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Editorial
From automation to robotic assistance
From electromechnics to helper
Today, it comes as no surprise to find fully automated production lines in most
manufacturing plants. Electromechanical devices carry out a broad variety of
sophisticated repetitive actions. But until quite recently, the role of robots barely went
beyond this mechanical automated functionality.

Philippa Martin-King,
Managing Editor e-tech.

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

Robots and robotics are becoming increasingly sophisticated, both in functionality and in
operation, and are being used in a multitude of environments. In production plants they
carry out a broad variety of operations that are highly repetitive, dangerous or need a level
of precision that can’t be matched easily by humans.

Healthcare
In healthcare they are used to lift and transport patients, they control prostheses or
provide stimulating companionship for Alzheimer patients. In education, programmable
systems interact with the young, for example in kindergartens where they take on the role
of additional assistants, allowing teachers to focus on those kids that need extra help.
To the rescue
Under water, in fires and volcanoes, at the centre of nuclear reactors, robots can handle
tasks that are too dangerous for humans. To do so, they depend on a broad array of
advanced electrotechnology and artificial intelligence where sensors, cameras and remote
controls co-exist with cables, connectors and communication protocols built on
IEC International Standards.
Articles in this month’s e-tech look at the role of automated and robotic systems in a
variety of surroundings.

Robot guarding system.
(Source: Automation Technology Inc.)

Miniaturized systems for robotic
control
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Adding agility
How Conformity Assessment helps reduce complexity
IEC Global Visions recently
interviewed Wolfhart Hauser, Chief
Executive Officer, Intertek Group, a
world leading provider of auditing,
inspection, certification and testing
services. Markets are increasingly
complex and companies have to
comply with an increasing number
of often differing regulations. Hauser
explains why Intertek participates
in IEC standardization work and
how this is a win-win situation
for standards and for Conformity
Assessment. Intertek actively
participates in 29 TCs/SCs (Technical
Committees and Subcommittees).

Wolfhart Hauser, Chief Executive Officer,
Intertek Group.

Survival of companies
“Speed to market” increasingly
determines profitability and, ultimately, the
survival of companies competing in the
global market place. As Wolfhart Hauser,
CEO of Intertek Group, underlines: “The
world is getting more and more complex
for our customers. If you look at the
supply chain for example: customers
may design a product in one location,
assemble components in a number
of different places and then build the
final product still somewhere else. In
the end they need to make certain that
the right quality, safety, performance
and interoperability are built into their
products. Regulations change from
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market to market, and manufacturers do
not have the necessary knowledge all under one
roof. That’s where Intertek can help them.”
Corporate social responsibility
Hauser underlined that customers
increasingly involve the company early
on in the project phase to make certain
that, for example, a product design
takes into account all of the standards
that the end-product will have to comply
with. These increasingly include not only
electrical safety, quality and performance,
environmental considerations in the
production process and the end-product,
but also factors involving corporate social
responsibility.
Worldwide approval
And while markets and regulations are
becoming increasingly complex, some
things have become a lot simpler. Hauser
remembers: “Thirty years ago, if you
wanted to sell a product to Germany,
you had to bring that product to a
German testing organization for testing
and certification, and you had to repeat
that process for every new country you
wanted to sell in. That was not only long
but also expensive. Today, the IECEE
[IEC System of Conformity Assessment
Schemes for Electrotechnical Equipment
and Components] CB [Certification
Body] Scheme allows companies to
have the testing done in a lab that
participates in the scheme, and all the
other member labs will accept those
test results. There might be additional
requirements which a local lab has to
look into, but the CB Scheme provides
a great platform to accelerate the time it
takes to get certification. Today, all large
testing organizations follow the principal
of ’worldwide approval’. The ones
which didn’t adopt this approach stayed
national and are only niche players today.”
Hauser then outlined some of the
reasons why Intertek participates

actively in IEC standardization work:
“IEC Standards ensure interoperability,
which in turn helps Intertek customers
to develop products that work across
borders. But Intertek also needs to be
able to test according to IEC Standards,
and this is another reason why the
company participates in so many different
TCs. With our experience, standards can
be developed in a way that later on it is
possible to test according to them.”
Anticipating change
Hauser also pointed out that Intertek’s
participation in IEC work allows the
company to know in advance which
standards are in development, which in
turn helps its customers to anticipate
changes and avoid business interruption,
but also allows Intertek to plan its
investment in the right testing equipment.

About Intertek
Worldwide group of testing
laboratories for the textile, footwear,
toys, petroleum and chemicals
industries.
Founded over 126 years ago,
Intertek is an industry leader with
more than 30 000 people located in
over 100 countries.
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Taming ocean’s energy
IEC looks into conformity assessment solution for marine energy equipment
While oceans are an enormous source
of renewable energy with the potential
to satisfy an important percentage
of the world’s demand for electricity,
marine energy has not evolved at the
same rate as other types of renewable
energy. Although there has been ongoing research in this field for the last
30 years, the technologies developed
to harness the energy from waves,
tidal and water currents are still at
early stages of development. Driven
by the necessity to look for alternative
options to increase the amount of
energy produced, some countries
have recently started to invest in
projects that convert ocean power
into electric power.

Reducing production costs through
efficient design and reasonably-priced
quality materials and components is crucial
to improving the overall economic viability
and acceptability of wave, tidal and water
current energy converters. This is where
standards, IEC International Standards in
particular, can play a major role.

with a basis for ensuring the reliability
of these technologies and their safe
deployment, it was also important that
all device developers should provide all
interested parties, in particular financiers
and insurers, with proof that their products
were designed, manufactured, tested
and certified in accordance with these
standards.
Specific CA solution for TC 114
At the request of TC 114, the
IEC CAB (Conformity Assessment
Board) authorized, in October 2010,
the establishment of an ad hoc WG
(Working Group) to outline the specific
needs of the TC in terms of CA
(Conformity Assessment).
Comprising experts from CAB and
TC 114, with IECEx* and IECQ** Executive
Secretary Chris Agius as Convenor and
TC 114 Chairman Melanie Nadeau as CoConvenor, the ad hoc WG met in Boston,
US (United States), in early May 2011.
The goals of the meeting were to develop

a clear understanding of the CA needs of
the marine energy industry and a suitable
model to meet these needs.
Several experts made presentations during
the meeting. Nadeau gave a status report
on the work of TC 114. Agius explained
the evolution of the IECEx System from
the initial needs identified by IEC TC 31:
Equipment for explosive atmospheres, to
the actual establishment of the System,
adding that there are many parallels
between the Ex industry and the marine
energy sector, such as high capital
investment and harsh environmental
conditions in deployment. Other experts
shared their experience in the development
of specific CA solutions. As a result, all
participants reached agreement that there
is a clear need for a unique CA approach
for the marine energy industry. They
also highlighted the fact that developing
a comprehensive and tailor-made
CA framework will be possible since many
of the standards requirements have yet
to be determined.

IEC International Standards underway
Some years ago, the IEC identified the
need to address the standardization of
marine energy and in 2007, established
IEC TC (Technical Committee) 114 to
prepare International Standards for
marine energy conversion systems.
The primary focus of the TC is on the
conversion of wave, tidal and other water
current energy into electrical energy,
although other conversion methods,
systems and products are included.
The TC is currently working on several
International Standards addressing
terminology, design and performance of
marine energy converters.
Very early on in their work, TC 114
experts saw that while standards were
essential in providing manufacturers

Aquamarine Power’s Oyster wave power technology captures energy in nearshore waves and
converts it into clean sustainable electricity.
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Pelamis wave energy converter

Tidal fence

Recommendation approved
The outcome of the meeting was a
recommendation to CAB to transform
the ad hoc WG into a CAB WG that
will include additional representation
from key stakeholders from the
marine energy sector, such as utilities,
regulators, investors and insurers. Device
developers, purchasers and all interested
parties will benefit from a common
framework, with international acceptance,
which will provide them with independent
assurance risk mitigation and a
roadmap of compliance through
standards. Members of this new
CAB WG15 comprise experts from well
known and active organisations such
as Rockwell Automation, LCIE – Bureau
Veritas, GL Group, Voith Hydro, DKE
(the German Commission for Electrical,
Electronic & Information Technologies of
DIN and VDE), SEK Svensk Elstandard,
Det Norske Veritas, Lloyd’s Register
Group, Black and Veatch, Ricardo UK Ltd,
Aquamarine Power, Resolute Marine
Energy and JPower.
The recommendation was approved by
CAB at its June meeting in Stockholm,
Sweden. The CAB WG on marine
energy can now start working on the
development of a single international
system that provides a common
framework for Conformity Assessment
in the marine energy industry, operating
within the IEC CA structure. Its next
meeting is planned for November 2011
in Frankfurt and will be hosted by the
German National Committee.

* IECEx is the IEC System for Certification to
Standards Relating to Equipment for Use in
Explosive Atmospheres
** IECQ is the IEC Quality Assessment System
for Electronic Components

The Wave Dragon is a simple floating construction that uses the energy in the water directly like
a dam with a reservoir
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From the very big to the very small
Robotic applications in Ex environments
Potentially explosive environments
are obvious terrains in which to
choose to deploy robots. During the
2010 oil spill in the Gulf of Mexico,
robotic submersibles were sent
underwater to contain and ultimately
cap the spill on the sea floor, where
direct human intervention was
impossible. But most robots used
in Ex atmospheres don’t operate in
such difficult and extreme conditions.

From robot submarines...
ROVs (remotely operated vehicles),
often described as “robot submarines”,
have been used by the oil and gas
industry for more than 30 years, mainly
for underwater construction and for
installation, maintenance and repair jobs
in the wells of offshore oil platforms.
Equipped with very sophisticated
electronic devices, they are the eyes, ears
and hands of those who operate them
from ships or offshore platforms.
They can reach depths to which no
human diver could descend and look
like a giant steel box, about the size of
a small car. Their manipulator arms can
pick up tools and some are capable of
lifting weights of up to a tonne. They
are deployed in a protective cage which

ROV on vessel, ready to be deployed

carries them to their subsea location,
from where they operate in harsh
conditions and low visibility to complete
numerous subsea missions, from turning
bolts to closing valves.
...and crisis management...
These ROVs played a major role very
early on in the Gulf of Mexico oil spill
crisis. They were sent down to locate
the leak and to attempt to activate
the malfunctioning blowout preventer.
They were used to position the huge
cofferdam that was supposed to contain
the flow and channel oil to the surface for
collection, to drill relief wells, and finally to
pump in cement to permanently seal the
leaking well.
...to spray painting
Robots are widely used inEx
environments in a variety of other
industries, such as automotive and food.
Industrial robots are used in assembly
lines, in materials handling, loading and
unloading of machines, palletizing, arc
welding and painting.
Spray painting was actually one of the
first uses for industrial robots. Because
close contact with solvent-based paint
is a serious health hazard for workers,
employing robots to perform the tasks

Painting robot (Photo credits: ABB)

greatly minimizes risks to humans.
Manufacturers have designed and
produced painting robots that are
impervious to paint shop conditions and
present no hazard when in proximity
to flammable compounds or explosive
atmospheres.
The robots that operate in such hazardous
environments are “explosion-proof”. They
are sealed units, many have their arm
pressurized with air to prevent the ingress
of explosive solvents and their motor
designed with Ex protection covered
by International Standards prepared by
IEC TC (Technical Committee 31:
Equipment for explosive atmospheres.

ROV lifted onto oil rig
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Safety is all
Safety in hazardous areas or hazardous
locations is non-negotiable. When
equipment is not installed, maintained,
inspected or repaired by competent
persons and according to strict
Ex standards, the outcome can be
devastating. What may be tolerable in
non-explosive atmospheres can lead
directly to explosions that not only
destroy property but can cost human
lives or cause severe injuries, all in an
incident, without warning.

The Cougar underwater ROV (remotely operated vehicle) by Saab Seaeye

While robots may take the place of
humans to perform highly dangerous
tasks, the human factor has still to be
taken into consideration. Even with
remote control, a human is still needed
to operate the equipment, whether it
is a simple painting robot or a highly
sophisticated ROV. This is why it
is essential for all equipment used
in Ex areas to be designed and
manufactured according to very specific
requirements.

