried out by TC 82, which has 
allowed the PV sector to grow at such 
an impressive rate since its creation 
and which will enable it to occupy a 
larger share of the future global energy 
production.

Enecsys power inverter (Photo: Enecsys) 

PV modules (Photo: Courtesy of DuPont) 
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Elevators and escalators belong 
to the daily lives of billions of 
people. The equivalent of the 
world’s population travels in 
elevators, escalators and moving 
walkways at least every other day. 
It is passenger elevators too that 
made the construction of high-rise 
buildings and the emergence of 
modern cities possible.

Nearly 160, but leaner and meaner 
than ever
The safety elevator, as we know it today, 
was introduced nearly 160 years ago, 
and the first electric elevator 30 years 
later. The first patents for escalators 
were filed in the 1890s. Elevators and 
escalators account for 2 % to 10 % of the 
energy used in a commercial building, so 
cutting their consumption is important. 
 
A number of IEC TCs (Technical 
Committees) prepare International 
Standards to ensure systems used in 
elevators and escalators are energy-
efficient and safe to operate.

Complex systems
Traction elevators are the most common 
type in commercial buildings. They are 
considered more efficient than hydraulic 
elevators, which are suitable for low-rise 
buildings (up to six floors) only.
 
The basic design of traction elevators, 
with the machine room housing the 
motors on top of the lift shaft, dates 
back to the 1900s. Technological 
developments in the elevator sector 
were mainly incremental, rather than 
revolutionary, until the last decades of 
the 20th century. Key drivers for more 
modern elevators then have centred on 
smaller and more efficient motors, space 
efficiency and electronic or computerized 
controls. 

 In addition to mechanical parts, many 
electrical elements affect the efficiency of 
elevators:

• Drive systems (both motor and
  gearing), and their respective 
 efficiencies, are central to an   
 elevator’s overall energy efficiency. 
• Countless control systems that 
 adjust mechanical and electrical 
 functions and have an effect on 
 energy consumption. These systems 
 determine speed, acceleration, door 
 systems (drive, passenger detection 
 etc.), traffic and dispatcher efficiency, 
 and also lighting, ventilation, heating 
 and cooling. 

Escalators present different advantages 
and challenges. They are more convenient 
to move large flows of people continuously 
in large stores, railway and underground 
stations and airport halls. They are not 
as efficient as elevators to move smaller 
numbers of people intermittently and, in 
some countries, cannot be on standby but 
must operate at all times.

Energy-saving potential
The current generation of elevators is 
significantly more energy-efficient than the 
previous ones. Advances concern drives, 
with more efficient motors and machine 
room-less systems that see the motor, 
controller and other components 
placed on top of the elevator cabin, 
reducing or eliminating the need for 
separate cooling. Regenerative braking 
systems using the energy recovered 
when braking or slowing down the 
cabin (like in hybrid vehicles) are also 
being introduced, reducing power 
consumption.
 
Additional energy savings are achieved 
by using more efficient types of lights 
with LEDs (light-emitting diodes) 
replacing incandescent or fluorescent 
lights and reducing heat and the need 
for cooling. Sensors that turn off 
cabin lighting while elevators are in 
standby mode (up to 50 % of 
operating time) and turn them on 
before the doors open, cut electricity 
use, too.

Moving billions up and down every day
Moving people around and saving energy in commercial buildings
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As for escalators, there are three 
main options to reduce their energy 
consumption. All are costly and best 
considered when installing new systems 
or refurbishing older ones:

• Turning the escalator off when not in  
 use. This is made possible with the 
  new generation of escalators  
 equipped with sensors that turn 

them off when no one is using 
them or approaching. This can cut 
consumption by 50 %. However, in 
some countries, in particular some  

 US (United States) states, safety  
 codes require that non-functioning  
 escalators be blocked off, effectively  
 preventing the use of such systems.
• Installing variable-frequency drives
 and numerous sensors to reduce 
 the speed of the escalators when 
 no one is using them. The 
 drawbacks of this alternative are  
 the high cost of retrofitting existing  
 equipment and, again, that 
 they that they do not meet safety  
 codes in some important   
 markets (for example, the US)  
 and pose potential liability issues 
 for escalator manufacturers 
 and property owners owing 
 to the increased risk of 
 individuals falling and blaming 
 the escalator’s changing 
 speeds. 
• Installing an energy-saving soft start 
 system that leaves the speed of the
 escalator unchanged but reduces the 
 power it consumes when fewer 
 people are on it, cutting energy 
 consumption by up to 33 %.

