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The focus of issue 05/2015
of e-tech is energy. Energy is
of course about generation,
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Today, as energy consumption is
forecast to double between now
and 2030, it is also about storage
and harvesting. Low voltage direct
current (LVDC) is also surfacing
as a big trend in electricity
distribution.
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EDITORIAL

How to make the most of energy resources
Technological advances help create, distribute, harvest and store
the energy that we need
Issue 05/2015 not only deals with energy, it also marks the launch of the new e-tech
website. To learn more about the features the site offers, please read the article in this
issue.
Energy is of course about generation, transmission and distribution. Today, as energy consumption
is forecast to double between now and 2030, it is also about storage and harvesting. Low voltage
direct current (LVDC) is also surfacing as a big trend in electricity distribution.

Claire Marchand
Managing Editor e-tech

Not letting energy go to waste
Looking for ways to harvest and store energy from heat or vibrations has been a preoccupation for
many years, if not centuries. Think windmills or waterwheels. Today the driving force behind the
search for new energy harvesting devices is the desire to power sensor networks and mobile
devices without batteries. Another motivation for the development of energy harvesting
technologies is the need to address environmental issues such as climate change.
Energy harvesting, i.e. the process that captures small amounts of energy from heat, light,
sound, vibration or movement, has many benefits other than the simple fact that it captures
energy. It helps improve efficiency – for instance, waste heat from computers can be harvested
and used to power them. It enables new technologies such as wireless sensor networks. It also
has the potential to replace batteries for small, low-power electronic devices, thus making them
maintenance-free and environmentally-friendlier.
This issue of e-tech offers a thorough overview of the latest advances in energy harvesting
technologies.

LVDC is coming back
More than 100 years after the war of currents between Edison and Tesla/Westinghouse, LVDC is
making a comeback as the possible next evolution of electricity distribution. With distributed energy
generation on the rise, this approach may hold significant advantages, not least in terms of energy
efficiency. It is seen as an attractive solution to provide power in off-grid and other settings.
The IEC Standardization Management Board (SMB) set up a Systems Evaluation Group
(SEG 4) to evaluate the status of standardization in the field of LVDC applications
and products and to recommend the architecture of any future standardization work
programme. Its Convenor gives details for e-tech.

The Sustainable Dance Floor™ was launched in
2008 as the world’s first energy generating floor
(Photo: Sustainable Dance Club™)

LVDC is making a comeback as the possible next
evolution of electricity distribution
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DC takes the driving seat
Low voltage direct current has benefits for both developed
and developing countries
By Morand Fachot
At the 2014 IEC General Meeting
in Tokyo, the IEC Standardization
Management Board (SMB) agreed to
set up a Systems Evaluation Group,
SEG 4: Low voltage direct current
(LVDC) applications, distribution
and safety for use in developed and
developing economies. e-tech asked
SEG Convenor Vimal Mahendru to
explain what drew him to the LVDC
domain, the global challenges and
opportunities he anticipates for the
technology, and the contribution
IEC SEG 4 can make to its global
adoption.

Improving the lot of millions has
been a driving force
My country, India, is a developing
economy. For the past 25 years it has
been liberalizing its economic system
and has experienced a lot of wealth
creation as a result. However, there
are also great disparities between the
‘haves’ and the ‘have-nots’; these are
magnified by today’s opportunities.

Vimal Mahendru, Convenor, IEC SEG 4: Low
voltage direct current (LVDC) applications
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The ‘haves’ live in urban areas, have
electricity almost around the clock,
24-hour access to telecommunication,
Internet, mobile phones, etc. All
this provides them with great
opportunities.
At the same time there are 320 million
people who have absolutely no access
to electricity. This means that on a daily
basis they rely on candles or kerosene
lamps for lighting and on kerosene or
burning wood for cooking. There is a
huge environmental cost attached to
this. Even if kerosene is subsidized, as
it is in India and many other developing
countries, it doesn’t help lift people out
of poverty, but ensures they remain
poor.
In the 21st century it is hard to believe
that such a situation still exists. This
has been a driving force for me and
I am lucky to have the opportunity to
work to help solve the problem.

Bringing electricity to people
I have been involved in an industry
association, the Indian Electrical &
Electronics Manufacturers’ Association
(IEEMA), which I headed until recently.
During this period the government
opened this debate: How do we bring
electricity to the people? They started
addressing this issue in 2003 and their
immediate reaction was: “let’s build
more power plants!”.
Coal-fired and hydropower plants
were built, but then it was realized
that power lines had to be installed to
bring power across regions.India is a
big country with 32 states; you have
to take the lines across several states
and each one has to give permission.
The environmental policies of each

state may be different and so may the
regulations. So even though a power
plant may be built and operational,
it may take five years to install
transmission lines.
Around 2010, although many power
plants had been built, it was recognized
that something more radical had to be
done: we could not wait
15-20 years to bring electricity to
people. This is already a political issue,
but if it cannot be effected rapidly, it
becomes a social issue.
Discussions started in government circles
about a model with big plants, powered
by coal or hydro, and extensive networks
of 2 000-3 000 km-long power lines to
transport electricity. Subsequently this
has to be transformed down in stages:
from 650 kV to 440 kV, then to 66 kV,
to 11 kV, down again to 440 V and
eventually to 220 V to enable a bulb to
be lit. It will take 20 years to build this
network and bring electricity to villages.
And if there is any incident along
the line, the whole system will come
down, as happened two years ago in
India and during the 2003 Northeast
blackout in the US and Canada.

Solar answer
There is growing awareness of
environmental issues and of the need
to bring electricity to people rapidly. At
the same time the price of solar panels
has come down a lot and the Indian
government embarked on a big solar
power mission in 2010. The plan was
to produce 22 GW of solar electricity
by 2022.
The new government, led by Prime
Minister Narendra Modi, which came
to power last year, pledged to increase

TECHNOLOGY FOCUS
this to 100 GW by 2019. As a result
India is now one of the hottest markets
in the world for renewables. The
government has embarked on a new
policy of incentives and liberalizing
investments to provide 200 GW of solar
power by 2024. This has become the
driving force in India, and this is what
got me involved.

DC is the answer
When you think about it, solar
generation is in DC and modern power
consumption is nearly entirely in DC.
In the room in which we are sitting, the
telephone works on DC; the computer,
the TV screen and the audio system all
operate on DC.
Since it’s solar, it’s local: no long
transmission lines are needed. You
don’t need gigawatt-scale systems,
you can have smaller scale. You can
put installations on rooftops. This has
been the main reason why we see this
widespread renewed interest in DC.
At an SEG 4 meeting in Princeton
recently, it was mentioned that today
we may have 35 use cases in which
LVDC is being employed. There are
those who say it may be even more.
When we looked at these cases, we
didn’t come across a single one where
we said: “Unfortunately this cannot be
done with DC but only with AC”.
There is now a global realization that,
almost without being aware of it, we’ve
been using and generating in DC. Now
we need to put a system around it and
that’s where the IEC has a leadership
role to play in bringing all this together.

Voltages as a system
By definition LVDC means up to 1 500 V;
LVAC is up to 1 000 V. The moment
we are below 1 500 V we’re looking
at voltages as a system. It’s pretty
obvious that a desk telephone works
best at a certain voltage, a laptop or a
desktop computer at a certain voltage,

Electric vehicle charging can benefit from LVDC distribution networks

the strip lights or a video projector at
different voltages. The reason is that
the power to drive that equipment
efficiently could be different. Even if all
these are DC applications, ideally they
may work at different voltages.
Although SEG 4 is still debating the
issue, it seems to me that there is
a consensus among all the global
experts that we need a whole system
of voltages, rather than a single
voltage.
Another area involves the total energy
that must be drawn to drive a system.
In India, for instance, a typical use
case is pumping water from wells for
farming. Of course the solar panels are
DC, and DC pumps are available. But
how should the pumps and the solar
panels be rated? Ratings are dictated
by the head of water [height of the
water level]. The deeper you need to
draw, the more energy you need.
It is when more energy is needed that
a system of voltages gets critical. That
means that deciding on a system of
voltages is essential and this is where a
consensus is emerging.

Deciding on a system of voltages is
a critical first step
Another thing that is emerging in
SEG 4, less than six months into its
existence, is that deciding on a system
of voltage levels is a critical first step.
Once we have decided the system
voltage levels, then this can have a
cascading effect: here are the voltage
and energy levels; now what level
of protection is needed? This has to
do with the distribution system, with
installation rules that can be developed.
So we have a consensus within the
global community. The good thing
is that we have a bit of a head start;
in less than six months we have
accomplished quite a lot, we are
heading in the right direction.
I am amazed to see that since the IEC
decided to create SEG 4, at the
IEC General Meeting in Tokyo
(November 2014), SEG 4 already has
some 90 experts from all over the
world. The single largest contingent is
from the US; we also have Canadians,
Latin Americans, a large number of
Europeans, a very large pool of Asian
experts and there are also African
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experts. There is a great need in Africa
for LVDC because in Africa some
750 million people are without electricity.
At the second SEG 4 meeting in
Princeton recently, Zambia had specially
sent one expert to make a presentation
about what Zambia is doing to try to
provide electricity access.

Dark rooms, but not the dark ages
Even in places where there is no
electricity – and this is particularly
true of India and Africa – people still
have mobile phones. This means
that they are resourceful; they don’t
mind spending on the right solution,
on charging. It also means that they
are aware; while they may live in dark
rooms, they are not living in the dark
ages. However this awareness is leading
to increased frustration. If I were living
in a dark place and I was unaware of
the existence of the Internet, maybe I
would be happy in my little corner. But
if I knew that things like the Internet and
electricity existed, I’d be frustrated.
This is the key to the matter: LVDC is
seen as an enabler of social change. My
personal motivation is that I see SEG 4
as the platform for meaningful change.

Opening the way to standardized
plugs and sockets
Once we have decided on the voltages,
we get into the installation, protection
and distribution issues. So the plugs
and sockets issue is essential.
It is interesting to see that some US IT
hardware manufacturers have started
building DC sockets in computer
systems. They have the same physical
dimensions [as AC sockets], but are
fail-safe as it’s impossible to connect
an AC cable to them. If you want to use
DC, there will be a DC-DC converter
since there is a need for some kind
of conversion within the system, but
there is no loss of energy with DC-DC
conversion, unlike AC-DC conversion.
So when you have DC-DC conversion
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the only thing you need is a DC plug
and work is already under way to define
a system for DC plugs and sockets.
I believe that in 20 years or so, this
question of AC/DC will be fully settled.
You may have DC meters, DC cables
running through buildings and DC-DC
converters per room or per device, but
that’s how the network will be.
This means that as things evolve in the
future there will be standards both for
new-build and for retrofitting buildings
[to DC].
Three things will be responsible for most
of the changes: LEDs, battery storage
and proliferation of solar PV. All are
DC and are converging. Manufacturing
costs are dropping for all three. While
they may have been around for a long
time, they have been expensive. Now
costs have come down dramatically.
In many places you now have local
generation, through solar PV, and local
consumption; this will raise questions
regarding the future of AC transmission
lines.

transmission infrastructure doesn’t
reach all places.
In developed economies such as
Germany, Switzerland, countries
throughout Europe and many other
places, the infrastructure exists and there’s
electricity everywhere. So why does LVDC
arouse excitement in all countries?
In developing countries where there
is not enough electricity for everyone,
we’re talking about electricity access.
In developed economies, people are
getting more conscious about their
environment, green energy, energy
efficiency and reducing carbon footprint.
These countries are ‘greening’ their
technologies.
All of these, plus trends that see a global
growing demand for LEDs, solar PV and
associated storage, come together and
require a comprehensive DC system.