The IEC solution
The IEC has been at the forefront
of Ex standardization for many years,
preparing International Standards
and establishing a CA (Conformity
Assessment) System that
provides testing and certification
for Ex equipment.
International Standards
IEC TC 31: Equipment for explosive
atmospheres, has a complete series
of International Standards that
cover all specific requirements for
Ex equipment and systems, from
general requirements to protection
levels for apparatus used by all
sectors that operate in hazardous
environments, such as oil refineries,
offshore oil rigs, gas plants, mines,
sugar refineries, flour mills, grain silos
and the paper and textile sectors.
And because a high percentage
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of all painting processes require
Ex protection, other industries –
automotive for instance – also have
a need for Ex equipment and
systems.
Safe access to global markets
Producing devices and equipment
based on Ex standards is not enough.
Most manufacturers and suppliers
trade on the global scene and have to
meet the very strict requirements put
in place by national regulations and
legislation. Proving their adherence to
those requirements can be costly and
time-intensive.
IECEx, the IEC System for Certification
to Standards Relating to Equipment
for Use in Explosive Atmospheres, has
the perfect solution: one test and one
certificate that open many doors.

Testing and assessment under the
IECEx Certified Equipment Scheme are
accepted in all its member countries
and way beyond. The System is widely
recognized as the truly international
system for Ex equipment, which
provides access to global markets
and drastically reduces costs by
eliminating multiple re-testing and
certification. This recognition was
demonstrated at the highest level with
the United Nations UNECE (Economic
Commission for Europe) issuing a new
UN Publication, A Common Regulatory
Framework for Equipment Used
in Environments with an Explosive
Atmosphere, identifying the use of
IEC TC 31 International Standards
supported by IECEx Certification as
representing the world’s best practice
and recommended model for national
regulations.
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Robotics for electronics
Use of robots in electronics assembly lines accelerates fast
There are all types of robots loaded
with electrotechnology and the
electronics and semiconductor
industries are relying increasingly
on robotics for their product
assembly processes. According to
data compiled by the US Robotic
Industries Association, the volume
of robot sales to the electronics
and semiconductor industry rose
by nearly two-thirds during the first
quarter of 2011.

A challenge for robot manufacturers
Designing and manufacturing robotics for
the electronics and semiconductor sector
has been a challenge in itself for robot
manufacturers. The parts handled by
robots are much smaller and more fragile
than in other industry sectors. Accuracy
requirements are stricter and tolerance
in electronics assembly is much tighter
than in other areas such as automotive
manufacture, for example. Some of the
key issues faced by robot manufacturers
involve the range of motion and dexterity,
reach, accuracy, speed, force compliance
and safety.

and operational, robots can minimize
contamination caused by foreign particles
in the cleanroom.
IEC ensures quality and reliability of
electronic components…
The robotics and electronics sectors
can rely on standards to design and
manufacture parts that meet the
strictest requirements, IEC International
Standards, in particular, are widely used
by the electronics industry.

A robot used in the production line of solar cells
(Photo credits: ABB)

These standards, together with IECQ,
the IEC Quality Assessment System
for Electronic Components, offer
manufacturers, suppliers and buyers a
unique solution, a one-stop shop that
provides specifications for the design of
products that can then be tested and
certified by IECQ.
IECQ ensures the quality, safety and
reliability of all electronic components,
monitors and tests the use of hazardous

Circuit board assembly line

With ever-increasing demand for robots
from the electronics and semiconductor
sector, the development of special tools
catering for new technologies is expected
to grow as well.

substances in electronic equipment
and provides assessment and
certification for facilities that handle
unprotected ESD (electrostatic
discharge) sensitive devices.

Benefits of using robots
Once all constraints specific to the
electronics and semiconductor sector
are taken into consideration, the use
of robotics for the assembly processes
brings many advantages. They include
speed combined with high precision and
gentle handling of the thinnest and most
fragile parts.

…and opens doors to global
markets
Manufacturers using electronic
components and semiconductors
or processes related to electronic
components covered by
IECQ certificates have the assurance
that their products will perform
as designed and removes
the need for prolonged performance
testing of componentry and subassemblies. IECQ certificates are
a passport to the world.

Some of the processes within electronics
and semiconductor applications require
sterile environments. Once installed

This type of robot is used for the assembly of
electronic components (Photo credits: FANUC)
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High rise
Number of IECEE CB Test Certificates issued is growing fast
IECEE, the IEC System of
Conformity Assessment Schemes
for Electrotechnical Equipment
and Components, held its annual
series of meetings in Istanbul, Turkey,
during the last week of June 2011.
IECEE Executive Secretary
Pierre de Ruvo made a presentation
on the System’s activities over
the past 12 months and highlighted
the good results obtained by
CB Test Certificates.
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Number of IECEE CB Test
Certificates is soaring
In his presentation to the CMC
(Certification Management Board)
meeting that took place on 29-30 June,
IECEE Executive Secretary Pierre de
Ruvo provided information on the number
of CBTCs (CB Test Certificates) issued in
2010 and informed the IECEE Members
that the consolidated results show a
continuous growth: 71 892 CBTCs
were issued in 2010, a 20 % increase
compared with the previous year’s results
(59 654 CBTCs).
The direct acceptance in the market
place by retailers, buyers, vendors,
regulators and national authorities is
also growing, making the IECEE System
the benchmark of third-party conformity
assessment worldwide.
Top product categories
• EMC – Electromagnetic compatibility
• HOUS – Household and similar equipment
• INST – Installation accessories and
connection devices
• LITE – Luminaires
• MEAS – Measurement, control and
laboratory equipment
• MED – Electrical equipment for 		
medical use
• OFF – IT and office equipment
• TOOL – Portable tools
• TRON – Electronics, entertainment
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OFF, the IECEE product category comprising IT and office equipment, is top of the list
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From bomb disposal to waste disposal…
Robots help to deal with hazards, emergencies and disasters
Morand Fachot
Recent events throughout the world
have shown that robots are proving
extremely valuable, even irreplaceable,
in dealing with the consequences of
industrial or natural disasters and
other dangerous situations. They can
help prevent problems or monitor risks,
carry out tasks in hostile or polluted
environments and support search and
rescue operations.

Differing priorities
Two weeks after the tsunami-provoked
meltdown at the Fukushima Daiichi
nuclear power plant, Japan was only able
to deploy two Japanese-designed and
produced Monirobos (Monitoring Robots).
These can safely test radiation levels that
are too dangerous for humans.
According to the independent Japanese
Kyodo news agency, six days after the
accident, Japan asked Washington
to provide robots that could operate
in a radioactive environment, remove
wreckage and measure radiation levels.
This call, coming from a country
which had been a major player in the
automation and robotics drive that made
its industry the most competitive in the
world in the 1980s, surprised many. Yet,
it reflected diverging Japanese and US
(United States) priorities in the robotics
domain. The US had invested heavily
over the years in space exploration and
military robots, which could also be used in
hazardous environments. This was not the
case for Japan, where a restrictive defence
policy and economic choices focused
efforts on industrial and service robots.
Life-saving Wheelbarrows
The origins of most robots currently used
in hazardous or hostile environments

date back to the early 1970s when the
IRA (Irish Republican Army) planted car
bombs and other explosive devices in
Northern Ireland and mainland Britain.
Until 1972 the British Army relied entirely
on EOD (explosive ordnance disposal)
operators to neutralize these manually.
After many bomb disposal operatives
were killed or seriously injured it was
decided to deploy a remote-controlled
piece of equipment to help drag car
bombs to a safe distance.

resistant. This makes them or their
derivatives ideally suited for use in
industrial accidents, including those in
nuclear or chemical plants.
Following Tokyo’s request, the US firm
iRobot sent some PackBots, capable
of entering the plant and measuring
radiation levels. The US subsidiary of
the British global defence technology
company QinetiQ also shipped several
of its “Robotic Appliqué Kits”, which turn
compact Bobcat construction loaders

Within three weeks of the decision
being taken a weapons expert had
developed and built a basic machine
using the chassis of a battery-operated
wheelbarrow bought at his local garden
centre. The machine was deployed in
October 1972 and further improved over
the years with the addition of various
tools and sensors. By 1981 it was
capable of making safe some 60 % of
all explosive devices found in Northern
Ireland. Some 400 of these machines
were destroyed or damaged in operation,
but they saved many lives. The latest
version, Wheelbarrow Mk9, was launched
in 2010.
Over the years the US armed forces have
also supported the development of many
types of robots or adapted them for use on
land, in the air and under water. According
to a June 2011 BBC report some
20 000 robots have been deployed by
foreign forces in Iraq and Afghanistan,
mainly to deal with IEDs (improvised explosive devices) and for surveillance tasks.
Hazardous environments
Robots developed for use in the defence
sector must be particularly robust.
Often they are required to be capable
of operating in contaminated CBRNE
(Chemical, Biological, Radiological,
Nuclear and Explosive) environments.
Their electronics must be radiation-

iRobot PackBots, such as this one, were used
in Fukushima (Photo: iRobot)

into unmanned vehicles in just
15 minutes. The kits allow remote
operation of dozens of Bobcat
attachments and tools such as shovels,
buckets or cutters to break through walls
and doors and collect items. The vehicles
have cameras and many other sensors.
QinetiQ also sent its Talon robots
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with SITA, the Finnish subsidiary
of a global water and waste
management company. The
prospects for further development
in this field are encouraging, as
recycling valuable material is a priority
everywhere.

ZenRobotics «Recycler» separates recyclable materials from other refuse using sensors

equipped with CBRNE detection kits.
Talons were used in New York at Ground
Zero following the 9/11 terrorist attacks.
Underwater and aerial remotely-controlled
robots were also deployed in Fukushima

and elsewhere to survey sites too remote
or hazardous for human intervention.
Robots can be deployed in cases of
natural or industrial disasters to assess
damage or explore rubble for survivors
in places inaccessible or too dangerous
for humans or even dogs. For instance,
snake- or worm-shaped robots that can
wriggle their way past obstacles and
report to rescuers are being developed
for this purpose.
Recycling waste
Another promising use for robots lies
in waste-management, handling and
separating toxic or hazardous material
for recycling or further processing.
Manual sorting of waste is dangerous
owing to the presence of bacteria, toxic
chemicals and sharp or heavy items, and
is restricted or banned in many countries.
Finland’s ZenRobotics has designed
a robotic waste-sorting system to deal
with this.

QinetiQ “Robotic Appliqué Kits” turn Bobcat
compact loaders into unmanned vehicles
(Photo: Bobcat)
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Its “Recycler” uses multiple sensors
to separate recyclable materials from
other refuse in commercial, industrial
and construction waste, and learns as it
works. It is being tested in collaboration

Spin-offs
In the 20th century, many industrial
or consumer systems and products
were direct spin-offs from research in
the defence and security sphere. In
recent decades, the trend has evolved
to a more balanced flow, with parts or
systems developed by and for one of
the sectors being used by the other.
Robotics provides many examples of
this, as military robots have been used in
the aftermath of industrial accidents and
civilian machines have been adapted for
military use.
Whilst iRobot had sold more than 3 500 of
its military and industrial robots worldwide
by February 2011, in the same timeframe
it had sold more than six million units of
its domestic Roomba vacuum-cleaning
and Scooba floor-washing robots.
There are similarities in the systems
and sensors used in both ranges of
devices.
Standards central to robotics
Being essentially electromechanical
systems, robots and automation
machines that include electrotechnical
parts depend on International Standards
to operate properly and safely. Many
of these are prepared by various
IEC TCs (Technical Committees) and
their SCs (Subcommittees), such as
TC 47: Semiconductor devices, TC 44:
Safety of machinery – Electrotechnical
aspects, or SC 65 A: Industrial process
measurement, control and automation
– Systems aspects, which prepared
the IEC 61508 series of International
Standards on functional safety. As robots
are introduced in more fields, more
IEC TCs and SCs will be involved
in the preparation of International
Standards for robotics in their respective
domains.