Installing the latest generation of 
escalators and elevators can achieve 
significant savings in the medium- 
to long-term. However, short-term 
capital costs rather than long-term 
operating expenditures often dictate the 
choice of equipment. The high outlay of 
replacing older installations and lengthy 
return on investment periods are the 
main obstacles to the modernization of 
equipment, which is best done during 
major refurbishment phases. 

IEC central to efficient and safe 
operation
Elevators and escalators are complex 
systems that rely entirely on electrical 
or electronic parts to function. Many 
IEC TCs and SCs (Subcommittees) are 
involved in the preparation of International 
Standards that ensure these systems 
work as efficiently and safely as possible. 
A non-exhaustive list of such TCs and 
SCs includes 

• TC 17: Switchgear and controlgear, 
 which prepares International 
 Standards for these systems as well 
 as for their assemblies, associated 
 control and power equipment 
• TC 20: Electric cables, which 
 prepares International Standards 
 for rubber-insulated cables for   
 elevators 
• TC 34: Lamps and related equipment 
• TC 47: Semiconductor devices, for 
 sensors and other systems 
• SC 61D: Appliances for air-condi-
 tioning for household and similar  
 purposes 

That elevator and escalator producers 
and suppliers mention the IEC in their 
trade publicity material — “Motors meet 
requirements of IEC” (Otis); “Excellent 
features and simple structure with the 
relevant requirements of IEC Standards” 
(Kone); “Global switches meet IEC 
standards for worldwide acceptance” 
(Honeywell), or “Designed to comply with 
the standard IEC/EN 61508 for safety-
related systems” (ThyssenKrupp) — 
attests to their belief that IEC International 
Standards are essential as well as 
powerful marketing arguments.

Current KONE elevators use 50 % less energy than previous class (Copyright: KONE Corp.) 

Elevator pictogramme 
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Simplified purchasing
IEC Webstore adds new functionality

The IEC Webstore has a useful preview function that allows everyone to see the content of IEC International 
Standards without having to make any payment. Now, there is a new purchase option accessible directly from each 
preview page. 

Preview for free
There are a variety of tools available to navigate the information contained in the IEC Webstore. From keyword search to publication 
reference, TC (Technical Committee) number or title, date or ICS Code, there are all kinds of manners of obtaining access to a 
standard or series of International Standards. 

Clicking the > preview icon to the right of each reference opens up a new window with essential information such as the publication 
date, the scope and use of the standard, the table of contents, normative references and so on. 

Click to buy the full publication
Anyone can consult the publication information, freely and with no obligation to purchase. Now, thanks to the green purchase button 
added at the top of all preview pages, it’s easier to purchase a particular publication directly from that preview window.  

Anyone can consult a preview on the 
IEC Webstore. 
 

No need to hit the Back button to purchase.
 

Surf the IEC Webstore
 

ç
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Automation & robotics
From automation to robotic assistance

Issue 06/2011 of e-tech takes a look at automation and the advent of robotics in 
daily life. 

It comes as no surprise to find fully automated production lines in most 
manufacturing plants. Electro-mechanic devices carry out a broad variety of ever 
more sophisticated actions. But up to only a few decades ago, the mention of a 
robot was sufficient to conjure up an image of science fiction, of extra-planetary 
forces taking over and ruling the world. Robots carried a negative connotation, 
best left to the movies.

Today, the division between automation in the factory and robotics in civil life is 
much finer. Manufacturing has continued to be supplemented by mechanized 
control and information technology systems that carry out the more gruelling or 
dangerous of the physical tasks. Increasingly though, automated systems help 
ensure quality by carrying out some of the finely tuned processes that are difficult 
for humans to maintain with a consistently low error rate. 

Today’s reality is far removed from the science fiction of the past and robots have 
also entered the home. Statistics show that populations are ageing. Degenerative 
diseases such as Alzheimer’s are being diagnosed more frequently and since 
the baby boomers have tended to travel and now often live far away from their 
families, looking after one’s elderly relatives over the telephone is a challenge 
and finding carers difficult and costly. The service robot can, in many cases, 
successfully supplement the human element.

If machines are omnipresent, they no longer represent a threat to humanity. 
Instead, they provide dependability and assistance to people in need. Today, 
there are robots to help the elderly, but also the young, for example in 
kindergartens where they act as additional educational assistants, freeing up time 
for humans to concentrate on areas where their help is needed most.

With the advent of robotics, a whole new era of care and services is on the 
threshold. It draws on advanced electrotechnology and artificial intelligence. 
Detectors, sensors, remote control and sophisticated microscopic devices 
abound.

EDITORIAL FOCUS - PREVIEW
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