Different needs, same excitement
for LVDC
The needs of countries are completely
different.

The IEC is on the scene at just the right
time to bring everybody together. I’m
very optimistic about the capabilities
of LVDC for bringing together a lot of
things. I also believe that for the first
time we will have a solution for the
multiple plugs and sockets problem
because, before national standards can
be decided, the IEC is saying: “we are
going to look at global standards for
DC plugs and sockets”.

In India, for instance, there is a need
for electricity everywhere, but the

So the question is not: “do we want AC
or DC?” but “when are we getting DC?”

Off-grid power access brings electricity to rural communities, even in remote locations
(Photo: The SASSI blog)
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Rethinking energy storage
Energy providers face increasing demand for power to sustain the daily activities
of growing global populations
By Antoinette Price
Consumers need access to a
continuous, flexible and adequate
electricity supply wherever
they are. In addition to ensuring
the provision of quality, stable
electricity, energy suppliers must
also consider regulations to
make production cleaner, which
they can achieve by using more
renewable energies and moving
away from depleting fossil fuels.
Concern for the environment and
global consumer habits are helping
to drive innovation and develop
improved energy storage solutions.

Cleaner, more efficient power
supplies
Electrical energy storage (EES) is a
key technology needed for intermittent
renewable energy (RE) integration and
expansion of the Smart Grid. When
there is no sun or wind, stored power
can be used for efficient and reliable
on- and off-grid electricity supplies.
IEC International Standards will be
central to achieving these goals.
They exist for certain EES systems
through the work of a number of
IEC Technical Committees (TCs). For
example, Standards for pumped hydro
are developed by IEC TC 4: Hydraulic
turbines, and those for rechargeable
batteries of various types are prepared

Flexible battery (Photo:Jenax)

Electric vehicles (Photo: Renault)

by IEC TC 21: Secondary cells and
batteries. IEC TC 120: Electrical
Energy Storage (EES) Systems, was
established to oversee the development
of International Standards for all types of
EES technologies, employing a systemsbased approach rather than focusing on
individual energy storage devices.
A report by the International Renewable
Energy Agency (IRENA), entitled
Renewable Power Generation Costs
in 2014, says that renewable energy
technologies are priced below the cost
of fossil fuels in many parts of the world.
It concludes that biomass, hydropower,
geothermal and onshore wind are all
competitive with, or cheaper than, coal,
oil and gas-fired power stations, even
without financial support and despite
falling oil prices. Solar photovoltaic (PV)
is leading the cost decline. Since the
end of 2009, solar PV module costs
have fallen by 75%, while the cost of
electricity from utility-scale solar PV has
fallen by 50% since 2010.

The era of ingenious battery
storage
EES systems can be categorized
into mechanical (pumped hydro),
electrochemical (comprising secondary

and flow batteries), chemical, electrical
and thermal types.
In the case of batteries, the falling price
of renewables and groundbreaking
battery storage solutions are
transforming how we power everything
from a patch thermometer to power
stations. As battery prices also continue
to drop and solar PV is expected to
become even more cost competitive,
it is an innovative time for the energy
storage industry. It is racing ahead
to develop a chameleon-like storage
technology, capable of adapting itself for
use in wearables, smart phones, tablets,
electric vehicles, homes and electricity
grids.

Energy reservoirs for the grid
Improved technology is modernizing
electricity grids so that they are more
efficient, cleaner and have increased
capacity as they evolve into Smart
Grids. Currently, pumped hydro
dominates grid-scale storage. This
type of storage has many advantages,
but it requires two reservoirs with a
substantial gap in vertical height.
Over the past decade, several
companies have been developing
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Grid bank storage

gridbanks. Resembling containers on the
outside but mini-power stations within,
these energy reservoirs store excess
power generated by power plants and
could help greatly the transition to Smart
Grids using renewable energy.
A Swiss-based company focused on
grid-scale storage systems expects to
produce a breakthrough battery which
can be charged more than 40 000 times,
cutting the lifetime cost of utility-grade
batteries. It aims to bring an inorganic
lithium battery to the market which is
safe, non-flammable, highly durable and,
the company claims, is currently the only
fully dischargeable lithium one.
The benefits include:
• Storing and delivering electricity
when required
• Keeping voltage and frequency
constant to avoid costly fluctuations
• Reducing greenhouse gases so
that fossil fuel power-plants operate
more efficiently
• Integrating renewables smoothly
to reduce energy waste and save
money
• Guaranteeing reserve capacity
• Allowing existing generators to
operate at higher efficiency during
lower demand times by storing
energy produced for use during
subsequent peak times
• Providing up or down ramping
support with immediate power
supply and no wear and tear to the
infrastructure

Keeping the home fires burning
So much of what we do every day runs
on electricity. A power cut at home
means no TV, fridge, washing machine,
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stove, power to recharge phones and
tablets and no lights. A top-end US
automotive company has recently
unveiled a battery-based storage
system which aims to sustain an entire
home. It charges using electricity
generated from solar panels, or when
utility rates are low, and powers the
home during the evening or peak times,
when electricity is most expensive.
Together with the solar panels, the
batteries, ranging from USD 3 000 to
3 500 for 7 or 10 kWh respectively,
are cheaper than the diesel generators
used for emergency power.
They would also act as a backup
supply to safeguard homes from power
cuts and give independence from the
grid. Excess energy stored and not
used in the day could be kept for peak
time use rather than selling it back to
the grid only to repurchase it later.
This would not only lower private
electricity bills but also reduce costs for
utilities as there would be fewer power
plants idling during peak times, which
in turn would lower carbon emissions.

Storing electricity in cars
Electric vehicles (EVs) were first
developed in the mid 19 th century. Ever
since, their cost, driving range and the
recharging infrastructure required to
run them have hindered their widescale adoption. Vehicles running on
electricity are part of the answer to
reducing carbon dioxide emissions and
moving away from fossil fuels.
Though uncertainties remain on
the costs of li-ion batteries for EVs,
the technology continues to evolve
as manufacturers find new ways to
make more compact, durable and
safe battery packs. For example, a
well-known US car manufacturer has
developed a charging technology with
a cheaper, faster charging battery. The
flattened, compact cylindrical cells are
about the size of AA batteries and help

address issues of space and safety
while reducing costs. Battery power
can be scaled up by wiring thousands
of these cells together. An innovative
cooling system that runs between the
cells helps remove excess heat.
Utilities dream about storing excess
grid energy in the batteries of electric
cars. While feasible, the final hurdle is
the car owner, who, mostly because
of range anxiety, doesn’t want to leave
the car battery half empty. If there
is no space in the battery, storage
is physically impossible. This might
change with new battery technologies
that will increase range substantially
while offering near limitless and ultrafast recharging.
With an increasing demand for power
storage and portable power, batteries
are becoming cheaper. A recent
peer-reviewed study concluded that,
industry-wide, the cost for li-ion battery
packs declined by approximately 14%
annually between 2007 and 2014, from
above USD 1 000 per kWh to around
USD 410 per kWh. The cost of battery
packs by market-leading EV battery
manufacturers is even lower, at
USD 300 per kWh, and has declined
by 8% annually. Soon battery-powered
vehicles could be affordable for most
people.

Looking ahead
The world of energy storage doesn’t
stand still. Researchers are looking
constantly to optimize storage systems
for a wide variety of applications,
reducing environmental impact and
increasing power output. IEC TC 21
prepares International Standards
for all secondary cells and batteries,
including safety installation principles,
performance, battery system aspects,
dimensions and labelling. It also keeps
abreast of latest developments and
covers new technologies such as flow
batteries, ensuring that Standards
are fully in tune with this fast-moving
market.

TECHNOLOGY FOCUS

Over 130 years old, but still in its prime
Hydropower has been producing electricity for over 130 years and still has
a bright future
By Morand Fachot
Hydroelectricity still represents
the largest source of renewable
energy (RE) in the world. It is
set to remain one of the largest,
if not the largest, in many
regions for the foreseeable
future as more hydroelectric
projects, large and small, come
on stream. The IEC has been
involved in standardization work
for hydropower installations for
over a century. The future of RE
depends to a large extent on
the success of well-established
hydropower sources. Looking
back at the history of hydropower
shows the IEC has been closely
involved in its development for
more than a century through major
standardization work.

As old as civilizations everywhere
Water power has been harnessed since
ancient times and in many civilizations
around the world. It was used primarily
in water mills to grind grain into flour
and also later to power equipment like
trip hammers, looms to weave cloth or
saws to cut timber or other materials.

Kaplan turbine in hydroelectric power plant on the river Weser in Bremen, Germany

his Cragside estate in Northumberland,
England, to generate electricity through
a turbine to power a single light bulb in
his country house in 1878.
Within 2-3 years a number of small
hydropower plants were installed in the
US and Canada to provide electricity
to local private and commercial
customers for lighting and to power
machines, in particular in mills.
The world’s first hydroelectric plant
started operating in 1882 in Appleton,
Wisconsin (US).

Water power was superseded by steam
power, which became one of the main
drivers of the industrial revolution in the
late 18th century. Water power was to
find a new life when it was discovered
that it could be used to produce
electricity.

The first large-scale hydroelectric plant
in the world, the Adams power plant
in Niagara Falls, New York State, was
built in 1895. Its original Westinghouse
generators remained in operation in
the transformer house until the plant
closed in 1961.

First hydroelectric project
brainchild of a bright spark
The world’s first hydroelectric project
was the brainchild of English inventor
and industrialist Lord Armstrong. He
harnessed water power from lakes on

Within a decade of the first hydropower
plant being launched, hundreds of
others were in operation, first in North
America, then in Europe in the 1890s
and in Asia in the early 1900s (Taipei,
1905, Shilongba, mainland China,
1912, still in operation).

During the first half of the 19 th century
hydropower became the world’s most
important source of electricity.
The expansion of hydropower was
made possible by the development of
three different types of turbines, which
are still the ones in use today.
In 1849 British-American engineer
James Francis developed the Francis
turbine, a reaction water turbine that is
still the most widely-used water turbine
today.
In 1880 American inventor Lester Allan
Pelton patented his Pelton water wheel,
an impulse water turbine, which he
had been developing over the previous
decade.
In 1912-1913 Austrian engineer Viktor
Kaplan invented the Kaplan turbine –
a propeller-type turbine with adjustable
blades.