INDUSTRY SPOTLIGHT

Doctor Robot, I presume?
Robots are set to revolutionize healthcare
Morand Fachot
The introduction of robots to the
health sector is relatively recent,
dating back to the late 1980s.
Robots open up many possibilities
for patient care: from operations to
rehabilitation, from remote diagnosis
and treatment to assistance and care
for elderly and disabled patients.
Robotics is set to play a central and
growing role in future healthcare
everywhere. International Standards
are being prepared for medical
robotic systems.

cage. This exposes patients to possible
infections and results in painful wounds,
which take time to heal.

of feedback in terms of the force being
applied to tissues. It is also not adapted
to complex procedures.

Laparoscopic surgery, also called
MIS (minimally-invasive surgery) was
introduced in the 1970s. It requires
one or more small incisions (generally
1-2 cm) to introduce surgical instruments
(scissors, scalpel, clip appliers, etc.) and
an endoscopic lens linked to a camera
that magnifies and displays images of
the operative field and of the instruments
onto TV monitors. MIS offers many
advantages over open surgery: smaller

Making minimally-invasive surgery
even less invasive...
The introduction of robotics in surgery
has improved MIS greatly, extending
it beyond its initial applications (mainly
gall bladder and prostate removal,
gastrointestinal and gynaecological
surgery and urology). Robots are now
used for more complex operations in
cardiothoracic, orthopaedic and general
surgery, and even recently (July 2011)
for internal radiation therapy. Precise
implantation of Caesium-131 isotopes
enables cancers that cannot be surgically
removed to be treated, thus avoiding
lengthy radiation treatment.

Surgeons operating using a da Vinci Si Surgical System (Photo: ©2011 Intuitive Surgical, Inc.)

Surgery
One of the most promising and
impressive applications in medical
robotics concerns surgery. Operations are
difficult procedures that involve cutting
through tissues, damaging bones and
nerves in the process. In traditional openheart surgery, for instance, the surgeon
makes a 25 to 30 centimetre incision,
then accesses the heart by splitting the
breast bone and spreading open the rib

incisions that reduce haemorrhaging, pain
and risks of infection, shortening hospital
stays and recovery, and hence lowering
costs.
However, MIS presents certain limitations
in spite of its benefits, notably the
difficulties surgeons have in manipulating
instruments, which move in the opposite
direction to their hand movements,
impaired visual perception and a lack

The most widespread complex internal
surgery robotic equipment, now used
in dozens of countries, is the da Vinci®
system developed by Intuitive Surgical,
a US (United States) company. It is
operated by one or more surgeons sitting
at consoles and using 3D high-definition
vision to guide robot-controlled surgical
instruments that reproduce precisely
their movements. It extends the benefits
of MIS to traditional open surgery
procedures and is being used in an everexpanding range of operations.
In orthopaedic and spinal surgery,
robots can be used to position joint
replacements and implants more
precisely than a surgeon’s hands are
able to. Studies on 840 patients who
underwent spinal surgery showed that
robot-guided procedures had achieved
98,57 % accuracy in placing implants,
a much better result than that reached
with traditional operations. Similar rates
are attained in joint replacements, a
significant result as misalignment of joint
replacements is one of the most common
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surgery is as good (or bad) as the
surgeon that controls it.
Medical service robots
As the world’s population ages and
requires more care, medical service
robots are being developed to support
both patients and medical staff. Japan,
with a fast-ageing population, is at the
forefront of developments in this domain.

CyberKnife®, a robotic radiosurgery non-invasive system, enables high-precision radiation
therapy (Photo: ©2011 Accuray Incorporated)

RELab ARMinIII exoskeletal arm rehabilitation machine (Photo: ©IRIS, ETH Zürich, 2011)

causes of complications in orthopaedic
surgery, often requiring additional
operations to be performed.
Non-invasive procedures are another field
where robots can be very useful. The US
firm Accuray Incorporated has developed
CyberKnife®, a robotic radiosurgery
non-invasive technology that enables
high-precision radiation therapy using
continual image guidance technology
and computer-controlled robotic mobility.
According to Accuray, CyberKnife can be
an alternative to open surgery requiring
“five or fewer outpatient visits” to treat
14 e-tech I Issue 06/2011

complex cancerous and non-cancerous
tumours anywhere in the body using
“thousands of beam angles and real-time
corrections for target motion”.
Further advances being made in medical
robotic-related fields, such as force
feedback, allowing surgeons to feel the
pressure they apply when operating,
should make robotic surgery even safer
and more accurate in the near future.
Contrary to widely-held misconceptions,
in the vast majority of cases robots do
not perform the operations independently,
but are controlled by a surgeon. Robotic

Devices capable of lifting and assisting
disabled and elderly patients include
exoskeletons that allow wearers to carry
about four to five times as much weight
as they could unaided, and robotic aids
designed to lift and move people who
are too weak or ill to sit, walk, or stand
by themselves are being developed.
Nursebots, designed to help elderly
people cope with day-to-day activities,
enabling them to live at home and
reducing strains on medical infrastructure
and costs, are being introduced. Some of
these even have telepresence capabilities,
allowing medical staff to monitor patients’
conditions remotely.
Robot-based solutions can also
improve therapy after strokes, spinal
cord injuries or other lesions of the
central nervous system. RELab
(Rehabilitation Engineering Lab), at the
Swiss Federal Institute of Technology
in Zürich, has developed a robot to
automate treadmill training to help
patients regain mobility faster and
ARMinIII, an exoskeletal machine for
arm rehabilitation. These robots
intelligently adapt their behaviour to
the patients’ individual capabilities.
Other robotic applications in healthcare
include pharmacy robots, which prepare
and dispense intravenous drugs directly
in a syringe using bar code scanning
and introducing several confirmation
steps to prevent medication errors,
and remote presence robotic platforms
that can connect rural hospital systems
and improve patient care in remote areas.
Training of surgeons, dentists and nurses
can also be made more efficient and
realistic with robots that simulate live
patients’ pain or discomfort.

INDUSTRY SPOTLIGHT
Economic benefits
A significant hurdle to overcome for
medical robotics is the high purchase
price of the equipment: in July 2011, the
Asian Heart Institute hospital in Mumbai,
India, bought a da Vinci Si System for
USD 2,5 million; a Regina robotic aid
used to lift and move patients is reported
to cost between USD 60 000 and
USD 80 000. However, many factors
have to be taken into account when
assessing the cost-benefit and
return on investments of medical
robots.
According to a study from the
US Agency for Healthcare Research
and Quality, surgical complications (such
as postoperative infections and bleeding,
or surgical objects left in wounds) resulted
in 2,4 million extra days of hospitalization,
additional charges of USD 9,3 billion and
32 000 unnecessary deaths in 2000. The
use of surgical robots cuts significantly
some of these hazards and the overall
length of hospitalization. The fact that
robotic surgery equipment is now being

introduced in many developing
countries also shows that it is seen
as cost-effective.
The medical and economic benefits of
using medical robotics and the rapid
technological advances made in the field
suggest that it will be extended to many
more medical procedures in coming
years.
International Standards essential to
the future of medical robotics
As medical robotics is a relatively new
domain, the preparation of International
Standards is now emerging as a priority.
The IEC through its TC (Technical
Committee) 62: Electrical equipment
in medical practice and its SCs
(Subcommittees) “prepares international
standards and technical reports
concerning the manufacture, installation
and application of electrical equipment
used in medical practice”. TC 62
was established in 1968, but has
not been involved in the preparation
of standards for medical robots so far.

In June 2011 JWG (Joint Working
Group) 9 was formed by IEC SC
62A: Common aspects of electrical
equipment used in medical practice,
with ISO (International Organization
for Standardization) TC 184/SC 2.
“The new JWG is attracting significant
global attention as well as interest from
both robotics and medical experts to
participate in its work,” its convenor,
Gurvinder Virk, says. “Important tasks
for JWG 9,” he adds, “are to formulate
the key features that medical robots
introduce when used in medical
electrical equipment; to determine
the boundary between medical
and non-medical robotic
applications; and how to classify
the various possible types of
medical robots.”
This JWG will prepare and publish
International Standards that will
help develop safe medical robots
and contribute to their global
introduction.

Vanishing chores
Domestic robots challenge remaining household chore strongholds
The demands of modern life mean
that households rely more and more
on appliances to carry out a variety of
tasks. Furthermore, a rapidly ageing
population in all developed countries
needs aid, particularly to keep homes
tidy. Dusting and washing floors are
essential but laborious undertakings.
Over the last decade, service robots
have been developed for this purpose;
International Standards have been
central to their introduction.
From Rosie to Roomba
Any mention of domestic robots usually
conjures up images of anthropomorphic
machines gliding throughout homes,
cleaning floors, making beds and preparing
meals and coffee: a combination

Samsung Navibot robotic vacuum cleaner (Photo: Samsung)

of Rosie, the middle-aged domestic robot
of the 1960s and 1980s Jetsons cartoon
series, and Honda’s Asimo robot.

However, current domestic robots look
more like compact boxes than humanoids
and are still mainly limited to cleaning
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and washing floors, yet these devices
are complex and meeting with growing
success. The world’s first commerciallyavailable vacuum cleaning robot, the
Electrolux Trilobite, was introduced
in 2001. Since then many other
manufacturers have introduced similar
devices.
The US (United States) company iRobot,
which has been producing the Roomba
series of vacuum cleaning robots since
2002, announced in February 2011 that it
had sold six million of these machines. It
launched Scooba, a floor washing robot,
in 2006 and is now producing the sixth
generation of Roombas.
Compact, but complex
Vacuum cleaning robots, like their floorwashing counterparts, have to be compact
to cover the greatest possible range of
surfaces (wood, tiles or carpets), clean
corners and along walls, and reach under
furniture. They must be able to move

iRobot Scooba floor washing robot at work

Layout of standard room for testing cleaning
robot mobility (IEC)
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independently and negotiate their way
around obstacles in rooms. Naturally they
must also meet certain conditions as
regards safety and performance. All
these requirements make them complex
devices and mean that a number of
IEC TCs (Technical Committees) and
SCs (Subcommittees) are involved in the
preparation of International Standards for
cleaning robots.

Sensors are central to the operation and
navigation of any type of robots, domestic
robots in particular. Vacuum cleaning
robots have a number of these – including
pressure sensors, dirt sensors, “cliff
detection” sensors (to prevent them from
falling down stairs), virtual wall and infrared
sensors – to allow them to navigate around
the house and return to their charging
station.

The safety of household appliances,
including robots, is essential, IEC TC 61:
Safety of household and similar electrical
appliances, prepared an International
Standard which covers safety aspect of
vacuum cleaning robots. IEC 603352-2,
Household and similar electrical
appliances - Safety - Part 2-2: Particular
requirements for vacuum cleaners and
water-suction cleaning appliances,
stresses that it “also applies to (…)
automatic battery-powered cleaners”.

Cleaning robots are battery-powered, they
are charged at a base station where they
return when they need recharging. TC 21:
Secondary cells and batteries, prepares
International Standards for all secondary
cells and batteries, irrespective of type or
application.

Measuring performance
Measuring the performance of cleaning
appliances is essential for both
manufacturers and consumers. SC 59F:
Surface cleaning appliances, established
WG (Work Group) 5: Methods of
measuring the performance of household
cleaning robots. In view of the significant
growth of the global market for cleaning
robots, SC 59F found it essential to
prepare IEC 60312, Vacuum cleaners for
household use – Methods for measuring
the performance.
This series of International Standards
determines a number of parameters to
assess the performance of cleaning robots
as regards dust removal from hard floors
and carpets. They include the volume of
the dust container and dust emission. The
measurement tests include a mobility trial
that sees robots having to manoeuvre in
a standard room that contains obstacles
such as transitions between metal and
wooden surfaces, thresholds, a rug,
various pieces of furniture, a floor lamp,
electrical cables and a heater.
Sensors and battery central to mobility
IEC 60312 also set test methods for navigation and operation time per battery charge.

Bright prospects
With an ageing population, the demands
of modern life and higher labour costs,
the market for service robots is promising.
The Korean Ministry of Knowledge
Economy estimates that the global sales
of service robots will jump more than
26-fold to USD 85,5 billion in 2018 from
USD 3,2 billion in 2008, and that it
could reach USD 190 billion in 2020.
Household robots account for nearly
64 % of the total number of service robots
currently sold, with entertainment and
teaching robots making up 35 % of the
market
Current household cleaning robots
have certain limitations and are still
more expensive than their conventional
counterparts. However, advances in
sensors and electronics, in particular
from the computer industry, will gradually
make their way into service robots making
them smarter, more capable and cheaper
in coming years, and will extend their
capabilities beyond cleaning tasks.
In an article published in January 2007,
Bill Gates, the co-founder and chairman
of Microsoft, predicted that the robotics
industry would develop in much the same
way that the computer business did in the
1970s, and that robots would become
ubiquitous and enter every home. A
prospect made more realistic thanks in no
small part to household cleaning robots.
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Service robots in figures
An opportunity for a new educational strategy in engineering
By Philippa Martin-King
The international summit on
robolution held from 23-25 March 2011
in Lyon, France gathered together
hundreds of the world’s leading
expert robot manufacturers,
designers, developers and
government representatives.
Innorobo provided a good indication
of how important this new
engineering sector is to certain
world-leading technology economies
and how much possibility still exists
for future growth.

Strategic government plan
From 23-25 March 2011 the French
city of Lyon was invaded by hundreds
of robots from all over the world. The
organizer of the robolution conference
Innorobo, Bruno Bonnell, former
founder of the video game company
Infogramesand today in charge of
Robopolis, the French service robot
company, commented on the rapid
expansion of the service robot market,
particularly in Asia. It leaves, he said,
room for comparable development in
Europe and the US (United States).
“Over the space of just three years,”
he said, “from 2008 to 2011, sales of
service robots in the world will more
than double. In both Korea and Japan
governments have put robotic growth
in a prominent place on their national
strategy plans. By 2015 South Korea
plans to be number one in world service
robot suppliers.”
Kyung Chui Shin, President of Yujin
Robot Co, a leading service robot
manufacturer in South Korea, told
attendees how in 2008, the Korean
government had set up a special
department with accompanying
legislation to deal with robotic

promotion. Indeed, on the basis of
the 2010 figures he supplied, the
South Korean government had invested
USD 730 million over the 8 years
from 2002.
Investment had produced a variety of
commercial and trial products, he said,
and a nationwide infrastructure has
been established to provide systematic
and consistent support for the robotic
industry. As a result, the technology
gap ratio between South Korea and
other countries with advanced robotic
technology has decreased from an
average of 4 years (2003) to 2,1 years.
Asia leads the world in robotic
development
South Korea, he said, is at present 5th
in the world robot market, where the
service robot growth is increasing
particularly fast, in China and Japan
as well as in Korea. He explained how

“ We need to stimulate

industry investment in
robotics through our
educational system

”

BRUNO BONNELL,
Robopolis

South Korea has set out strategy to
expand its robotic market, moving
from the areas of education, healthcare
and guidance to expand into new
market areas of medical operation,
transportation, firefighting and prevention,
care for the elderly and agriculture. In
2013 it expects to be in the top three
robot-producing countries and by 2018,
with products linked to domestic help,
marine navigation and aviation, body-like
robots and parts that can be worn, to be
the world’s number one producer.

Microscopic robots.
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Figures for other nations
The President of Yujin Robot provided
other figures for robotic development.
In terms of academic research, 2008
figures from the Taiwanese National
Science Council show that there
were some 87 professors and
associate professors working on
130 different topics directly linked to
robotic technology with research

and development principally in the areas
of education, entertainment, cleaning,
security and healthcare. Today’s
Taiwanese market consists of some
211 manufacturers who develop
and supply relevant components
and edutainment robot OEM/ODM
manufacturing countries. One leader is
Matsutek, the 2nd largest cleaning robot
provider worldwide.

In China, while focusing on development
of the humanoid, elderly care robot and
rescue robot and actively researching and
developing the areas of space, ocean and
military robots, the nation also expects to
achieve noticeable progress in the area of
manufacturing systems.
A need for promoting robotic
development in Europe and the US
“Here in France,” said Bonnell “it takes
four years to train an engineer. Now you
can start to draw conclusions and make
comparisons when it comes to robotic
growth in the world.
“In terms of installed base,” said Bonnell,
“Europe is ahead of the US (where – and
that is a rare occurrence – President
Obama has even made declarations
about investing in robotic growth. But in
comparison with Asian development, it
gives you an idea of how much remains
to be achieved in such a short time if we
want to be competitive.”

Service robot: here to help you. (Photo by Philippa Martin-King)

Bonnell made a plea for standardization
and more constructive educational
plans for engineers. “We disagree on
transmission, electrical plugs, and on
the type of batteries. All this discussion
takes up valuable time. We’re not
talking science fiction now. What we
need is government awareness and the
political decision with the relevant
means to go ahead with robotic
development.”
Indeed, there is corroborating evidence
that underlines how little is being done
in Europe and the US to involve more
students in engineering. An OECD
(Organisation for Economic Co-operation
and Development) study concluded
that “business leaders have few choices
when looking to employ scientists and
engineers”.

RIBA (robot for interactive body assistance) developed by RIKEN-TRI (Riken and Tokai Rubber
Industries joint project).

18 e-tech I Issue 06/2011

Develop educational programmes
Bonnell concluded by saying how great
a need there is to train robotics
engineers. “We’re losing ground and
time. We need to stimulate industry
investment in robotics through
educational channels.”
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Service robots in education
A national strategy to educate the children
By Philippa Martin-King
In recent years the new category of
robot known as the service robot has
come into existence. It opens up a
whole new world of possibilities for
engineers and developers, both in
terms of imagination and return on
investment. Various Asian economies,
already intent on robotic growth,
have gone so far as to include the
service sector in their strategy
plans for national development and
government-led initiatives.

What is a service robot?
The service robot, as opposed to
the industrial robot, which is used in
a manufacturing context, refers to a
category of robots developed to assist
human beings to carry out repetitive,
dull or even dangerous tasks. ISRA (the
International Service Robot Association)
defines service robots as “Machines
that sense, think, and act to benefit
or extend human capabilities and to
increase human productivity”. Although
the connotation of the service robot
is relatively new, many predict that, in
commercial terms, sales of service robots
will quickly overtake those of industrial
robots.
Every home will have a robot
Bill Gates published an article in the
January 2007 issue of Scientific American
in which he predicted that every home
would soon have a robot. Contrary to
the image portrayed on the cover of the
publication, he was thinking along the
lines of a smart mobile device that would
be able to carry out various tasks around
the household.
“[The robotics industry] is a highly
fragmented industry with few common
standards or platforms” he said. “…[It] is

developing in much the same way
that the computer business did
30 years ago. Think of the manufacturing
robots currently used on automobile
assembly lines as the equivalent of
yesterday’s mainframes. The industry’s
niche products include robotic arms
that perform surgery, surveillance
robots deployed in Iraq and Afghanistan
that dispose of roadside bombs, and
domestic robots that vacuum the floor.
Electronics companies have made robotic
toys that can imitate people or dogs or
dinosaurs, and hobbyists are anxious to
get their hands on the latest version of
the Lego robotics system.”
Service robots for cleaning and
dismantling…
Indeed, all those categories of robots
he described at the time as niche, have
since become more commonplace and,
in some cases, quite widespread. In 2010
there were approximately 200 companies
producing or developing service robots
on a global basis for industrial tasks
such as the dismantling of nuclear power
stations, or domestic tasks such as
cleaning floors or mowing the lawn.
… Edutainment and learning
At first, the far-from-cuddly looking
creatures that many manufacturers
produced for the new edutainment
market appeared to be more like a
hard plastic toy than anything that has
particular use. Many dismissed these
service robots as being too trivial to be of
any economic or commercial importance.
And yet, particularly in Asia, the role
of the robot in assisting the young in
their learning at nursery schools, or
in providing additional information for
adults visiting museums and galleries,
its use in security applications, medical
and household services and so on, is
giving direction to a whole new growth of
robotic manufacturing.

Endowed with the latest technology
An edutainment robot contains the very
latest in electrotechnical wizardry – all of it
covered by the IEC and the International

Robots aid learning in the classroom

Standards produced and maintained by
its various TCs (Technical Committees)
and SCs (Subcommittees): microphone,
camera, touch sensors, movement
sensors, touch screen, home network
connections, stereo speakers. An
edutainment robot can recognize external
images through its camera and respond
to faces or actions. It can distinguish
between different voices and, using
various LEDs to express emotion, react
with eye, mouth and facial movements. It
can talk through its speakers, play music,
give commands, move when it detects an
obstacle, or stop and start.
Strategic government plans
Sang-rok Oh is Principal Research
Scientist in R-learning at the Cognitive
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“

…Although a few of the robots of tomorrow may resemble
the anthropomorphic devices seen in Star Wars, most will
look nothing like the humanoid C-3PO. In fact, as mobile
peripheral devices become more and more common, it
may be increasingly difficult to say exactly what a robot is.
Because the new machines will be so specialized and
ubiquitous—and look so little like the two-legged
automatons of science fiction—we probably will not even
call them robots. But as these devices become affordable
to consumers, they could have just as profound an
impact on the way we work, communicate, learn and
entertain ourselves as the PC has had over the
past 30 years.

”

Robotics Center of KAIST (Korean
Institute of Science and Technology)
of which he is also Vice President.
He is leading a special government
project funded by MEST (the ministry
of education, science and technology)
and set up in Jan 2010 to oversee
robotics in education. Such is the pace
of development of these next generation
robots in South Korea, says Sang-rok,
that the term e-learning has given

BILL GATES,
Published in Scientific American,
January 2007

way to r-learning where the “r” stands
for robotic.
Children can see and touch a robotic
system, he says. They’re open and
positive about them. They’re used to
the idea of automatic cleaning systems
at home and adapt easily to the digital
world. Even so, he says, despite
tremendous recent growth, there is still
some negative feeling about robots

because people believe that children still
need to learn from a natural environment
in which computers do not play such a
major role.
First attempts were unsuccessful
The first computers that were developed
specifically for children with a specially
designed keyboard and screen did not
produce the results anticipated. With
hindsight, there wasn’t enough content
available, so that when parents bought
the system, the children quickly got bored
with the software that came with it.
Sang-rok says it taught industry and
developers the lesson that, in terms
of product service components and
added value [servitization in marketing
terms], they need to ensure that there
are complementary products available
whenever they bring out a new system.
One example he cites in this sense is the
case of the iPhone. He says that without
the servitization aspects of iTunes, it is
likely that the system would never have
succeeded as it has done.
r-learning – a change in paradigm
This change in manufacturing philosophy
has brought about a paradigmatic shift
in education with the move towards the
r-learning system.
In South Korea, during 2010, roughly
1 000 kindergartens were supplied
with an intelligent service robot and
corresponding software. In 2011 a
further 2 000 are being equipped and in
2012 that figure will rise to 5 000. This
means that more than half of Korea’s
kindergartens will be involved in the
programme.

Alina and the robot. (Source: Bridgets light blog.)
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The aim of the system is not to
provide robots to kindergartens but
intelligent service robot hardware with
complementary educational content such
as stories and songs. At the same time, the
state has put together an education plan
designed for the teachers, and has set up
a networked communication system so
that the children’s parents can themselves
monitor behaviour and progress.
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Teacher support
When the children arrive in the morning,
instead of simply sticking their name label
in a book, they talk to the robot. The
children think the robots understand and all
day long the curriculum is complemented
by the presence of the robotic system.
In a conventional system, says Sang-rok,
the teacher takes a photo and collects
materials from all the children, but when
the system is adapted to encompass
a robot, the children make the report
themselves; they take their own photos
and make their own voice recordings.
The teacher can then use the material
in conjunction with database software
so that the parents can check the digital
filing system at a distance instead of
having to be there in person to see the
results themselves.

Because the educational society is
conservative and not particularly
open to adopting new systems, the
government realized the need for a
suitable support structure between
the various actors and the robotic
industry experts, says Sang-rok.
The South Koreans have set up
special sessions for parents
and teachers and produced
textbooks including competitions
to promote the new learning
system.
Introducing the robotic learning
programme has freed up time
for the teachers to concentrate
more on individual children
while the robot looks after and
supervises the rest of the class,
says Sang-rok.