Standardization soon emerging as
essential
As hydropower expanded rapidly
around the world the IEC took the
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lead on standardization work for
hydropower installations.

they require, hydropower installations,
which rest on a mature technology,
can last for many decades if properly
operated, maintained and upgraded.
This can be observed in installations like
the Shilongba plant, in mainland China,
which went live in 1912 and is still in
operation, or the Beauharnois power
station, in the Canadian province of
Québec, the first units of which went on
line 83 years ago.

A short paragraph in the report of
the IEC Meeting held in Turin, Italy, in
September 1911, marked the first steps
of IEC involvement in standardization
for hydropower.
It reads: “On the proposition of
the Italian Committee, the Special
Committee [on the rating of electrical
machinery and apparatus] expressed
the desire that the Central Office
should organise a Special Committee
(7 members) to co-operate with the
Italian Committee in the study of
certain questions relating to hydraulic
and mechanical installations in
connection with electrical plants. This
Committee may include members who
are not necessarily members of the
IEC.” (IEC Publication No 12)
Delegates from the Austrian, British,
French, German, Italian, Norwegian,
Swiss and US Committees attending
a meeting of the “Special Committee
on Prime Movers in connection
with Electrical Plant”, in Zürich,
Switzerland, in January 1913, finalized
the first standardization measures for
hydropower installations.
A résumé of this meeting (IEC
Publication No 21) lists the following
decisions approved at the meeting:
• The adoption of the kilowatt as “the
industrial unit of mechanical power”
• Definitions relating to hydroelectric
installations concerning flow and
discharge, hydraulic head (height of
water), energy and power, turbines
(hydraulic input, rated mechanical
output and load speed, maximum
output and efficiency).
• Adoption of other technical
parameters.
Of particular interests in this document
are three diagrams “showing the
various heads” for closed and open
Francis turbines, and for a Pelton
wheel (Kaplan turbines had not
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1 875 kW transformers in the world’s first
large-scale hydroelectric plant, the Adams
power plant in Niagara Falls, New York State,
in 1895

been deployed yet in hydropower
installations at the time).
These January 1913 IEC proposals
are still at the centre of hydroelectric
power standardization. IEC Technical
Committee (TC) 4: Hydraulic turbines,
continues this work and although many
of its Standards are well established,
it keeps maintaining and updating
them as well as developing new ones,
in particular for plant automation and
issues linked to hydro-abrasion and
erosion.

Mature technology with a bright
future
More than 130 years after the first
hydropower plant started producing
electricity, hydroelectricity is still
expanding in many parts of the world.
It is set to play an important role in
the future global energy mix as the
world moves away from fossil fuels and
nuclear energy to adopt more REs.

Investments in hydropower are set to
continue for the foreseeable future. The
International Energy Agency (IEA) 2014
World Energy Outlook forecasts that
USD 1 900 billion will be invested in
hydropower between 2014 and 2040,
the second largest investment in RE
installations.
The IEA forecasts that 853 GW of
hydropower capacity will be added and
152 GW of capacity will be retired over
the same period.
It notes also that “the share of
hydropower in total renewables-based
output decreases from more than 75%
today to less than 50% in 2040”.
The slowing down of the rate of
expansion of hydropower over time is
the result of diminishing opportunities
to install new large-scale dams,
according to the IEA.

Hydropower presents a major
advantage over other RE sources: it is
not intermittent like solar photovoltaic
or wind power and can be brought on
line nearly instantly.
If they need large investments due to the
large scale of the civil engineering work

Diagrammes from the first Standard
published by IEC TC 4 in 1913
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Non-stop energy harvesting
Energy harvesting is developing fast, supporting innumerable applications
and devices
transmission of data from sensors to
control hubs. Advances in EH have
made it possible to extend the range
of applications for remote instruments
as installing these and tying them to
power networks or batteries is both
expensive and labour-intensive.
Over 50% of instrumentation
installation costs in industry are
related to planning, wiring and cabling
(installation, routing and protection of
cables), mounting and connection of
devices (junction boxes, access), etc.
Wireless devices and networks can
significantly reduce installation costs
and implementation time.
Pavegen tiles work day and night alongside solar panels to power lights of this Rio football
pitch (Photo: Pavegen)

By Morand Fachot
There is a rapidly increasing range
of applications using energy
harvesting (EH), the process of
collecting low-grade energy from
sources such as ambient or waste
heat, solar, thermal and kinetic
energy and converting it into
electrical energy. The increase is
driven by the need to enable an
ever expanding range of sensors to
run and communicate independent
of an external power source and
by the need to meet the power
requirements of a wide variety of
mobile and wearable devices. It is
seen as one of the main techniques
that will allow the Internet of
Things (IoT) to develop.

Growing importance in industry
Drawing off energy from low-grade
sources is seen as an attractive
solution for many low-power electronic
devices such as sensors. Increasingly

these are being deployed in various
industrial environments where they
can operate independent of power
networks and batteries (although the
latter can be used for backup power).
Depending on the type of environment
and application, different types of
energy sources can be tapped using
specific EH technologies such as
thermoelectric (TE, for heat recovery),
piezoelectric (for kinetic energy), or
photovoltaic (PV, for solar power).
Industrial processes require monitoring
and communication of a variety of
parameters, including temperature,
vibration and signs of potential failure.
This is best done using sensors and,
increasingly, wireless sensor networks
(WSNs).

Going wireless – a no-brainer
Employing a wide range of wireless
communication protocols allows the

The IEC is closely involved in the
development of International Standards
for WSNs through the work of one
of its Subcommittees, IEC SC 65C:
Industrial networks, which prepared
the widely-used IEC 62591:2010,
Industrial communication networks
– Wireless communication network
and communication profiles –
WirelessHART™. This Standard, which
provides the specification, definitions,
and profile for a wireless communication
network, complements the IEC 61158
series and other IEC Standards on
industrial communication networks.

Wide range of industrial
applications
Energy harvesting is already widely used
for powering sensors and actuators,
such as those found in certain types
of microelectromechanical systems
(MEMS). These are increasingly
deployed in industry and in other
sectors, such as automotive or
aerospace that often rely on kinetic
energy (impact, pressure, vibration).
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International Standards for MEMS are
prepared by IEC Technical Committee
(TC) 47: Semiconductor devices, and
they are tested by IECQ (IEC Quality
Assessment System for Electronic
Components) testing and certification.
In industry, wireless vibration
monitoring systems have improved
ways of detecting faults and reduced
the need for maintenance of electric
motors and other rotating equipment.
Most kinetic-based EH systems
depend on piezoelectric transducers.
International Standards for these are
developed by IEC TC 49: Piezoelectric,
dielectric and electrostatic devices
and associated materials for frequency
control, selection and detection.
Autonomous temperature transmitters,
which rely on TE energy harvesting,
are also widely used in industrial
applications to monitor abnormal
temperatures and prevent equipment
failure.
In addition to EH, some wireless
sensors also depend on primary and
secondary batteries for backup or low
energy intensive applications.
In industry, wireless sensing is now
a proven and mature technology. It
is made possible by various sources
of EH which improve its flexibility and
reliability.

Endless potential
Energy harvesting is also seen
increasingly as offering the potential
to power sensors in the medical field.
Research has been ongoing into
devices that can convert the movement
of body parts such as the heart, lungs
and diaphragm into energy that could
be used to power health monitoring
wearables or implantable devices – for
instance, pacemakers. A project is
underway to harvest energy from body
heat and motion to provide a compact,
long-lasting power source for
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Wysips® Crystal technology allows mobile devices to be charged from natural and artifical
light sources

nanoscale body metric sensors.
IEC TC 113: Nanotechnology
standardization for electrical and
electronic products and systems,
prepares International Standards for
such applications.
Energy harvesting from impact and
motion can also be implemented in
large schemes, in particular to power
lights or signs in places that see great
numbers of people moving and walking
through every day.
Energy harvesting pavements or
surfaces have been installed in some
heavy pedestrian traffic locations
such as train stations, office buildings
or sports installations for powering
energy-efficient lights or other
systems.
A shortcoming of the plethora of
energy-hungry mobile devices like
mobile phones and tablets or smart
watches is the constant risk they
face of running low on battery power.

Harvesting energy from natural or
artificial light to top up or charge their
batteries is emerging as a possible
answer. An innovative solution for this,
among many others, is the Wysips®
(What You See Is Photovoltaic Surface)
technology that embeds into glass
a thin PV surface with a network of
micro-lenses that renders the cells
invisible to the naked eye. Wysips can
also be used in other applications
such as automotive (windscreens) and
housing (windows).

Not just for small devices
Energy harvesting is no longer
perceived as useful for powering only
small devices. It is increasingly finding
new uses in demanding energyintensive sectors such as transport,
in particular when associated with
innovative or improved storage systems.
The industrial trucks and urban public
transport sectors above all offer
great potential for energy harvesting.

INDUSTRY SPOTLIGHT
Regenerative-charge braking and
energy-harvesting shock absorbers
are being fitted to buses to charge
batteries and the supercapacitors that
provide extra power.

earmarked hybrid EDLCs, which
combine an EDLC and a battery,
as being in need of appropriate
standardization.

A combination of a sealed maintenancefree battery and a capacitor that stores
energy from regenerative actions such
as braking or lowering loads so as to
be able to feed it back when needed,
was introduced in the first fully-electric
hybrid forklift in May 2007.

Making its mark on the racing
track
A high-profile example of the potential
of energy-harvesting and associated
storage systems for energy-intensive
applications was provided again at
the punishing 2015 24-hour Le Mans
car race in France. This year, all cars
that finished in the top eight positions
were hybrid machines, as required by
regulations for this category of vehicle.
However, since the rules do not specify
the type of hybrid system, the method
for storing recovered energy or the
power transmission concept, different
energy-harvesting and energy storage
systems were used in each of the three
types of cars that finished in the lead.

This system allows for up to 80%
of regenerative energy stored in the
capacitor to be reused, against at most
2-3% for conventional battery forklifts,
giving this truck the capacity to work a
full 11-hour shift with a single one-hour
charge in mid-shift.
IEC TC 21: Secondary cells and
batteries, prepares International
Standards for lithium-ion batteries.
IEC TC 40: Capacitors and resistors
for electronic equipment, has already
published International Standards for
supercapacitors, or electric double
layer capacitors (EDLCs). It has now

Three of the cars, including those that
came first and second, were fitted with
a front-axle-mounted electric engine
generator that recovers kinetic energy
under braking and transfers it for
storage in a lithium-ion battery. During

acceleration, the stored energy delivers
a power boost via the front wheels,
giving the cars an all-wheel drive
capacity. Two of these vehicles also
had an additional turbine generator
unit in the exhaust system, working
in parallel with the turbocharger to
convert waste heat energy from the
exhaust-gas stream into electricity.
These cars recover energy not
only when braking but also when
accelerating.
Another three cars also had a
regenerative braking system that
recovered the car’s kinetic energy
under braking and stored it in a
flywheel energy-storage system.
The recovered energy is then used
in acceleration phases to provide an
additional boost.
Two more vehicles in the top eight
also relied on regenerative braking:
storing the recovered energy in banks
of supercapacitors which then released
it to provide boost to the rear wheels
through an electric motor.
These advances are unlikely to remain
confined to the motor sports world,
as car racing is often a means of
introducing technologies that eventually
find their way into production vehicles.
Using energy-harvesting technologies to
power a very wide range of devices and
systems – anything from tiny sensors to
industrial trucks – is beginning to offer
opportunities in countless applications
as well as lucrative commercial
opportunities. This is reflected in the
figures for global EH markets which
stood at USD 131,4 million in 2012
but are projected to increase to
USD 4,2 billion in 2019, according
to a December 2013 report.