In every home

Front cover of the January 2007 edition
of Scientific American.

Healthcare
Robots provide tranquillity and care
By Philippa Martin-King
For many severe health conditions
such as Alzheimer’s disease or
autism, which statistics seem to
indicate are on the rise, it has been
shown that robotic assistance
can help tremendously if not in
supplanting human care, at least in
supporting and supplementing it.
Robots can help too in other areas
of costly institutional care such as
coaching for weight loss.

Need for robotic assistance to
counter costly healthcare
Statistically, the incidence of degenerative
or disabling health conditions among
both the young and the elderly is rising.
Younger generations have often moved
away and settled down in distant places,

so families have been split up and
separated. That makes looking after
elderly relatives a challenge. Finding
carers to look after an ageing family
member no longer able to cope for
themself is difficult and costly, particularly
from a distance. When a disabling health
condition is diagnosed, the stress of
the care and the financial burden may
become acute. On the other end of the
age scale, a child who is diagnosed with
an autistic disorder although they may
be capable of carrying out certain tasks,
still requires additional special care that is
both time-consuming and costly.
Inability to interact socially
Children suffering from autistic disorders
and elderly sufferers of degenerative
diseases such as Alzheimer’s are equally
unable to interact socially. On the one
hand, the children are incapable of

Paro therapeutic seal robot for care with a
gentle touch. (Source: generation5)
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Opportunity for robotic industry to
become carers
Contrary to what people might first think,
Dominique Sciamma, who heads the
interactive Systems & Objects Design
department of Strate Collège Designers
in Paris, France, says that a robot does
not necessarily have to take human form.
Just as man can replace bits of himself
– for example an arm with a robotic
element that is able to take decisions
– so any shape capable of building up
a relationship with a human can prove
positive.

Hong Kong-based Intuitive Automata, an
interactive robot acts as a coach in losing
weight. (Sources: Eater + Hazimiai)

making and maintaining friends and shy
away from any social contact that to them
appears threatening, and on the other,
the afflicted adults become incapable of
recognising social or family ties and are
dependent on others for carrying out the
simplest of tasks. In both cases, studies
carried out with robots have shown
positive results in having a calming and
beneficial result.

Paro in a nursing home. (Source: Twanetowerk)
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Indeed, some studies have shown that if
you provide a robot with a familiar form
such as a person or pet and it doesn’t
behave according to expectations, people
end up being disappointed. However if
you base it on a less familiar form, such
as a seal, they are likely to develop a
better emotional attachment.
A creature patients can hold
and touch
A Japanese-developed “socially-interactive
robot”, built on the model of a baby harp
seal, has shown tremendous results in dealing with difficult Alzheimer’s disease patients.
The simple presence of a “creature” that
the patient can touch and hold and that
is able to respond in a minimal way, is

sufficient to defuse the behaviour of the
most hostile and angry adults.
The Paro robot was designed by
Takanori Shibata of the Intelligent System
Research Institute of AIST (Advanced
Industrial Science and Technology), Japan
in 1993. One of the class of service
robots designed for a purpose other than
manufacturing, it takes its inspiration from
an unfamiliar animal, the baby harp seal
that can be found in the north-eastern
part of Canada. Despite its apparent
passive cuddly look, under its layer of
artificial fur and its electromagnetic shield
that allows it to be used by people with a
pacemaker, this autonomous robot is full
of state-of-the-art electrotechnology.
State-of-the-art electrotechnology
Quoting the National Institute of AIST,
“Paro has five kinds of sensors: tactile,
light, audition, temperature, and posture
sensors, with which it can perceive
people and its environment. With the
light sensor, Paro can recognize light and
dark. He feels being stroked and beaten
by tactile sensor, or being held by the
posture sensor. Paro can also recognize
the direction of voice and words such as
its name, greetings, and praise with its
audio sensor. Paro can learn to behave
in a way that the user prefers, and to
respond to its new name. For example, if
you stroke it every time you touch it, Paro
will remember your previous action and
try to repeat that action to be stroked. If
you hit it, Paro remembers its previous
action and tries not to do that action. By
interaction with people, Paro responds
as if it is alive, moving its head and
legs, making sounds, and showing your
preferred behavior. Paro also imitates the
voice of a real baby harp seal.”
Perhaps it’s as Alexandra DeschampsSonsino from the European funded
LIREC (Living with robots and interactive
companions) says: “Because we
spend our lives creating emotional
links with objects such as the vase our
grandmother gave us, so we do with
robots. Even though they too are
objects, it makes us sad when they
break down”.

TECHNOLOGY FOCUS
In the case of autistic children put in the
presence of robots, it is thought that one
of the benefits of interacting with a robot is
that it does away with the normal human
spontaneous emotions, sudden eye movements or fast facial or hand gestures that they
find so difficult to decipher. By keeping these
“alarming movements” to a minimum and
removing the element of threat they constitute,
the children relax and are able to cope better.
Chronic diseases are expensive
Another area of healthcare where robots are
finding a new role as carers is in hospitals

where they are used as a medium to
ask patients personal questions. Cynthia
Breazeal of the MIT (Massachusetts
Institute of Technology) Media Lab
Personal Robots Group points out that
robots can help build social rapport and
long-term change. Because they are
perceived as being non-judgmental and
they do not suffer from burn-out like
human carers, they are able to act as
useful partners in helping people come
to terms with chronic diseases
and long-term needs such as losing
weight.

Robots can become a useful healthcoaching interface, motivating people to
follow a doctor’s strategy for relational
development. They can help patients
make healthy decisions and form healthy
habits. On the whole people interact better
with a robot than they would with a
PC screen or a notepad. On scales of
trust they perform better. So, when it
comes to long-term patient follow-up,
for example in the case of weight loss,
the presence of a robot will tend to
have a more beneficial result.

LVDC
The end of the plugs and sockets dilemma?
More than 100 years after the war of
currents between Edison and Tesla/
Westinghouse, LVDC (low voltage
direct current) is being discussed
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. What are those
promised advantages and what will it
take for LVDC to be adopted widely?
IEC SMB (Standardization Management
Board) SG (Strategy Group) 4 LVDC is
currently exploring these questions
and related standardization matters for
systems up to 1 500 V DC.
Direct current or alternating current?
Direct current, which was Edison’s battle
horse for electric power distribution in
the late 1880s, and was later abandoned
in favour of the AC (alternating current)
system advocated by Westinghouse and
Nikola Tesla, might have a come-back in
the form of LVDC.
Sleeping beauty…
During the early years of electricity
distribution, DC was the standard for the
US (United States). Incandescent lamps

and motors, which were the principal
load, worked well with this system.
Excess energy produced could be stored
directly in batteries. However, voltage
drop due to resistance of the system
conductors was so high that generating
plants had to be located within 1 to 2 km
of the load. While, in theory, high voltage
DC can be transported over long
distances – as is increasingly done today
– at the time there were no efficient lowcost technologies available that would
allow reducing those high voltages to the
100 or so volts that were needed in a
household of the time. Obviously this has
changed fundamentally.

quality, cost, reliability, efficiency, EMC
(electromagnetic compatibility) and the
ability to store electrical energy while
reducing the need for power conversion.
This will result in fewer points of failure.
More efficient use of DC-based current
is predicted to have a positive impact
on lighting, variable speed drives, EV
charging and more. But all these possible

…finally wakes up
With increased distributed energy generation and storage, the question of DC has
again come to the forefront, especially for
buildings and uses that require constant
and high levels of quality energy supply.
Such is the case in data centres, telecom
central offices and could be the case in a
later step in hospitals and certain types of
commercial buildings.
Huge cost and efficiency advantages
LVDC seems to offer a number of
advantages with regard to energy

Thomas Edison
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in products and devices. Overall, new
specifications and test methods will need
to be developed to ensure the safe and
efficient operation of LVDC.

Transformers for high voltage direct current.
(Source: Siemens)

Arcing of trace amounts of escaping electrical
energy. (Source: www.sandia.gov)

advantages still need to be analysed and
confirmed.

little experience with this technology,
practically no tests and very few products
that are beyond the development stage.

For example, in many containerized data
centres the dominant design is already
DC, obtained through multiple AC/DC
power conversions. LVDC distribution
at voltages around 400V reduces the
need for power conversion, producing
better quality power and resulting in
fewer points of failure. Compared to AC,
there may well be significant reductions
in the costs of electricity, operation and
maintenance and the space needed for
the electrical infrastructure. The approach
may also allow for easier integration of
renewable energy and direct energy
storage.
Tough challenges and little
experience
If the advantages seem overwhelming,
the hurdles seem equally high.
Because nobody has worked with
LVDC distribution in houses and buildings
in over 100 years, there is currently very

Among the challenges are increased
fire hazard and electric shocks due
to potential insulation faults and
arcing.
New design approaches,
specifications and testing
Many of the components that are
now used in AC would need thorough
analysis and might have to be completely
redesigned. For example: because DC
is constant, there is no easy way to
“break” the current. When a DC circuit
is disconnected, the current cannot be
turned “off”immediately and a DC arc
is produced. This requires a complete
redesign of circuit protectors/interrupters
and fuses and also of insulation materials.
The effect of the constant power supply
on individual components – so called
corrosion – will need to be evaluated
and may require design modifications

Commercial uses first
And while a number of devices in private
households already operate with DC
via external or internal power supplies
(consumer electronics such as TVs,
PCs, cell-phones, electric razors, battery
operated vacuum cleaners, etc.) it is
unlikely that LVDC will be “coming soon
to a home near you”. The sheer number
of installations that will need to be
updated may put off the LVDC revolution
in the residential sector for a number of
years or even decades.
Accelerating domestic adoption
Hybrid solutions that combine AC for
certain end-uses (heaters, ovens and
some outlets) and a DC infrastructure
made up of low voltage (up to 48V for
lighting, PCs, and other small devices)
and high voltage (up to 390V for air
conditioners, refrigerators and DC outlets)
might be able to accelerate the domestic
transition process to LVDC. But the need
remains to find the right compromise
between energy efficiency (high voltage –
400V) and safety (low voltage – 48V).
Standardized plugs and voltages
Ultimately, the broad application of this
new technology, standardized globally,
might offer the additional benefit of
ending the plug and socket dilemma,
providing standardized voltages for
equally standardized applications.
No more transformers, no more
travel adaptors. Futuristic…but not
utopic.

SMB Strategy Group 4
SMB/SG 4: LVDC distribution systems up
to 1 500V DC, is currently preparing
a workshop that aims to identify the
market drivers for the use of LVDC as
well as the challenges and available
technology.
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The result of the workshop should
provide a number of answers to the
questions raised in this article.
The workshop will be held on
29 and 30 September in Frankfurt am Main.

If you are interested in participating, please mail the SG 4
Convenor: Wim De Kesel, or the
Secretary: Gabriel Barta.
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World Trade
WTO delegates visit IEC Central Office
Delegates from 25 different
countries representing 26 separate
organizations came to visit the
IEC Central Office in Geneva on the
morning of 8 June 2011 in what is
now part of an on-going training
programme within the WTO.

Delegates from all over the world
Delegates came from South America, the
Far East, the Middle East, Africa, Eastern
and Central Europe. They were attending
a week-long advanced course on TBT
(technical barriers to trade) that was held
at the WTO (World Trade Organization) in
Geneva from 6 - 17 June 2011.
The IEC has now become an integral
part of the specific TBT programme that
the WTO organizes periodically for its
delegates. Attendees at this session had
a most diverse background. From national
standards bodies, regulatory authorities,
ministries of trade and industry, ministries
of science and technology, metrology
and industrial quality institutions, to
international trade departments, all were in
Geneva with the common aim of learning
how to apply the WTO TBT (Technical
Barriers to Trade) Agreement in their
relevant area of expertise.
IEC visit is part of the programme
Part of the week’s agenda included a
technical visit to international standardssetting bodies, hence the visit to the
IEC Central Office. Knowing that
delegates had been told earlier on by
the sister organization, ISO (International
Organization for Standardization),
about the benefits of participating in
international standardization, the IEC
session focused on the comparative
differences that exist in terms of
membership (through National
Committees), the IEC Conformity
Assessment Systems and the free

From left to right: Erik Wijkstrom, Secretary of the WTO TBT Committee, Françoise Rauser,
Affiliate Country Programme Secretary and Katharine Fraga Pearson, IEC Executive Assistant,
Office of the General Secretary

IEC programme that exists for developing
countries.
During the question and answer session
that followed, participants asked for
additional information on subjects such as
how IEC NCs (National Committees) are
constituted and the various types of
IEC membership:
•

•

•

•

What constitutes an IEC NC and
makes it different to an NSB
(national standards body) or a NEC
(national electrotechnical committee)
set up specifically by an
Affiliate country to represent national
electrotechnical interests?
What is the difference in rights
between those IEC NCs with
Associate Membership and Full
Membership? How does one pass
from one status to the other?
What happens if an IECEE certificate
is not accepted by a regulator
or by another CB (certification 		
body)?
What commercial advantage is
there in having an Ex (potentially 		
explosive) site covered by the
IECEx System?