WirelessHART temperature sensor TSP300-W with Energy Harvester (Photo: ABB)

The IEC is set to play a central role
supporting the expansion of the EH
sector and of associated technologies
such as storage or nanotechnologies,
by the means of standardization work
from a number of TCs.
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Powerful and quick as the wind
Wind power is set to gather more pace with the growing reliance
on renewable energies
By Morand Fachot
As countries throughout the
world try to increase the share of
renewable energies (REs) in their
electricity generation portfolio,
wind power has surfaced as the
most cost-effective and fastestgrowing new RE sources in recent
decades. Standardization work
by IEC Technical Committee
(TC) 88: Wind turbines, has made
this expansion possible.

Wind blowing coal away – in the
long term
Environmental concerns are driving
governments throughout the world to
curb the use of fossil fuels. Particular
efforts to achieve this focus on the
use of REs in the electricity generating
sector, which is a major producer of
CO2 and other greenhouse gases.
RE, in the form of hydropower,
has long played a major role in
electricity production. It is now being

complemented by “new”, non-hydro
RE sources, with wind power having
emerged as the most cost-effective to
date. This has been driving its rapid
growth since its introduction as an
electricity-generating alternative in the
late 1990s.
Installed wind power capacity
increased from 17,4 GW in 2000
to 369,6 GW in 2014, an average
compound annual growth rate of 24,4%
per year, according to Global Wind
Energy Council (GWEC) data.
This trend is set to continue as wind
power is seen as offering the greatest
potential for growth in the renewable
energies’ domain. In its World Energy
Outlook 2014 the International Energy
Agency (IEA), forecasts that cumulative
capacity addition of wind power will
represent nearly 50% of new RE sources
addition between 2014 and 2040.
The IEA sees REs (including
hydropower) overtake coal around

2035 as the leading source of
electricity generation.

TC work driving wind success
Extensive work by IEC TC 88 experts
paved the way for the launch of wind
power and has underpinned its growth
since it was rolled out.
TC 88 was created in 1987, quite a few
years before wind power became a
major source of electrical energy at the
global level.
Its scope, last formulated in 2002, is
to prepare International Standards for
wind turbines that “address design
requirements, engineering integrity,
measurement techniques and test
procedures. Their purpose is to provide
a basis for design, quality assurance
and certification. The standards are
concerned with all subsystems of wind
turbines, such as mechanical and
internal electrical systems, support
structures and control and protection
systems”.
TC 88 International Standards,
developed by over 580 experts, have
made it possible to manufacture better
wind turbines and to extend the scope
of their installation to encompass
diverse and more challenging
environments. The TC is preparing
up-to-date International Standards,
exploring new applications and making
improvements to existing systems.

Offshore wind farm installation (Photo: London Array Ltd)
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Complex TC structure
Experts from 38 countries (26
Participating and 12 Observer countries)
take part in TC 88 work which is
constantly expanding to include all
elements of wind turbine installation. The

TECHNICAL COMMITTEE AFFAIRS
specific standards. These include,
among others, design requirements for
floating offshore wind turbines, which
present particular constraints, for rotor
blades and for wind turbine towers
and foundations. The MTs are tasked
with updating existing International
Standards and projects.
JWG 1 brings together experts from
IEC TC 88 and from the International
Organization for Standardization (ISO)
TC 60: Gears. JWG 1 developed
IEC 61400-4:2012, Design requirements
for wind turbine gearboxes.

Offshore wind turbines are expected to
provide 15% of total wind energy by 2040

multiplicity and complexity of this task
has led to a TC structure that includes
three Working Groups (WGs), six Project
Teams (PTs), nine Maintenance Teams
(MTs), two Joint Working Groups (JWGs)
and an ad hoc Group on terminology.
WG 3 is tasked with developing an
International Standard on the design
requirements for offshore wind
turbines. These have specifications
that differ from those of their onshore
equivalents and wave loading
represents an additional category that
is required.

Experts from IEC TC 88 and TC 57:
Power systems management and
associated information exchange, work
together within JWG 25 to “develop
standards for monitoring and control
systems and associated information
exchange for wind power plants”.

More wind on the horizon, offshore
The prospects for wind power are
very positive: the IEA forecasts
that installed onshore and offshore
capacity will exceed 1 300 GW in
2040, with onshore capacity making
up 85% of the total (against 98% in
2011). This expansion will require
additional International Standards to

cover new areas as well as an update
of existing ones to support technical
developments in the sector.
As of early June 2015, TC 88 had
issued 26 publications, that include
International Standards and Technical
Specifications in the IEC 61400 series,
available as an Online Collection from
the IEC Webstore.
The rapid expansion of new RE
sources led to the decision taken by
IEC Conformity Assessment Board
(CAB) to create of IECRE, the IEC
System for Certification to Standards
Relating to Equipment for Use in
Renewable Energy Applications, at its
June 2013 meeting. IECRE covers three
Sectors, wind, solar PV (photovoltaic)
and marine energy.
IEC International Standards for the
wind turbine industry ensure that
wind systems and installations meet
the latest technical requirements. For
installers, utilities and other users, they
guarantee that the equipment they
acquire and install is as safe, reliable
and efficient as possible. They also
ensure that the wind turbine industry
will continue to prosper and make an
ever larger contribution to electricity
generation.

The WG 15 remit is to assess wind
resource, energy yield and site
suitability input conditions for wind
power plants.
WG 27 defines standard dynamic
electrical simulation models for wind
turbines and wind farms. The models
will be used in power system and grid
stability analyses.
PTs prepare International Standards for
wind turbine installations and aspects
that are not yet covered by their own

Assembled wind turbine drivetrain, generator and power unit being installed into a nacelle
(Siemens press picture)
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Switched on to safety
IECEE helps build strong consumer confidence
By Claire Marchand
When buying a new electrical
appliance, who pays much
attention to the cord – or to the
control switch, for that matter?
Customers tend to focus on the
design, the look, the size, the
price or the overall performance
of the product. Cords and
switches, seen as necessary
appendages that don’t merit
close examination, are seldom, if
ever, part of the decision-making
process that leads to the purchase
of household goods. Consumers
usually take it for granted that the
device they acquire is safe and
reliable, and will perform without
any problems.

Intuitive trust
In most cases, their trust is well
placed. Their confidence in the high
quality of the product they buy may
be intuitive but it is not misplaced. It
is intuitive because, more often than
not, they do not know what is involved
in the manufacturing of consumer

goods. They may not be aware of the
fact that electrical appliances are built
according to very strict requirements
and then tested to make sure that they
are safe and reliable in use. Cords
and switches are inherent parts of any
electrical device and are treated in the
same way as any other element of the
product.
Take an electric kettle for example. It
is designed to heat water at a certain
temperature and will stop automatically
if the device is overheating. It can’t be
switched on if the water level is too
high or if it is completely empty. The
cable is well insulated and its wiring is
correctly colour-coded. All this doesn’t
happen by chance.

Built to standards...
Since 1906, IEC has led the way in
establishing International Standards
for energy transmission, connection
and use. At each step of the way, its
primary drivers are safety, energy
efficiency and systems compatibility,
thus enabling the safe and economic

This electric kettle cannot be switched on if it doesn’t contain a minimum amount of water
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use of electrical and electronic goods
and services wherever they are
needed.
Manufacturers rely on standards,
IEC International Standards in particular,
to design and build their products. The
IEC has an array of standards that deal
exclusively with electrical household
appliances – the IEC 60335 series – and
a number of specific standards that
cover cables and cords.
Automatic electrical controls for
household and similar use are covered
in the IEC 60730 series of International
Standards.

...and thoroughly tested
Manufacturing products to standards
is only the first step. To make sure
their products are safe, reliable and
perform according to the requirements
specified in the standards, and
to gain market access and the
trust of retailers in the 3 rd party
conformity assessment undertaken,
manufacturers then have to have them
tested and certified.

Worldwide recognition through
IECEE
This is where IECEE, the IEC System
of Conformity Assessment Schemes
for Electrotechnical Equipment and
Components, comes into play. The
IECEE CB Scheme provides the
assurance that tested and certified
products meet the strictest levels
of safety, reliability and performance
as stipulated by 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.

CONFORMITY ASSESSMENT
The CB-FCS Scheme for Mutual
Recognition of Conformity Assessment
Certificates for Electrotechnical
Equipment and Components is an
extension of the IECEE CB Scheme
that also includes factory surveillance.
This scheme goes beyond product
testing. It covers Type Test and
regular surveillance at the factory
that manufactures the relevant
certified product. This is of value to
manufacturers who need to provide
proof that products manufactured in a
given factory offer a consistent level of
quality over time.

Defective plug

CB-FCS includes product sampling,
testing, assessment and surveillance
of assembly lines and management
processes and surveillance, regular
sampling and retesting of products at
the factory and/or in the marketplace.

Huge benefits for manufacturers…
For manufacturers, the benefits of
having their products tested and
certified to IECEE Schemes are
manifold. Products tested and certified
in one country will be accepted by
certification bodies in all other IECEE
member countries. Even better, global
acceptance of the CB Scheme through
the CB Test Certificates and associated
CB Test Report is also effective in
countries that are not part of the IECEE
community. A CB Test Certificate is
a global passport for the product.
Because it takes national differences
into account, it ensures easier and
more rapid access to international
markets and reduces the costs
involved in a global product roll-out.

…and consumers
Although most consumers are not
aware of the behind-the-scene steps
that make a product safe and reliable,
they implicitly give it their vote of
confidence.

Flammability test performed on an electric iron

For more information on IECEE and its
Schemes: www.iecee.org
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How to prevent leakage or environmental
damage
IECEx-certified pigs essential in pipeline maintenance
By Claire Marchand
Pipelines are widely used
throughout the world to transport
oil, gas and other fluids over long
distances and across continents.
They are frequently subjected
to extreme climatic conditions
and huge temperature variations
that can cause serious damage
to the outer shell. This is why
companies operating these lines
use preventive methods to detect
clogging or worse, cracks and
flaws that can have disastrous
consequences.

Pipeline pigging
One of these detection methods
is called pipeline ‘pigging’. It uses
devices known as ‘pigs’ to perform
maintenance operations on a pipeline
without stopping the flow of fluid.
Why pigs? Interpretations differ on
why these maintenance devices are

named pigs. Some allege that pig is an
acronym for ‘pipeline inspection gauge’
or ‘pipeline intervention gadget’; others
affirm that the original pigs, made
of straw wrapped in wire, and used
for cleaning, made a noise similar to
the squealing of a pig when traveling
through the pipe.

Introducing smart pigs
There are several types of pigs, from
the foam pig, driven through the line
to measure its inner diameter, clean it
or dry it, to the inline inspection pigs,
including smart pigs, that can check
various aspects of the pipeline.
The first intelligent pig, operated by
Shell Development in 1961, could
measure and record the thickness
of the pipeline walls. It used
electromagnetic fields (EMF) to sense
wall integrity. In 1964, Tuboscope ran
the first commercial instrument that
used magnetic flux leakage (MFL)

A pig on display in a section of cutaway pipe, from the Alaska Pipeline (Photo: Harvey
Barrison, Wikimedia)
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technology to inspect the bottom
portion of the pipeline. The system
used a black box similar to those used
on aircraft to record the information.
Modern smart pigs are highly
sophisticated instruments that include
electronics and sensors that collect
various forms of data during their trip
through the pipeline. They vary in
technology and complexity depending
on their intended use.
The electronics elements within the
pig are sealed to prevent leakage of
the pipeline fluid, which range from
highly basic to highly acidic and can
be of extremely high pressure and
temperature. Power for the electronics
is typically provided by on-board
batteries which are also sealed.

Disaster prevention
The technology used varies according
to the task required and the design of
the pig. Surface pitting and corrosion,
cracks and weld defects in steel or
ferrous pipelines are often detected
using MFL pigs. Other smart pigs use
electromagnetic acoustic transducers
to detect pipe defects. Caliper pigs can
measure the roundness of the pipeline
to determine areas of crushing or other
deformations. Some smart pigs use a
combination of technologies, such as
providing MFL and caliper functions
in a single tool. Pigs using acoustic
resonance technology have been
tested as well.
While in operation, the pig is unable to
directly communicate with the outside
world due to the distance underground
or underwater and/or the materials
that the pipe is made of. For instance,

CONFORMITY ASSESSMENT
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.

Smart pigging is carried in gas pipelines to measure thickness faults and dents (Photo: Gaznat)

steel pipelines effectively prevent
any significant radio communications
outside the pipe. The pig records
its own movement during the trip.
This may be done by odometers,
gyroscope-assisted tilt sensors and
other technologies.
Surface instruments equipped with
sensors, which often have GPS
capability, record and transmit
time and location of the pig by
either audible, magnetic or radiotransmission means. The pig itself
cannot use GPS as the metal pipe
blocks satellite signals.
After completion of the pigging run,
data from external sensors is combined
with the pipeline evaluation data from
the pig to provide a location-specific
defect map and characterization. The
data collected provides information on
the location and severity of the defect,
thus allowing repair crews to act quickly.
Performing regular pigging runs within a
pipeline helps identify and repair defects
at an early stage, before any leakage or
environmental damage occurs.

Protection requirements…
As many of these pigs are used in oil
or gas pipelines, it is of the utmost
importance that they are designed and
built in compliance with the very strict
requirements enunciated in standards
and specifications, most notably in
IEC International Standards developed
by IEC Technical Committee (TC) 31:
Equipment for explosive atmospheres.

As part of its IEC 60079 series of
International Standards on explosive
atmospheres, TC 31 has developed
several International Standards that cover
general and testing requirements for
several types of pigs, including magnetic
or ultrasonic pig signallers, pig tracking
systems and pig intelligent systems.
They include:
• IEC 60079-0:2011, Explosive
atmospheres – Part 0: Equipment –
General requirements
• IEC 60079-1:2014, Explosive
atmospheres – Part 1: Equipment
protection by flameproof enclosures
“d”
• IEC 60079-11:2011, Explosive
atmospheres – Part 11: Equipment
protection by intrinsic safety “i”
• IEC 60079-26:2014, Explosive
atmospheres – Part 26: Equipment
with Equipment Protection Level
(EPL) Ga

…tested and certified by IECEx
As is the case for any product,
designing and building pigs in
compliance with IEC Standards
is not enough. To prove that a pig
meets all the requirements spelled
out in Standards and can be used
in explosive (Ex) areas, it has to go
through testing and certification.
This is where IECEx, the IEC System
for Certification to Standards Relating
to Equipment for Use in Explosive
Atmospheres, intervenes. An IECEx
Certificate is like a passport for
manufacturers of Ex equipment.

Highly-skilled staff
To assess and certify individuals working
in potentially hazardous areas, IECEx
has developed the IECEx Certification of
Personnel Competence Scheme.
The IECEx CoPC (Certificate of
Personnel Competence) provides
companies with independent proof
that the certificate holder has the
required qualifications and experience
necessary to work on electrical
equipment located in hazardous areas
and can implement IEC International
Standards covering explosive
atmospheres. This can be especially
important for contracting staff.
Manufacturers who rely on IECEx
for the testing and certifying of their
equipment, who have their staff go
through the steps necessary to obtain
a Certificate of Personnel Competence,
have that additional level of security
that makes a real difference. They
know that they operate in the best
possible conditions and minimize the
risks inherent to Ex sector.
All IECEx Certificates are issued via the
IECEx On-Line certificate System. Full
public view is available on the IECEx
website at www.iecex.com

Different types of pigs (Photo: Fraser
Engineering)
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Faster connections
How to ensure high quality and reliability of fibre optic components

Fibre optic cables

By Claire Marchand
Fibre optic lines have
revolutionized communications,
from long-distance phone calls to
cable TV and Internet. Business
and industry have used fibre optic
technology for years to move large
amounts of data quickly. Fibrebased communication is expected
to grow tremendously in years to
come.

Complex components
Since the fibre system is much more
complicated than the former copper
wired system, components needed
for these optical networks are also
extremely sophisticated.

Coming home
In recent years, Fibre-to-the-Home
(FTTH) has brought the technology to
many households. In FTTH, fibre optic
cables are installed from the telephone
exchange to deliver communications
such as broadband, digital TV and
telephone to private homes.

Typical fibre optic components include
transceivers, optical amplifiers,
couplers/splitters, WDM (wavelengthdivision multiplexing) multiplexers
and demultiplexers, filters, isolators,
circulators, attenuators, optical
switches, wavelength converters and
various function modules. The entire
range of components can be classified
in one of two ways: passive or active
type. Passive fibre optic components
work without external power, while
active fibre optic components need
external power to operate.

Fibre optic cables offer much faster
speeds and much higher bandwidth
than copper wires. The multimedia
and telecommunications sectors rely
more and more on fibre optics for
instantaneous data transmission.

Fibre optic sensors
Fibre optic sensors (FOSs) use optical
fibre either as the sensing element –
intrinsic sensors – or to relay signals
from a remote sensor to the electronics
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that process the signals – extrinsic
sensors.
FOSs are immune to electromagnetic
interference and do not conduct
electricity, so they can be used in
places where there is high voltage or
flammable materials such as gases
or fuels. FOS can be designed to
withstand ultra-high temperatures
(1 000 °C) as well as corrosive
atmospheres.
Optical fibres used as sensors –
intrinsic FOSs – measure strain,
temperature, pressure and other
quantities by modifying a fibre so that
the quantity to be measured changes
the intensity, phase, polarization,
wavelength or transit time of light in
the fibre. Intrinsic FOSs can provide
distributed sensing over very large
distances.
An extrinsic FOS simply guides the light
to a sensing point where the optical
signal emerges into another medium
within which it is modulated (variation

CONFORMITY ASSESSMENT
certificate issued in one country means
acceptance on a global basis, even in
countries that are not IECQ Members.

Reducing the use of hazardous
substances
Nowadays, electronic component
manufacturers who have had their
products tested and certified by IECQ
also request IECQ HSPM (Hazardous
Substance Process Management)
certification to demonstrate that
their products are produced under
controlled conditions to provide
assurance that they meet hazardoussubstance-free specific local, national
and international requirements.
Fibre optic pressure sensor (Photo:FocusTek)

of its intensity, phase, polarization,
wavelength, etc.). The light is then
collected by the same or a different
fibre after it has been modulated by the
quantity to be measured and returned
to a remote location for processing.
(For more on FOSs, see article in the
November 2014 issue of e-tech)

High quality components
To ensure the quality and reliability
of the components used in optical
fibre assemblies, manufacturers and
suppliers have a powerful tool at
their disposal. IECQ, the IEC Quality
Assessment System for Electronic
Components, provides certification at
the international level for a wide variety

IEC International Standards for
fibre optics
Manufacturers and suppliers of optical
fibres and their components can rely on
the IEC to provide the tools necessary
to ensure the quality and reliability of
their products.

of electronic components, including
those found in fibre optic systems.
IECQ offers immediate international
recognition. One test and one

This is of particular importance for
fibre optics as networks increasingly
extend across borders. For this reason
they have to comply with different
national regulations that may restrict or
prohibit the use of such substances in
components.
The IECQ System provides all players
in the ever expanding fibre optic market
with the certainty of using electronic
components that meet the strictest
requirements and are of the highest
quality.
For more information on IECQ:
www.iecq.org

IEC Technical Committee (TC) 86:
Fibre optics, its three Subcommittees
(SCs) and their Working Groups(WGs)
are central to the development of
the entire sector and all related
industries as they prepare Standards,
specifications and technical reports
for fibre optic-based systems,
subsystems, modules, devices and
components.
A Working Group of IEC SC 86C: Fibre
optic systems and active devices, is
preparing and maintaining International
Standards and specifications for FOS.

A TOSLINK (Toshiba Link) fibre optic audio cable (Photo: Hustvedt in Wikipedia)
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Smart Cities mitigating climate change
IEC advocacy in the G7 Climate change magazine
By Janice Blondeau
To mark the occasion of the
G7, held in Schloss Elmau,
Germany, on 7 and 8 June under
the chairmanship of German
Chancellor Angela Merkel, the
IEC published an article about its
contribution in dealing with climate
change in Smart Cities, written by
Frans Vreeswijk.

IEC role in making Smart Cities a
reality
Smart Cities promise both a
sustainable energy solution to the
challenges of the urban environment
and improved quality of life for the
millions of city-dwellers across the
world.
On the occasion of the G7, Climate
Change – The New Economy magazine
published a special issue addressing
climate change. IEC General Secretary
and CEO Frans Vreeswijk wrote an
article which focused on how the
IEC global platform is playing an

The 2015 G7 magazine cover
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IEC article in G7 magazine

important role in the development of
sustainable Smart Cities, Orchestrating
Infrastructure for sustainable Smart
Cities.