Meeting delegates from other
countries
The visit gave Affiliate Country Programme
Secretary Françoise Rauser the opportunity
to invite Azerbaijan to join the IEC’s Affiliate
Country Programme and to discuss with
representatives from Guatemala, Jamaica
and Trinidad and Tobago about their
country’s participation in the programme.
All those present were also aiming to
attend the next WTO /TBT Committee
meeting on 15-16 June as observers
where consequently they would hear the
IEC presentation of its trimestral report on
activities in developing and industrializing
countries.

Attendees at the WTO visit to IEC.
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Ubiquitous sensors
Versatility in a smart world
By Janette Kothe
As one of the three 2010 Young
Professional Leaders, I am a
sensor developer carrying out
research on optical biosensors for
industrial applications in a German
academic institution, the Technical
University of Dresden. Being able
to write about my area of work
provides me with the opportunity
of underlining some of the
consequences that standardization
has had on this emerging field.
In this respect, I’ve chosen to
concentrate on various major
trends and the impact standardization has had not only on their
development, but on the community
at large.

Sensors make systems smart
There are lots of examples of sensor use.
Applications range from the Smart Grid
to biomedical technologies. Essentially,
anywhere you have a system with added
intelligence you’re likely to find a sensor.
Sensors are tremendously versatile tools
that open up all sorts of possibilities.
You can create new functionality, either
by providing new information about a
process or perhaps even by solving
measurement tasks that previously could
not be achieved.
Biosensors are currently at the stage
of emerging from laboratory development
and taking their place in various
applications in the field. It’s an
important and exciting moment for
any researcher.
Function integration
The smarter your system, the greater
the need to integrate sensor and actor
functions in a single component. That is
the idea behind mechatronics.
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Look ahead

Janette Kothe is one of three 2010 Young
Professional Leaders.

The term mechatronics is used to imply
a multidisciplinary field that consists of a
combination of branches of engineering:
mechanical, electronic, computer,
software, control, and systems design.
It avoids having to split engineering
into separate disciplines. Originally,
the word mechatronics simply
emanated from a combination of the
words mechanics and electronics.
However, as technical systems have
become increasingly complex, the
word has expanded in sense to include
further technical areas. Mechatronics
enables new technologies to be

The succession planning brochure calls on
IEC National Committees to look ahead.

introduced, for example in the case of
miniaturization.
In each system, very different fields of
expertise come together. This generates
a need for harmonized standards which
requires us to monitor and address
technological developments in the context
of International Standards. We also need to
consider the various liaisons that come into
being within each specific area.
Standards provide the measurements
The need to solve certain measurement
tasks and the consequent developing of

“ There are a tremendous number of biosensor applications

where procedures have not yet been integrated into a
standard either because they are so complex that they are
over-sophisticated for practical use or because they are
not really market-relevant. As a developer, if you want to
establish a new principle, it’s important to take part in the
standardization process. It provides credibility and helps
convince all stakeholders of the worth of your approach as
well as establishing your methodology.

”

JANETTE KOTHE,
IEC Young Professional Leader
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relevant sensor interfaces are both driven
by standards. The implication is that you
can add value to a scientific development
by carrying it out in conformance
with existing standards that make it
compatible with other developments.
If the necessary rules do not yet exist,
new standardization work has to be
undertaken.
There is a tremendous number of
biosensor applications where procedures
have not yet been integrated into a
standard either because they are so
complex that they are over-sophisticated
for practical use or because they
are not really market-relevant. As a
developer, if you want to establish a
new principle, it’s important to take
part in the standardization process. It
provides credibility and helps convince
all stakeholders of the worth of your
approach as well as establishing your
methodology.
Interdisciplinarity does not
necessarily imply common
language…
Biosensors are a pretty good example
of how interdisciplinary today’s sensor
research is. However, I have learned that
various scientific disciplines think quite
differently. There is a whole new group of
experts – for example, biologists involved
in biosensor research – who through their
work have come into contact with the
world of electrotechnical standardization
for the very first time. They need to
be convinced of the importance of
becoming experts and taking part in the
standardization process.

Take biosensors, for example: while
they still need a common definition and
assessment, the standardization of their
application has to be developed by
several different committees.
A sensor that is going to be used in
a biotechnological process may look
totally different to the one that will be
applied in a diagnostics role. Both may
have the same technological base which
can be addressed by a certain group of
experts. But you will need experts with a
process automation background for one
application, and ones with biomedical
expertise for the other one.
Standardization as a strategic tool
Standardization needs to be seen and
accepted as a strategic tool. And, where
IP (Intellectual Property) and technology
marketing are already included in
students’ syllabuses, it’s necessary to
raise awareness about standardization
– particularly the importance and
functionality – among the next generation
of engineers and scientists by providing
them with lectures and workshops on
how standardization works. Equally, if
we want to find it addressed in business

plans and policy statements, we will have
to promote this instrument to business
administrators and politicians too.
Attracting new experts
Convincing new people of our work-flow
is not our only task. There is also the
challenge of attracting a new generation
of experts. I am convinced that this is not
all about speed: companies and people
who are committed to the concept of
standardization will also be more willing
to participate in providing new resources.
One of the ways of attracting new
experts is by providing them with modern
easy-to-use tools and communication
strategies to make the standardization
process as immediate and efficient as
possible. I believe that the IEC, in being
open to testing new instruments, will
succeed in this. People who are new to
the community are certain to appreciate
an organization that offers the latest
technologies available in the field.
Experts new to the field of
electrotechnology
Another aspect to take into consideration
is that of networking. There are all sorts of
networks of experts working in the

Convincing new people, who have
significantly different backgrounds, of the
usefulness of standards is a huge task.
… but it does mean taking a system
approach
For any sensor developer, the concept
of the IEC system approach is a
“natural way of thinking”. A sensor is a
component that can always be used in
a variety of systems. So this approach
contributes to our way of working.

A biosensor: Genetically modified yeast cells show a dependent fluorescence when they detect
arsenic in anaqueous solution. The challenge is to integrate this class of new transducers into
established sensor architectures and interfaces. (Source: www.robaid.com)
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various scientific communities. Some
of them are already involved in the
standardization process. Many are not
yet associated. These two groups need
to be drawn together and expanded.
Both provide an independent platform
for discussion; both prepare and deal
with emerging technologies. Both share
the need to convince their members
of the value of their network and
have to attract new members to
maintain their own importance and

their involvement in whatever their
innovation process.
Drawing closer parallels between
scientists and standardization
experts
On a personal level I should like to
use the opportunity I have as a Young
Professional Leader to call on some of
my peers who are not yet involved in
standardization. In calling out to those
people who are working in new areas of

research and development and getting
them involved in the standardization
process we can generate synergies
that are profitable both for them and for
International Standardization. In getting
others involved, we can learn from each
other – on the one hand about emerging
technologies that may soon come into
the focus of standardization and on
the other hand about the important
role of technical rules that make new
technologies safe and accessible to all.

About the Young Professionals
The IEC Young Professionals’
Programme brings together
young technical, managerial and
engineering professionals in their
twenties and mid-thirties. Selected
participants will already be familiar
with the world of standardization and
CA (Conformity Assessment), either
because they develop or work with
standards.
Through the programme, participants
are given the possibilities of meeting
their peers and exchanging ideas,
and also of understanding how

they can become more
involved in the standardization
process of the IEC. They get
to experience standardization
work in operation, both on a
developmental level (through
Technical Committee observation)
and in applying it (through the
CA systems).
The next IEC Young Professionals’
workshop will take place in
October 2011 in Melbourne, Australia,
during the IEC General Meeting.
IEC National Committees were invited

to submit their nominations by the end
of June 2011.
Nominees will have the opportunity to
network with professionals from all over
the world as well as the occasion to
observe a technical meeting in which
standards are being developed
and the SMB (Standardization
Management Board) meeting where
the IEC’s decision-making body
meets to plan and discuss strategic
steps concerning the development of
International Standards.

About biosensors and transducers
A primitive form of a biosensor is
the example of the caged canary
that the miners took underground
to warn them of the presence of
toxic gas. Many of today’s biosensor
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applications are similar, in that they
use organisms which respond to
toxic substances at a much lower
concentration than humans can
detect to warn of the presence of

the toxin. Such devices can be used
in environmental monitoring, trace
gas detection and in water treatment
facilities.
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Africa
Building capacity
An important capacity building event
is to take place in Kenya, Africa
in support of the harmonization
of electrotechnical standards to
facilitate the interconnection of the
African power grid.

The capacity-building event is supported
by the African Union through its African
Energy Commission and is to be held in
Nairobi, Kenya on 5-9 September 2011.
The two-day workshop will be followed
by technical meetings. It is aimed
at all African countries engaged in
electrotechnical standardization activities
and IEC Members. At the request of
Evah Oduor, Affiliate Coordinator for
Africa, IEC Affiliate countries are also
invited to attend.

IEC TC 57/WG (working group) 14:
System interfaces for distribution
management (SIDM); and Roland Hill,
Chairman of the South African mirror
committee TC 13: Electrical energy
measurement, tariff- and load control.
Together they represent four of the five
technical fields that AFSEC has selected
for its initial work and for which it
has set up its own regional mirror
committees:
•

African Electrotechnical Standardization
Commission

The IEC Standardization Strategy
Manager, Jack Sheldon, will be present
to provide guidance and expertise on
setting up and organizing technical
committees, including explanations
on strategy, procedures, policy
statements and electronic tools.
Other IEC experts accompanying him

•

•

•

•

IEC TC 8: Systems aspects for
electrical energy supply
IEC TC 13: Electrical energy
measurement, tariff- and load 		
control
IEC TC 57: Power systems
management and associated
information exchange
IEC TC 64: Electrical installations
and protection against electric 		
shock
IEC TC 77: Electromagnetic
compatibility

The topics to be covered include:
•
•
•
•
Evah Oduor, IEC Affiliate Coordinator for Africa.
Photo: Philippa Martin-King

AFSEC capacity building event for
Africa
In collaboration with the IEC,
AFSEC (the African Electrotechnical
Standardization Commission) is
organizing a training event for African
experts in electrotechnology.

Jack Sheldon, IEC Standardization Strategy
Manager.

include Etienne Tison, the Chairman
of IEC TC 64: Electrical installations
and protection against electric shock;
Hervé Rochereau: Secretary of IEC SC
(subcommittee) 77A: Low frequency
phenomena; Don Taylor, an expert
from South Africa and member of

An introduction to the organization
of standardization work
IEC procedures for developing
consensus-based standards
A review of draft procedures for
AFSEC technical committee work
Mastering principles, techniques
and technical committee
basics

After the workshop AFSEC experts
will hold inaugural meetings of the five
regional mirror committees, nominating
chairpersons and secretaries.
Anyone who would like to register
for this event should contact the
AFSEC Secretariat. Additional
information is also available on the
relevant pages on the AFSEC website.
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About AFSEC
The African Electrotechnical
Standardization Commission was
established through the collaborative
effort of its stakeholders starting
in 2005.

a number of areas, particularly cross
representation and exchange of
technical information in the fields of
standardization and the development
of electrotechnology.

This was supported by a declaration
at the Conference of African
Ministers of Energy held in Algiers
on 17 February 2008.