Common focus
Going forward, multi-sectorial,
international collaboration must
continue, as specialized knowledge
and relevant expertise from many
different organizations is vital to make
Smart Cities a reality. In the article, the
IEC General Secretary and CEO noted
that one single organization is not able
to develop all the standards that are
required for the increasingly large and
complex systems that are needed for
truly Smart Cities. The IEC neutral and
independent global platform will play
an important role in stimulating this
cooperation.
Here is an excerpt of the IEC article:
“Cities are central to any solution
to the global climate, energy and
environmental challenges. As well as

being home to around half the world’s
population and generating around 80%
of global GDP, cities and urban areas
are responsible for around 70% of
global energy consumption and energyrelated greenhouse gas emissions.1
Without a coherent strategy to run
cities more efficiently, global targets
on greenhouse gas emissions and the
ambitions for sustainable growth cannot
be achieved. Smart Cities promise both
a sustainable energy solution to the
challenges of the urban environment
and improved quality of life […]. Only if
we combine our forces, can we achieve
sustainable Smart Cities.”

IEC at work
IEC Systems Evaluation Group (SEG) 1
was created as part of the systems
approach to manage Smart City
standardization needs. The SEG 1 on
Smart Cities is preparing an inventory
of existing standards, a reference
architecture model and a roadmap

IEC WORLD

•

information exchange for demand
response and in connecting
demand side equipment and/or
systems into the Smart Grid.
TC 65: Industrial-process
measurement, control and
automation, and its SCs, as
well as TCs involved in storage
(rechargeable batteries) and fuel
cell technologies (TC 21 and
TC 105) – to name some of the
Technical Committees which
contribute to the IEC ‘smart’ project
portfolio, without which Smart
Cities would never become a reality.

Climate Change – the New
Economy
Read the full IEC article Orchestrating
Infrastructure for sustainable Smart
Cities: http://go.iec.ch/y
Read G7 magazine Climate Change –
the New Economy: http://go.iec.ch/z
The IEC White Paper “Orchestrating infrastructure for sustainable Smart Cities” provides the
what, who and how of Smart City development

based on the recommendations of its
Working Groups and Task Groups.
SEG 1 is due to submit a final report
in June 2015 and will most likely
be transformed into a Systems
Committee (SyC) later in the year.
Many IEC Technical Committees (TCs)
also enable the development of Smart
Cities. A non-exhaustive list of these
includes the following:
• IEC TC 8: Systems aspects
for electrical energy supply.
Subcommittee (SC) 8A will develop
Standards for the grid integration
of large-capacity renewable energy
(RE) generation.
• IEC TC 57: Power systems
management and associated
information exchange.
• Standards prepared by IEC TC 82
and IEC TC 88 cover generation
from solar photovoltaic and wind
energy sources, form an integral
part of the overall portfolio of Smart
Grid Standards.

•

IEC Project Committee (PC) 118:
Smart grid user interface develops
standardization in the field of

The IEC White Paper Orchestrating
infrastructure for sustainable Smart
Cities is available on the IEC website
1. The New Climate Economy Report, The Global
Commission on the Economy and Climate

Smart Cities promise both a sustainable energy solution to the challenges of urban
environment and improved quality of life for city-dwellers across the world
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Business expansion, global cooperation
Interview with Hirozumi Sone, President & CEO, Azbil Corporation
By Claire Marchand
Technologies and systems are
converging, and sometimes
fundamentally changing how
business is conducted. Customers
increasingly want solutions that
are future proof and able to adapt
to their changing needs. In this
interview Azbil President & CEO,
Dr Hirozumi Sone explains how
his company, a major provider of
industrial and building control and
automation, is able to discover and
take advantage of new business
opportunities that result from
technology convergence. Sone
sees active participation in IEC
work as a strategic business
tool that offers much more than
dependable technical value.

involve cross-cutting technologies and
are used in a multitude of applications
in many different areas.

Born in 1906
Azbil was established in 1906, the
same year the IEC was founded.
For many years the company has
developed automation solutions that

Basing Azbil’s work on standards
creates value in a sustainable manner.
By applying standardization, says Sone,
the company is able to expand and
build new solutions on existing bases.

Creating value
As Hirozumi Sone explains, to expand
its customer base, Azbil needs to
enable the integration of different
technologies. That cannot be done
without standards “That’s why
standardization lies at the core of our
business.”
Azbil’s business is focused on working
together with the customer to create
value: “We might use words like
solutions, life-cycle and partnership but
all of this basically means that we want
to increase value over a long period of
time.”

A lasting impression
Asked what made him understand
the importance of standards, Sone
explains that when he joined Azbil,
after graduating from University, he
was involved in a major international
project. A US partner was in charge of
design and development, the project
members where international and the
product itself was to be installed in a
factory in Japan.
The role played by standardization in
that context made a lasting impression
on him: “For such a project to succeed
it is extremely important that all
involved speak the same language,
and I don’t mean English or Japanese.
By using the same vocabulary,
measurements and ratings, we had
a common foundation. Technical and
design transfers could be done as if we
were all together in one place and from
the same cultural background, because
we were able to exactly understand
what the other engineers meant. I
clearly remember how it positively
influenced our cooperation, allowing
us to work smoothly and efficiently
together.”

From theory to practice
To illustrate the value of standards,
Sone cites two examples of Azbil’s
involvement in IEC international
standardization that led to important
outcomes for his company.
One is a batch control, i.e. a way of
controlling manufacturing. Azbil was
involved in creating the standard
method of control for this application
and the standard is still widely used
today.

Hirozumi Sone, President and CEO, Azbil
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The other is Fieldbus, a digital
communication system used in
networks in plant and factory

IEC WORLD
conducted. “A number of years ago,
heating, ventilation and air conditioning
(HVAC) and energy management
were treated separately. Because they
are now combined under a single
Standard, customers see them as one
topic and budget for it in that way.
This has fundamentally changed how
we do business in that field and has
significantly expanded Azbil’s scope.

Azbil is a highly respected, globally operating provider of industrial automation, control
solutions and building automation

automation environments. Azbil was
involved from the very beginning
and has supported this International
Standard all the way through its
development up to publication.

Standardization breeds innovation
In automation technology, Sone
says, new value is created through
various combinations of user needs
and applications. Once a solution is
standardized, it can be used by many
different customers in various fields.
This in turn can lead to new uses and
applications and directly creates added

value. “With standardization we are
able to build more advanced solutions
in a more stable way and connect them
with what is already in place. […] We
can invest more time in devising the
next level of innovations. In that sense,
standardization is very valuable and
a direct contributor to our innovation
process.”

Impact on business conduct
Sone goes even further, stating that
standardization goes far beyond
technological development and has a
major impact of the way business is

Reaping benefits
For Sone, the benefits of participating
in standardization are multiple. Past
experiences are part of the standards
development process and through
them, companies can gain knowledge
that helps them avoid unnecessary
pitfalls. Active participation helps
Azbil identify areas not yet covered
that could be focused on and make
certain that its technology is taken into
account in the process. All this in turn
helps create new business and make
the company stronger.

A common language
Sone explains that the problems
that technology needs to solve are
becoming more complex and involve
many companies. “We need to have
a common language among different
companies and different technology
areas. We need to allow devices from
many different manufacturers to safely
connect and interoperate and that’s
what standardization supports. The
value for standardization is enormous
and the need for it will only increase.”

Standardization as key business
tool
Sone is convinced that standardization
is not just a technical tool but rather
an important business tool. “By
understanding standardization
activities you can create new business
opportunities or improve your
company’s operation. CEOs need to
look at standardization as a tool that
can allow them to do all of these things.”
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Better and more resources for everyone
World Environment Day

Hydro power

Solar power

By Antoinette Price
Rapid population growth,
economic development and human
consumption continue to use up
natural resources beyond what the
planet can sustainably provide. The
need to deliver power produced
from renewable energy has never
been greater.

Marking World Environment Day
The celebration of World Environment
Day on 5 June offers an opportunity
to demonstrate how individuals,
companies, industries, authorities and
countries contribute towards making
life more sustainable for everyone,
everywhere.

The development of renewable
energies and energy storage systems
are key to sustaining the planet, while
maintaining decent livelihoods for
people everywhere.

Facilitating renewable energy
production and use
Renewable resources will increasingly
be used to produce the energy
required by global populations and
reduce reliance on depleting fossil
fuels.

Wind turbine
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IEC International Standards support
the broad roll-out of renewable energy
technologies by providing the technical
foundation and certification systems.
Together these promote international
trade of uniform quality products and
supporting technology transfer. The
IEC Renewable Energy Conformity
Assessment System (IECRE) helps to
make wind, solar, hydro and marine
energy safe, efficient and easier to
develop worldwide.

Energy and storage – inextricably
linked
Storage is closely connected to energy
production and distribution. It is one
thing to generate and deliver electricity,
but storage is key to the integration of
renewable energy especially wind and
solar that are only intermittently available.
Storage allows to safe-guard energy for
later use, powering modern lifestyles
and letting people access energy when
they need it, even when the sun is not
shining or the wind blowing. A new
generation of advanced, safe, low-cost,
efficient batteries are paving the way for
ubiquitous, large-scale energy storage.
Standardization work by the IEC is
central to the expansion of electrical
energy storage technologies.

About World Environment Day
The United Nations Environmental
Programme (UNEP) has marked World
Environment Day on 5 June since 1973.
This year’s theme is “Seven billion
dreams. One planet. Consume with
care”. The purpose of this day is to
encourage worldwide awareness and
action for the environment.
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Upcoming global events
IEC participants enjoy ticket reductions
By Claire Marchand
The IEC regularly lends its
support to key global and regional
industry events allowing them to
put forward IEC endorsement on
their website and materials. We
would like to draw your attention
to several events that may be of
interest to the IEC community.

9 Energy Storage World Forum
Sydney, Australia,
14-17 September 2015
Global industry experts will discuss
the business case for solar with energy
storage, introducing renewables and
maintaining power quality, mapping
projects and deployments worldwide,
choosing the ideal mix of energy
storage technologies and more.

9th Energy Storage World Forum - Sydney, Australia, 14-17 September 2015

th

More information on:
www.energystorageforum.com/asia/

SGTech Europe 2015 - Smart Grid
Technical Forum
Amsterdam, Netherlands,
22-24 September 2015
Focusing on Smart Substations, next
generation SCADA, packet telecoms,
and cybersecurity, industry experts
will look at utility case-studies, hold
technology panel discussions and
interactive roundtable debates.

SGTech Europe 2015 - Smart Grid Technical Forum - Amsterdam, The Netherlands,
22-24 September 2015

IEC members benefit from a 10%
discount on delegate bookings, by using
the promo code: SGTECH-15-IEC.
For more information, go to the Forum
website: www.sgtech-europe.com
Hydropower Development Europe 2015 - Salzburg, Austria, 23-24 September 2015

Hydropower Development Europe
2015
Salzburg, Austria,
23-24 September 2015
On the agenda: experts will discuss

current operational and future planned

Representatives from the hydro energy

hydro power plants, energy markets

sector, engineering and grid companies,

reform, challenges and support policies,

machinery service providers,

project economics, finance and more.

consultants, regulators should attend.
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20th Belarusian Energy and Ecology Forum
- Minsk, Republic of Belarus, 13-16 October
2015

20 th Belarusian Energy and Ecology
Forum
Minsk, Republic of Belarus,
13-16 October 2015
Combining energy, water and air
technologies and lighting
exhibitions, key international and
domestic hardware, technology
and materials manufacturers will
display latest products and discuss
environmental protection, energy
saving and more.

standards, testing, certification and
more.
For more information, go to the
conference website:
www.worldwindconf.net

LVDC - Redefining Electricity
New Delhi, India, 26-27 October 2015
Emphasizing LVDC as an enabler for
electricity access and energy efficiency

The organizers of the Forum, which
celebrates its 20th anniversary this
year, have planned the dates of the
event to coincide with the IEC General
Meeting, held in Minsk on 12-16
October.
More information: www.tc.by/english/
events/.

solutions for the 21st century, this
event will highlight how Standards and
standardization work are key to achieving
faster, cost-effective development of
LVDC distribution networks. Experts will
help define and structure future needs in
LVDC standardization.
The conference is organized jointly
by the IEC and the Bureau of Indian

14th World Wind Energy Conference
& Exhibition
Jerusalem, Israel,
26-28 October 2015
Event theme: Innovation for 100%
renewable energy. Global experts
will gather to discuss all types of
wind energy technology, international
policies, trends, challenges,

14th World Wind Energy Conference & Exhibition - Jerusalem, Israel, 26-28 October 2015
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Standards (BIS).
For additional information on LVDC,
please see also the interview with Vimal
Mahendru in this issue
For more information, go to the
conference website:
www.lvdcconference.com

LVDC - Redefining Electricity - New Delhi,
India, 26-27 October 2015
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Adding complex systems to the equation
IEC Training Workshop on standardization strategy, processes and tools
for Swiss stakeholders
By Claire Marchand
The era of stand-alone
products came to an end
together with the 20 th century.
Granted, interoperability and
interconnectivity have been staples
of industrial and commercial
operations for many years but now,
with the new millennium, they have
hit the streets.

Mundane and complex in one
Even the most mundane goods – think
toaster or kettle, fridge or garage
door – are connected, can be remotely
operated from your phone, your tablet
or your computer.
Behind these “fun” developments are
complex systems and in turn, behind
these complex systems are standards,
in particular IEC International
Standards, which allow devices and
goods to fit together smoothly and
“talk” to one another. And behind the
Standards are thousands of technical
experts who define and write the
specification for each type of product
in such a way that they can become
part of a system without a glitch.

Swiss companies on board
Companies, in particular those that
are doing business at the international
level, recognize the importance
of standardization and conformity
assessment (CA), the two pillars of
IEC work. They know that, relying
on IEC International Standards and
certificates issued by the IEC CA
Systems, their access to markets can
be sped up. Time is of the essence.
Because technologies are evolving
at such a rapid pace today, delays
in marketing a product can have dire

Participants in the workshop gave very positive feedback on the two-day event

financial consequences and even
damage the reputation of a company.
None of them wants to have a flop in
their portfolio.
Using IEC International Standards is
one thing, but it is usually not enough.
Participating in IEC standardization
work allows companies to have their
voice heard and to influence standards
development.

their disposal. Using these tools
makes standardization work easier,
more efficient and allows smoother
communication between experts
within a given TC.
To ensure that TCs make the most of
these tools to optimize their work, the
IEC offers to train experts in tailormade standardization workshops.

A great number of Swiss or Swissbased companies have understood
the added value that using
International Standards, as well as
participating in their development,
brings to their business.

Newcomers and seasoned experts
At the request of the Swiss
Electrotechnical Committee (CES),
one of these workshops took place
in Fehraltorf, Switzerland, at the
headquarters of Electrosuisse, on
7-8 April 2015.

Optimizing standardization work
The IEC, a pioneer in offering experts
a 100% electronic environment, is
constantly improving and adding
to the IT tools the experts have at

According to the programme, the first
day of the workshop was aimed at
newcomers to standardization work
and experts in need of a refresher
course. Throughout the presentations
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the IEC systems approach, the newlyestablished Systems Committees
(SyCs) and Systems Evaluation Groups
(SEGs) and their role alongside regular
Technical Committees (TCs) within the
IEC.

High-level presence
The event, run by Jan-Henrik
Tiedemann, IEC Community
Manager, brought together about 80
participants from industry, legislation
and conformity assessment.
Also present were two member of the
Board of Directors of Electrosuisse:

Samuel Ansorge gave the opening speech on the first day of the workshop, explaining the
strategic advantage of active participation in IEC standardization

and discussions, they had a chance to
get better acquainted with the role of
the IEC in standardization and CA, as
well as the IT tools and services the
Commission offers to all experts in the
community.
The second day was for the more
experienced experts, those who are
already familiar with the IEC electronic
environment and work practices but
want to hone their skills and become

more efficient in their standardization
activities.
A number of experts who attended the
first day of presentations also decided
to take part in the second workshop to
get the most out of the programme.

All systems go
The event was a good opportunity for
the IEC to introduce the audience to

Samuel Ansorge, who is President of
the Swiss National Committee (NC)
and Chief Technology Officer (CTO) of
Pfisterer, a leading and independent
Swiss-based manufacturer of cable
accessories and a specialist in power
transmission and energy distribution,
gave an opening speech during the
first day, explaining the strategic
advantage of active participation in
IEC standardization.
Herrmann Willi, Director of the
Electrical Installations Department in
the Swiss Federal Office of Transport
Safety Division, gave an overview of
the use of IEC International Standards
for legislation during his opening
speech on the second day of the
workshop.

Positive feedback
The feedback from all participants
was extremely positive. They felt that
putting into practice what they had
learnt during the two days would help
them to more actively participate in IEC
standardization work and better use the
IT tools at their disposal and optimize
their standardization work, both at the
national and international level.

In his speech, Herrmann Willi stresses the importance of IEC International Standards as a
basis for legislation

30 e-tech I Issue 05/2015

They expressed the wish to have
more training in the various IT tools,
processes and guidelines.
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Growing experts worldwide
An update on national equivalent IEC Young Professional Programmes
By Article based on feedback/input
from IEC NCs
A frequent comment heard during
the IEC Young Professionals
(YP) workshops concerns
the importance of National
Committees’ support, especially
to grow participation and
engagement in the IEC YP
programme. The following article
discusses the value that an NC
gains from investing in a national
equivalent IEC YP Programme. It
also covers the main challenges
faced by an NC once a national
programme has been established
and how these can be resolved.

Value of a national IEC YP
Programme
Several NCs have established their
own versions of the IEC YP Programme
– especially to identify and foster
participation in the development of
IEC International Standards and IEC
Conformity Assessment activities.
Establishing an ongoing national
equivalent IEC YP Programme
opens up avenues to allow young

engineers, experts and managers
to become involved in shaping the
industry’s future. Furthermore, it gives
opportunities for YPs from a multitude
of industries to connect, exchange
ideas, learn and build professional
networks for the future.
Networking is a key component,
so the programmes must be IECfocused if they wish to offer the
best networking opportunities for
participants and add maximum value
from an employer’s perspective. These
national programmes inspire YPs
to become involved in and facilitate
direct and systematic access to the
standardization process.

Expanding technical horizons
Such programmes also create an
opportunity to approach YPs who do
not know much about the IEC and
who have expertise in the upcoming
technologies which are tackled by
the new Strategic Groups, Systems
Evaluation Groups and Systems
Committees. And potentially they can
be motivated to work with the NC.

Participation in the IEC Young Professionals Programme and national equivalents brings
benefits for upcoming engineers, managers and experts

The national equivalent YP programme
is also a vehicle to promote investment
in standardization within companies
and to foster collaboration among
stakeholders. This can reinforce
participants’ involvement, help ensure
continuity and grow solidarity within the
standardization community.

Maintaining momentum
Once an NC has decided to invest
in such a programme and has gone
through its first workshop/event,
the question of how to keep the
momentum going from the early
involvement arises. For this, an
effective contact person is important
– to enable the coordination of all the
activities and projects concerning the
YPs after the workshops.
In addition, helping YPs seek out
mentors who are active in national and/
or international standardization activities
and pairing them together can really
help in their IEC involvement. Identifying
standardization experts who have
success stories to share, who are willing
and able to demonstrate the benefits
of being involved in standardization,
and be role models for the YPs is also
inspiring and very valuable.

Communication and engagement
Social media can provide an
easily accessible and affordable
communication channel and forum
to keep the YPs active. For example,
the creation of a LinkedIn group.
Local IEC mirror committee chairmen
and NC Members can be invited and
encouraged to also join the group as
informal mentors. Such groups are
successful if they are regularly fed with
news and information from a dedicated
person specifically assigned to this
task. You can find useful information
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Another approach is to avoid directly
talking about standards at first, instead
concentrating on important themes
that are related to IEC work to attract
a greater number of participants of
the appropriate calibre. Once the YPs
attend the programme, it is important
to give them sufficient important
information on standardization and the
benefits it brings.

NCs and employer companies also reap the benefits

and tips on setting up successful
LinkedIn groups by going to:
http://go.iec.ch/x.
All these activities take planning, along
with time and resources to coordinate
and monitor, but they are important
ingredients for the NC seeking to launch
and maintain a successful programme.

Company support is key
YPs attending national equivalent IEC
YP Programmes observed that support
from their employers to cover time and
expenses was an element that often
needs further development. While
there is obvious value to the individuals
participating, employers must
become more aware of the benefits
of standardization among their young
engineers. Also it’s worthwhile to show
the value of bringing people together
to consider a topic that is not often
addressed in any other detailed way.

Spell out the benefits
Gaining employer executive leadership
support to allow the young employees
to join the programme and attend
events is crucial. If the programme
is exclusively focused on the IEC,
employers will recognize that the

32 e-tech I Issue 05/2015

networking opportunities are concrete
and valuable.
Sometimes a lack of business data
on the quantifiable impact and the
value of involvement in standardization
makes it more challenging to convince
stakeholders of the importance of
participating in the programme.
Therefore employers may be less
inclined to send YPs to such events –
which results in low attendance at the
workshops. For some NCs there seems
to be a shortage of data showing the
value of industry being involved in
standardization and this is something
which may need to be addressed.

Creative solutions
Some NCs are looking for ways to get
around these issues, through marketing
their programmes in innovative ways.
For example, branding the national
programme as a competition where the
winners are selected to receive a reward
which also includes further training and
networking opportunities. This approach
makes attendance at such programmes
more marketable from an industry
perspective, as the companies sending
the YPs to these events perceive their
young employee’s attendance as more
prestigious and valuable.