In Africa, AFSEC is responsible for:

•

•

The IEC and AFSEC have a
cooperation agreement that covers

•

identifying existing standards
and prioritizing standardization 		
needs in the fields of electricity,
electronics and related
technologies

•

harmonizing existing standards,
either by adopting International
Standards, or, where necessary,
adapting them to African
conditions
identifying the need to draft
standards for adoption by
AFSEC members
recommending harmonized
standards for application by
the appropriate bodies of the 		
African Union.

Nominations
Officers of IEC National Committees
This month, e-tech announces various nominations for IEC NCs (National Committees).

Stephan Bürgin
President of the Swiss National Committee of
the IEC
Stephan Bürgin, who is CEO (Chief Executive Officer) of Elma Electronic AG has been
appointed as President of the IEC National Committee of Switzerland.
Trained as an electrical engineer in the field of telecommunications, Stephan Bürgin
also studied business economics at the Engineering School in Zurich and “building and
energy” at the Engineering School in Winterthur.
Stephan Bürgin

In 1979, Bürgin joined Siemens Schweiz AG where he occupied various managerial
positions before his appointment as Head of Development and Production in 2000,
a position he held until 2003. Between 2003 and 2007, Bürgin served as CEO of
several Swiss companies active in the electronics sector, such as Swisstronics
Contract Manufacturing AG and Electronicparc Holding AG, later acquired by Cicor
Technologies.
Stephan Bürgin, who has been CEO of Elma Electronic AG since April 2007 is also the
company’s Regional Manager for Asia and a member of its Executive Board.
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Jan Vanda
Secretary of the Czech National Committee of
the IEC
Jan Vanda has been appointed as the new Secretary of the IEC National Committee of
the Czech Republic.
Vanda studied electronics, optoelectronics and photonics at the Technical University
of Ostrava, Czech Republic. This was followed by a specialization in microstructured
optical fibres for a Ph.D. which he received in 2009.
Jan Vanda.

He began his career as quality manager for a private company, but soon joined an
international research team at IESL (Institute of Electronic Structures and Lasers) in
Greece where he worked as a researcher in microstuctured fibre sensors.
Vanda returned to the Czech Republic when he was offered a position at UNMZ
(the Czech Office for Standards, Metrology and Testing) in Prague. His professional
experience, both in his home country and abroad, and his excellent knowledge of
standards and standardization work, acquired over the years, were key factors in
his nomination as Secretary of the Czech NC. Vanda also represents UNMZ in ETSI
(European Telecommunications Standards Institute) and has been a permanent
delegate for CENELEC, the European Committee for Electrotechnical Standardization,
since January 2011.

Nominations
Officers of IEC Technical Committees
This month, e-tech announces
various nominations for IEC NCs
(National Committees).

IEC TC 28
Insulation co-ordination

SMB (Standardization Management
Board) has approved the nomination
of Karl-Heinz Weck to a fifth term as
Chairman of IEC TC 28: Insulation coordination. The new term runs from
1 August 2011 to 31 July 2014.

•
TC 28 is responsible for the
standardization of power systems with
nominal voltage above 1 000 V a.c.
(alternative current) and 1 500 V d.c.
(direct current). Standards prepared by
TC 28 cover:
•
•
•
•

Insulation

•

definitions used for insulation
standardization and co-ordination
basic principles
fields of application
specification of a series of standard
insulation levels (without regard to
any particular type of equipment)

•

a full statement of the tests to
be included in the specification of the
equipment to meet the insulation
levels to be used in relation to the
possibilities of overvoltage protective
devices
recommendations for the minimum
clearance distance in air between
live parts
an application guide for users of
electrical equipment, recommending
the insulation levels to be used in
relation to the possibilities of
overvoltage protective devices

For a.c. systems the trend foreseen is the
development of UHV (Ultra High Voltage)
transmission systems. In its future work,
TC 28 will need to address the demands
pertaining to this development for a.c. as
well as for d.c. systems.
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IEC TC 31
Equipment for explosive atmospheres

Explosive environment

SMB has approved the nomination of
Jim Munro to a fourth term as Chairman
of IEC TC 31: Equipment for explosive
atmospheres. The new term runs from
1 August 2011 to 31 July 2014.

manufacture, installation, maintenance
and repair. There are also standards
dedicated to installations such as those
on hazardous area classification and
inspection.

The standards prepared by TC 31 are
used in any industry where explosive
atmospheres of gas, vapour, mists and
dusts may be present. Typical industries
include oil and gas, chemical, plastics,
grain, pharmaceutical, shipping, mining
and coal industries.

Improved safety in environments where
explosive atmospheres may occur is
of primary concern, but there is also
need for uniform operational practices in
these areas to promote free trade of the
products used and to assist economic
development.

The standards produced cover the
life-cycle of equipment through design,

IEC TC 76
Optical radiation safety and laser equipment
SMB has approved the nomination of
Jerome E. Dennis to a fourth term as
Chairman of IEC TC 76: Optical
radiation safety and laser equipment. The
new term runs from 1 July 2011 to
30 June 2014.

Laser light.
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IEC TC 76 has been working in the
domain of laser, LED (light emitting
diode) and other optical radiation safety
of equipment and is recognized as the
leading body on laser standardization in
this area. It also provides guidance to

other IEC TCs preparing vertical standards
for products containing optical radiation
sources.
Areas where laser radiation sources have
played and will continue to play a major
role are surgical and medical therapeutic
and diagnostic equipment, including
cosmetic uses; materials processing in
industry; optical communications, general
and local networks; office machines;
measurement systems for use in a variety
of environments; laser light shows and
displays and full colour TV LED and laser
displays; and consumer equipment such
as CD/DVD players/recorders and home
improvement aids.

IEC FAMILY

40 years with the IEC
Central Office figure takes a well-earned retirement
On 30 June 2011, a central figure in
general administration, Denise Duret,
retired after a career of just over
40 years with the IEC.

remembers how the IEC gave her that
opportunity and how with excitement
and a little trepidation she mounted
the stairway to take her first flight
across Europe from Switzerland to
Belgium.
General services
Some 18 months on, Denise moved
over to General Services which
was an integral part of HR (human
resources). Since then, for four decades
she’s been in charge of telephones,
building work and repairs, travel
arrangements, cleaning, refreshments,
hotel reservations and the myriad of
other tasks on which any well-run office
depends.

Denise Duret celebrated 40 years of working
with the IEC

In charge of general administration
Members of the IEC family and visitors
to the IEC’s Central Office in Geneva
are likely to have come across a smiling
busy lady who, on 30 June 2011,
celebrated just over forty years of
working for the IEC.

From the Haute-Savoie
Denise will tell you that no, she’s not
French, but Haut-Savoyarde. The
Haute-Savoie department which is in
the Rhône-Alpes region of France, takes
its name from the Latin Sapaudia or

Sabaudia which means the land
covered in fir trees and haut, a direct
reference to its geographical position
in the Alps where its culminating point
is the Mont Blanc at 4 810,4 metres.
Famous for its skiing resorts, the
Haute-Savoie is home to Chamonix
where the first Winter Olympic
Games were held in 1924. It is an area
deeply anchored in tradition, well known
for its cheeses, the Reblochon and
Tomme de Savoie among others,
its wines and its Evian mineral
water.
On to her 3rd energetic life
Denise celebrated her birthday on
5 June. It wasn’t a working day so
perhaps gave her a glimpse of what
the future might hold in store. Now as
she reaches the end of the month
of June, the IEC wishes her a very
happy retirement and an energetic
and dynamic beginning to her
third life.

A paper-based enterprise
dependent on its typists
In the 70s, personal computers and
data processing had not yet been
invented. The IEC was still very much
a paper-based enterprise dependent
on its mechanical typewriters. On
15 February 1971, Denise Duret
entered this environment when she
joined the IEC as a member of the
typing pool.
First flight
That year the IEC General Meeting was
held in Brussels and Denise was asked
to attend. A shy young lady, she’d never
taken a plane before. Today, she still

After hours summer cocktails at the nearby
Vieux Bois.
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Chinese industry and automation
IEC Experts share knowledge at 10th annual forum
Following the IEC TC 65: Industrialprocess measurement control and
automation plenary meeting in
Seoul, South Korea, several of the
TC officers were invited by ITEI (the
Instrumentation Technology and
Economy Institute of the People’s
Republic of China) to attend the
organization’s 10th annual Forum
in Beijing, China. It provided
the opportunity for some of the
IEC’s international TC 65 experts to
talk about their projects and work
being undertaken at an international
level, to present key strategies and to
exchange ideas and information with
their Chinese counterparts.

Automation driving growth in China
China is the world’s largest producer of
manufactured goods of all types. As a
result, many companies, both Chinese
and foreign, have invested heavily in the
latest technology. Gone are the days
of simple man-assisted assembly lines.
China’s automation industry is growing at
tremendous speed. There is high demand
for increasingly sophisticated systems
in the manufacturing plants for ship and
automobile production, construction and
information systems, toys, chemicals, dairy
products, household and clothing.
There is no lack of scope for intelligent
mechanization, computerization and

TC 65 Plenary Meeting.
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robotics, making the work of IEC TC 65:
Industrial-process measurement control
and automation, all the more relevant. It is
this group that is responsible for producing
the international industrial automation
standards that control the continuous and
batch processes of electrical, pneumatic,
hydraulic, mechanical and other systems
of measurement and control, including
the various related functional safety and
security aspects of sensors, data flow and
networks.
IEC TC 65 – a who’s who of world
automation
On 9-20 May 2011 TC 65 and its SCs
(Subcommittees) held their annual
meetings in Seoul, South Korea, attended
by some 47 delegates from 14 NCs
(National Committees). The list of members
that make up the WGs (Working Groups)
of this important IEC committee reads
like a who’s who of modern industry. All
the key players from world automation
send their experts to participate in the
standardization process. They include
ABB, BASF, Emerson, Honeywell, Hitachi,
Kramer, Mitsubishi, Omron, Peppert-Fuchs,
Phoenix Contact, Process Data, Rockwell
Automation, Schneider Electric, Siemens,
Toshiba, Yokogawa.
Chinese honoured by attendance of
key experts
The opening speech pronounced by the
President of ITEI, Jinsong Ouyang at

the 10th ITEI forum, the Chinese event
dedicated to industrial automation, gave
a particular welcome to the IEC TC 65
members present. Jinsong explained how
the forum itself had come about through
the collaboration between ITEI and the
IEC TC 65, who started their work together
more a decade ago. “We are gathered
here today for the opening of the 10th
annual forum and it is our great honour that
Roland Heidel, Chairman IEC TC 65,
Christian Verney, Chairman SC 65E,
together with the Secretary of TC 65 and
SC 65C, Bernard Dumortier, and Secretary
of SC 65B, David Vasko, together with
many other international experts, are with
us today.
Addressing the assembly of over three
hundred experts from key manufacturers,
system integrators, research institutes,
as well as end-users, Jinsong gave an
explanation of where industrial automation
fits into the strategic plans of the People’s
Republic of China. “This event is of
particular importance to us since we are
in the first year of China’s twelfth fiveyear plan. One of the decisions the State
Council has taken in the present five-year
plan is to speed up the development and
rollout of several new strategic industries
in China. Standardized measurement and
control technology are vitally important
when it comes to putting into place and
using advanced intelligent equipment”, said
the President of ITEI. “The forum represents
an ideal opportunity for many more Chinese
experts to obtain information about the new
elements of IEC International Standards
and how to implement them.”
IEC TC 65 – a meeting place for
automation industry stakeholders
Jinsong reminded attendees of the
importance of the IEC TC in China. “TC 65
has become the meeting place for automation industry stakeholders because the
main actors are present: process control,
discrete manufacturing and batch control.”

TECHNICAL COMMITTEE
The forum, which with the help of an
interpreter was held entirely in Chinese,
was divided into four main topics:
•
•
•
•

Device and Integration in Enterprise
Systems
Industrial Control Networks
Measurement and Control Devices
Energy Efficiency in Industrial 		
Automation

Chinese contribute broadly to
IEC TC 65 work
The forum was organized by ITEI and SAC/
TC 124, the Chinese national technical
mirror committee of IEC TC 65. Dumortier,
who received the Lord Kelvin Award in
2010, gave the keynote speech when he
emphasized how SAC (the Standardization
Administration of China that holds the
Secretariat of the Chinese IEC NC)
participates in nearly all the working groups
of IEC TC 65 with 52 Chinese experts
sharing the 100 NC seats. It is SAC that
organized the plenary meeting of 2002
in Beijing and the 2007 advisory group
meeting in Xian.
TC 65 Chairman Heidel, who gave a
presentation of the IEC committee,
outlined the new structure in place for
industrial product safety standards. He
pointed out the work at present going on
in control equipment, industrial standalone
communication equipment and industrial
RFID, vision and bar-code equipment
and the 14 publications that are
expected to be completed within the
next two years.

Two publications worthy of mention are the
recent wireless in automation publication,
IEC 62591, Industrial communication
networks - Wireless communication
network and communication profiles WirelessHART™, released at the end of
April 2011. (see separate e-tech article),
and another major publication close
to finalization, IEC 62601, Industrial
communication networks - Fieldbus
specifications - WIA-PA communication
network and communication
profile.
Presently, work is also being carried
out in liaison with SC 17B: Low-voltage
switchgear and controlgear, of which
Joseph Briant – also present at the forum in
China – is the Secretary.
Referring to the IEC White Paper, Coping
with the energy challenge, the IEC’s role
from 2010 to 2030, another major theme
of his presentation centred on energy
efficiency in a digital factory, particularly
in view of the taxonomy, operation
and engineering aspects where each
automation asset contains at least
one application function and one or
more automation functions. The two
other IEC TC 65 officers present,
Verney and Vasko, gave technical
presentations.
New work in preparation for
automotive industry
Talking to e-tech, the Committee Secretary,
Dumortier, underlined the importance of
the new project work commenced by

IEC SC 65E/WG (Working Group) 9,
WG 9, AutomationML - Engineering
Data Exchange Format. This group of
experts is setting down new specifics
for an engineering data exchange format
for different engineering tools. One such
example is that of data exchange between
CAE (computer-aided engineering)-tools
and PLC (power line communication)programming tools.
CAE covers the broad scope of computer
software that is used in engineering
for CAD (computer-aided design),
CAA (computer-aided analysis), CIM
(computer-integrated manufacturing), CAM
(computer-aided manufacturing), MRP
(material requirements planning) and CAP
(computer-aided planning). CAE systems
are used to simulate, validate and optimize
a variety of products and manufacturing
tools with an aim to help support design
teams in decision making.
Return of automobile experts to
committee
This new project under the guidance of
its Chairman, Verney, and Björn Grimm
of Daimler, the Convenor, is particularly
important to TC 65 since CAE tools are
widely used in the automotive industry
to simulate and verify designs before
production, thus helping reduce product
development costs and time while
improving safety, comfort and durability of
the vehicles produced. It marks the return
of automobile experts to the committee
and the start of new work in this highly
promising sector.

About SAC/TC 124
As the mirror committee of
IEC TC 65, SAC/TC124 is dedicated
to promoting IEC International
Standards in China.

to 2010 figures, over 74 % of
IEC TC 65 standards have been
adopted as Chinese national
standards.

The secretariat of SAC/TC124 is held
by ITEI. To date, SAC/TC124 has
developed 198 national standards and
305 industrial standards and according

SAC/TC124 is actively involved
in developing many of the
IEC International Standards such as
those dealing with functional safety,

industrial communication networks,
product safety and so on.
There are 62 members of 26 individual
IEC TC 65 WGs (Working Groups)
and they regularly hold seminars and
forums, organize training events
and produce press releases promoting
IEC International Standards.
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WirelessHart
Measuring and controlling data at a distance
Data acquisition and monitoring
are important elements of industrial
processes and plant management
since they help improve operational
efficiency. The sensors, cameras
and other hardware that are used to
accomplish these tasks communicate
with each other through standardized
protocols, which increasingly enable
wireless transmission.

Foundation) with the participation
of major players from the process
automation and industrial wireless
industries. The aim was to enable the
wireless interoperability of intelligent

Small effects – big consequences
Unexpected equipment failures can
cost time and money and add risk
to otherwise safe operations if left
undetected. For example, a plugged filter
can cause damage to a critical pump.
Wireless monitoring will detect differences
in pressure, but also vibrations that may
indicate pump failure to allow preventive
action. This helps avoid accidents and
repair costs and contributes to more
reliable operations.
Protecting investment – satisfying
compliance
Modern plant and field management relies
extensively on automated monitoring,
measurements and controlling to
protect assets, oversee processes,
protect workers, increase productivity
and generally detect safety, health and
environmental compliance.
From fixed installations to wireless
Often, the hard-wiring of physical
devices such as temperature, vibration
and pressure sensors, cameras, radio
hardware, RFID (radio-frequency
identification) and more, is technically
challenging and costly. A wireless bridge
solution may be more appropriate. One
of the most important standards in
wireless process automation relies on the
HART (Highway Addressable Remote
Transducer) protocol that was developed
by HCF (HART Communication
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Industrial automation.

Wireless operation.

measurement and control devices
from different vendors. The protocol
was brought into the international
consensus process and published as
IEC 62591, Industrial communication

IN STORE
networks - Wireless communication
network and communication profiles WirelessHART™.
Interoperability and safety built-in
The International Standard provides
the protocol for high-level security,
encryption, verification, authentication
and key management. Devices from
different manufacturers are able to
communicate safely with each other
through gateways and the existing
plant communications network. Since
IEC 62591 consists of an extension to
the wired HART protocol, the millions of
installed wired devices easily integrate
with it and are able to communicate with
the new generation of wireless devices.
The built-in mesh design allows devices
to be easily added, moved or removed.
Interestingly, wireless devices that are
built based on the protocol may also be
able to unlock data that is stored in wired
devices, which previously were not able
to communicate their information.
Customized messaging – low power
consumption
The protocol specified in IEC 62591
supports multiple messaging modes,
including one-way publishing of process
and control values, spontaneous
notification by exception, ad-hoc
request/response and block transfer
of large data sets. It also supports

on-demand communication, which is
important for remote or difficult-to-access
devices that rely on battery power to
operate. Most other LAN or bus protocols
require continuous communications that
drain batteries quickly. Finally, redundant
routes based on latency, efficiency and
reliability ensure that messages reach
their destination without data loss.
Stimulating innovation and
technology roll-out
With the IEC 62591 protocol it has become
possible to automate measurements that
were previously out of physical or economic
reach. And, as is the case whenever an
industry standard becomes an International
Standard, it encourages multiple
manufacturers to develop new products
and solutions, stimulating innovation and
technology roll-out.

Industrial automation.

IEC 62591
Industrial communication
networks - Wireless communication
network and communication
profiles - WirelessHART™
supports the full range of
monitoring and control
applications in field and plant
automation for:

- Equipment and processes
- Regulatory compliance and energy
consumption
- People management, health,
safety, environment
- Asset management
- Predictive maintenance and
advanced diagnostics

Measurable differences
Coping with the need for increased energy
Concern about energy sources
and political awareness of the
need to ensure safety has
encouraged lobbying for an urgent
adoption of renewable sources of
energy with lower CO2 emission
levels. But while talks are
on-going, there are few concrete
commitments yet.

What do we do until renewable
sources of energy are in place?
The regulations that will allow the
necessary safety infrastructures to be
put into place are still to be established.
The question arises in the meantime as
to how to cope with the increasing need
for energy. If the option to use less energy
seems for many to be unrealistic, then
what of using energy more efficiently?

Tata Steel has made heavy energy efficiency
investments at its plant in Port Talbot, Wales.
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Azipod propulsion for ships. © ABB

European shipyard in Turku, Finland. © ABB

Not much can be said against that idea.
There are many options available and
others in preparation.
Big impact through higher motor
efficiency
Let’s take the example of industrial
motors. Industry accounts for
approximately 42 per cent of the world’s
consumption of electric energy. Two
thirds of this is used to power electric
motors. Increasing the efficiency levels
of those motors by a few percentage
points can have a significant impact on
the use of energy. It reduces not only the
manufacturing costs but also the CO2
emissions.
Efficiency classification by the IEC
The leading manufacturers of industrial
motors around the world have already
adopted the classification of energy
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efficiency that was put into place by the
IEC and was published as a globally
relevant International Standard.
IEC 60034-30 classifies motors into
three levels depending on how efficiently
they convert electricity into mechanical
energy: IE1 is the base standard for
efficiency, IE2 stands for high efficiency
and IE3 for premium efficiency. The
standard also mentions a future level
above IE3. IE4 will be classified as
super premium efficiency. Products in
this category are not yet commercially
available.
Stimulating technology improvements
The classification system has stimulated
competition among motor manufacturers
and generated massive technology
improvements, and while IEC International
Standards are voluntary, the EU
(European Union) has adopted the
IEC classification system and issued a
Commission Regulation (EC) 640/2009,
which came into effect on 16 June 2011.
As of that date, only motors that meet or
exceed IE2 energy efficiency levels are
allowed to be sold and installed in the EU.
In a second stage, from January 2015, all
motors will need to reach IE3 efficiency
levels (or IE2 combined with variable
speed drives). Generally referred to as
EU MEPS (Minimum Energy Performance
Standard), the requirement covers most
two, four and six pole motors in the
power range of 0,75 to 375 kW (kilowatt)
for alternating current (AC) power
supply frequencies of 50 and
60 Hz (Hertz).
Profitable for the environment and
investors
It is estimated [ZVEH] that this regulation
will impact some 30 million old industrial
motors in Europe alone. Gradually as
they are replaced, the resulting energy
savings each year will be in the vicinity
of 5,5 billion kilowatt hours of electricity
with an equivalent reduction of
3,4 million tons of CO2. Proof that
energy efficiency measures can be
profitable for the environment and for
the investor is the fact that investment
payback can be achieved within

one to three years (and in under one
year when combined with variable speed
controls).
Truly globally relevant
Even though EU MEPS covers only
European Union markets, other countries
including Australia, China, Brazil and
Canada have already implemented similar
energy efficiency schemes and participate
actively in the IEC. In the US the NEMA
(National Electrical Manufacturers
Association) motor energy efficiency
programme corresponds closely to the
IEC energy classifications. The NEMA
Premium, for example, is identical to IE3
and NEMA motors have to be tested in
accordance with the IEC testing protocol
contained in IEC 60034-2-1. Standards
are only one part of the equation.
Assessment of conformity to energy
efficiency standards is equally important
and is covered by the IEC Conformity
Assessment Systems and their
members.
Biggest source of energy
Industrial motors are just one area
where energy efficiency standards
can significantly lower energy use. For
example, the IEC’s behind-the-scene
work has enabled the roll-out of the
1 Watt stand-by-power regulations
worldwide and is crucial for putting into
place and connecting up new renewable
sources of power to gradually smarter
grids. Using power more efficiently is
probably the biggest source of energy
there is to be had. The saga therefore
continues.

ZVEH
Zentralverband der Deutschen
Elektro-und Informationstechnischen Handwerke (Central
Association of the German Electrical
and Information Technology
Industries).
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Manufacturing
Increasing production efficiency
For manufacturers looking to remain competitive, one element often neglected in
the past, but now taken most seriously in calculating the cost of a bill of materials
is that of the energy used to produce goods.
Since the industrial sector – which uses between roughly 30 % and 40 % of
world energy – is highly sensitive to changing economic conditions, so it follows
that cost reduction measures such as those enabled by IEC International
Standards to make more efficient use of energy can make a noticeable
difference.
The IEC produces International Standards relating to all forms of manufacturing.
These include the Smart Grid, energy generation and transmission, electric
motors, wiring, cabling, sensors and information technology, just to mention a
few. International Standards allow systems to work with each other, help improve
energy efficiency, and lessen CO2 emissions, while reducing costs, opening up
greater possibilities among markets and partners, and providing faster market
access.
Issue 07/2011 of e-tech looks at some of the ways in which International
Standards can help industry achieve their task of becoming more cost efficient
both financially and in terms of cost to the environment.

Smelting metals is an energy-intensive
procedure
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