Home grown with YP help
As the IEC YP Programme builds on
its success, more and more NCs are
looking at ways to reach out to their
young electrotechnical professionals.
In this respect, the IEC YPs themselves
can be instrumental in helping their NC
set-up and develop such IEC-focused
programmes, and many are already
doing so.
This article is based on feedback
and input received from National
Committees. If you would like more
information or have perspective to
share, please contact Robert McLaren
(rml@iec.ch)

About the IEC Young Professional
Programme
This Programme brings together the
world’s upcoming expert engineers,
technicians and managers. It provides
them with opportunities to shape the
future of international standardization
and conformity assessment in
electrotechnology.

Robert McLaren, IEC Young Professionals
Programme Coordinator
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Technical Committee nominations
New TC Chairs begin their terms in June and July
By Zoë Smart
Six IEC Technical Committees
(TCs) welcomed new Chairs
in June and July. Their
nominations, approved by the
IEC Standardization Management
Board ( SMB), include TC 86,
TC 88 and TC 106 in June, TC 15,
TC 49 and TC 72 in July.

About Michel Bouquain
Bouquain, new Chair of TC 86: Fibre
optics, is a fibre optic metrology
management expert. Currently Quality
Director at JDSU France, he has 23 years

Mike Wood, Chair of IEC TC 106

Michel Bouquain, Chair of IEC TC 86

Bernhard Klaussner, Chair of TC 15

David Malocha, Chair of TC 49

General Manager - EME

since 1995 and with the IEC since

Management, Compliance and

2005.

of experience in standardization at
the IEC. Bouquain has been involved
with TC 86 since 1991 as Member,
Secretary and Convenor of different
Working Groups and has often been
head of the French delegation. He
takes over as Chair from 1 June for a
period of 6 years.

About Jeroen van Dam
Van Dam, new Chair of TC 88: Wind
turbines, has a wealth of experience
in the field and is Principal Engineer
at the National Renewable Energy
Laboratory. Member of 3 IEC
Maintenance Teams he is also Chair
of the Test Laboratory Subgroup
under the IEC Certification Advisory
Committee. Van Dam has been
elected Chair of TC 88 for the period
2015-06-01 to 2021-05-31.

About Mike Wood
Wood takes over as Chair of TC
106: Methods for the assessment
of electric, magnetic and
electromagnetic fields associated
with human exposure, on June 1.

Education at Telstra Corporation,
Wood also leads the Australian

Following a meeting of the new

industry team responsible

TC106 leadership team, it was agreed

for mobile safety, regulatory

that a key objective is “to develop

compliance and stakeholder

and implement a 2020 Strategic

engagement at the Australian Mobile

Business Plan for TC 106 to deliver

Telecommunications Association. He

efficient compliance standards for

has been involved in standardization

future technologies including 5G,
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the Internet of Things and a truly
connected world”. A vision that Wood
is passionate about achieving.

About Dr Donald Malocha
With a background in electrical
engineering, Malocha is a highly
recognized Professor in the
Department of Electrical Engineering

About Bernhard Klaussner
Klaussner is Manager non-metallic
materials at Siemens in Germany. His
work at the IEC began in 2003 when
he joined TC 15, for which he has been
the German Chief Delegate since 2006.
He took up as Chair of TC 15 on 1 July
2015. Klaussner is also a member of
TC 112: Evaluation and qualification
of electrical insulating materials and
systems, and participates in Working
Groups (WGs) for both Technical
Committees.

and Computer Science at the
University of Central Florida, and has
received many awards in research
and education. He began work
at the IEC as a US Delegate for a
working group of TC 49 from 198994. Since then he has participated
in six different WGs and took up
the role of Chair as of 1 July 2015.
Malocha also contributes to the work
of other international standardization
organizations.

About Eckhard Schwendemann
Schwendemann has a diploma of
engineering, specializing in machinery.
During his managerial career at
Siemens and subsequently as a
technical management consultant,
he worked in quality assurance and
on functional safety for systems used
in heating. In 1990, Schwendemann
joined TC 72, specifically the working
group which was established to launch
the inclusion of safety requirements
for safety relevant software. He took
up as Chair of TC 72 on 1 July 2015.
Since 2010, Schwendemann has also
been a member of TC 105: Fuel cell
technology, and a Convenor of two of
its WGs.

Obituary - Sunil Soni
Sunil Soni passed away on 12 June 2015
By Zoë Smart
It is with great sadness that the
IEC learned of the sudden passing
of Sunil Soni, respected member of
the IEC community and President
of the IEC National Committee of
India from July 2013 to January
2015.
A Mechanical Engineer, Soni was
Additional Secretary in the Ministry of
Finance for the Government of India
before taking over as Director General
of the Bureau of Indian Standards
(BIS).
His contribution to IEC work has been
greatly appreciated, particularly his
vision to enhance the role of Indian
industry in India’s standardization
activities and his excellent leadership
which led to the successful

34 e-tech I Issue 05/2015

Sunil Soni during the opening ceremony of the 2013 IEC General Meeting in New Delhi, India

organization of the IEC General
Meeting in New Delhi in 2013.

The IEC extends its deepest sympathies
to his family, friends and colleagues.
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Total revamp
New, dedicated website for IEC magazine e-tech
By Claire Marchand
If you read these lines, you’ve
already seen that e-tech has gone
through a total revamping, starting
with this issue. A year after
introducing the IEC e-tech mobile
app, we are thrilled to launch the
brand new e-tech website.

So what’s new?
Well, everything really! First, the
magazine has its own website,

independent of the main IEC site.
Its URL is iecetech.org.
Building a dedicated site gave us
the opportunity to approach the
project as a whole and design its
pages with the publication in mind
and nothing else. The general idea
was to give it more of a magazine
feel.

Finding your way around

The site is responsive, which means
that you can easily read its articles on
a tablet or a smartphone.

sections that we have used these

The homepage of the site always
features the current issue of the
magazine. You can access past
issues – going back to 2011 – from the
Archives section in the right hand-side
column.
At the top of each page, you find the
past years to categorize the articles.
Clicking on anyone of those will give

The e-tech homepage features the current issue of the IEC magazine
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You can view articles by category

you all articles published in that
category, broken down by year.
Clicking on any of the “Tags” in the
right-hand column will lead you to a list
of articles that bear this particular tag.
And don’t forget the traditional search
field that lets you enter keywords to
look for specific articles.

Bear with us a little longer
Needless to say, over the next few
days/weeks there are bound to be
teething problems. We kindly ask you
to bear with us as we put the final
touches to our new site and thank you
for your patience and understanding.

We hope you like it
We hope you’ll enjoy discovering
the new website and will find it easy
to navigate, pleasant to use and…
interesting to read!

The Archives give access to past issues going back to 2011

More capable yet leaner audiovisual gear
New expanded International Standards to measure consumption of individual
devices replace single publication
By Morand Fachot
The range of audio, video (AV)
and related equipment used by
households has been expanding
constantly over recent decades.
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Long gone is the time when homes
had on average a single TV set
and a few radios only, followed
by the introduction of fairly basic
recording equipment.

Widening range of equipment
The introduction of more advanced
and capable, and yet comparatively
more affordable equipment, in addition
to new distribution modes, such as

IN STORE

OLED TV set (Photo: Sony Corp.)

digital broadcasting over the air, cable
satellite and the Internet has seen a
rapid growth in the number of devices
in households. TV sets, for instance,
are no longer a monopoly of affluent
societies but can increasingly be
found in large and growing numbers in
developing economies, in addition to a
wide range of other equipment.

Limiting power consumption a
central concern
A consequence of this wider market
is that overall electricity consumption
has increased for these devices.
Measuring the power consumption
of individual devices is essential to
improve their design to make them
more energy efficient.
The IEC has been at the forefront
of efforts to curb the various
consumption modes of household
appliances and AV devices.

This task of determining the power
consumption of individual AV devices
was entrusted to Technical Area
(TA) 12: AV energy efficiency and
smart grid applications, of
IEC Technical Committee (TC) 100:
Audio, video and multimedia systems
and equipment.
TA 12 initially developed a single
International Standard, IEC 62087,
Methods of measurement for the
power consumption of audio, video
and related equipment, in 2002.
This publication has been gradually
updated over the years to address the
introduction of additional equipment.

From single to multiple document
The first IEC 62087 International
Standard gave basic parameters for
individual devices like TV sets, video
recording equipment, set top boxes
(STBs) and audio equipment.

The Standard listed the specifications
of operating modes that include
disconnected (from all external
power sources), off (connected to
an external power source but cannot
be switched on by a remote control
unit, an internal or an external signal),
two standby modes (connected to
an external power source, produces
neither sound nor vision but can be
switched into another mode with the
remote control unit or an internal or
external signal), on (the power source
and produces sound and vision or
records a signal).
This Standard covers the “On” mode
only, not the standby or off modes,
which are covered by other IEC
International Standards.
It sets out the general method of
measurement that included general
measurement conditions and
procedure, and separate measuring
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Samsung HT-AS730 home theatre system

conditions for individual devices. Over
the years this single document has
been gradually expanded.

to subdivide the existing Standard in
six separate parts.

However, the entirely different
features of the devices covered by
this Standard, and the complexity
of updating the relevant sections
concerning each type made it sensible

Newer, cleaner documents
The new International Standards
have been published in June 2015,
replacing the original IEC 62087 and
subdividing it in the following six parts:

•

IEC 62087-1: General, which
specifies the general requirements
for the determination of power
consumption of AV and related
equipment. The requirements for
specific types of equipment are
specified in the other five parts of
the series.

•

IEC 62087-2: Signals and media

•

IEC 62087-3: Television sets

•

IEC 62087-4: Video recording
equipment

•

IEC 62087-5: Set top boxes

•

IEC 62087-6: Audio equipment

This new series of International
Standards will make it easier to update
the different parts relevant for type
of equipment and more suitable to
the needs of manufacturers who
have access now to more specific,
yet much more comprehensive
documents to determine the power
consumption of individual devices.

Internet protocol-based set-top box (Photo: Comtrend)
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EDITORIAL FOCUS - PREVIEW

Smart Cities
Issue 06/2015 of e-tech will focus on developments in the Smart Grid and Smart
Cities domains, with reference to relevant IEC work in these areas.
Smart Grids are needed for a variety of reasons, in particular an aging
infrastructure in many countries and the integration of new sources of renewable
energies in the global energy mix. The latter are intermittent and must be balanced
by load power sources like hydropower or thermal plants and storage.
As the global percentage of people living in urban areas is set to increase to 66% in
2050, cities will need to achieve economic, social, and environmental sustainability
and become “smart cities” in the future. International Standards prepared by many
IEC Technical Committees and additional work by the IEC Systems Evaluation Group
(SEG 1) on Smart Cities, pave the way to the transition of urban areas into smarter
communities.
e-tech will also look at the important role the Internet of Things (IoT) is set to play in
Smart Cities enhancing the capability of Building Energy Management Systems to
optimize energy use.
Standardization work by IEC TC 8: Systems aspects for electrical energy supply, and
IEC TC 57: Power systems management and associated information exchange, plays a
central role in the development of Smart Grid and Smart Cities, and will be examined.

Photo: Fraunhofer.de
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