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EDITORIAL

Warning, mitigating, rescuing
Technology – an asset for disaster prevention and relief
By Claire Marchand

Natural disasters strike at regular
intervals on our planet. As their number
seems to be increasing over the years,
numerous measures have been taken,
at the national, regional or international
level, to help prevent them or to mitigate
their impact.

Natural disasters on the increase
Every year has its lot of hurricanes
hitting coastal communities,
landslides, earthquakes and tsunamis
leaving huge areas totally devastated
or blizzards icing in towns and villages.
They are all headline news material.
Natural disasters can strike anywhere
in the world at any time. Many experts
point the finger at climate change
for the increased intensity of storms,
flooding and drought that affect
millions of people throughout the
world.
Preventive measures are taken on
both the domestic and international
levels, designed to provide permanent
protection from disasters. Not all
disasters, particularly natural ones,
can be prevented, but the risk of loss
of life and injury can be mitigated with
good evacuation plans, environmental
planning and design standards.

Technology to the rescue
Technological advances also play a
major role in the way we apprehend
disaster preparedness and relief.
Landslide, earthquake or tsunami
warning systems can help authorities
take necessary measures to evacuate
a specific area well in advance of
their occurrence. Drones can run
reconnaissance missions in disaster
areas and, among other things, spot
stranded people and make food and
medical supply drops to remote and
isolated areas. Open-source portable
telecom tower can help restore
telecommunications and rescuers
wearing exoskeletons can search
through and clear heavy rubble, often
saving many lives in the process.
In many cases, populations hit by
natural disaster also have to deal with
aggravating issues such as power
outages on a large scale. When the
electricity supply goes, it affects
healthcare, clean water, safe food,
sanitation, lights, to name but a few
of the consequences associated with
power cuts, and makes recovery even
harder.
The IEC, a valuable partner in
disaster risk prevention and
mitigation
IEC standardization and conformity
assessment work plays an important

Claire Marchand, Managing Editor e-tech

role in reducing risk and avoiding
major disasters by:
•

•

•

preparing International Standards
with built-in safety mechanisms.
Nearly 60 IEC Standards directly
support risk assessment and help
reduce or avoid risk of disasters
resulting from power failure.
facilitating recovery through reliable
alarm and emergency systems,
which are built to resist failure
during extreme conditions.
providing four IEC Conformity
Assessment Systems which enable
the verification and certification
that systems and products perform
as they should.

The IEC White Paper Microgrids for
disaster preparedness and recovery
considers what needs to be done
in anticipation of major electricity
outages as well as for post-disaster
recovery.
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When power fails
Microgrids limit the disruption caused by large-scale power outages
By Catherine Bischofberger

Power failure recovery is a key task
for governments, hospitals and private
businesses to get to grips with if they
want to reduce the disruption caused
by power outages resulting from natural
disasters. Smart and microgrids are one
of the solutions and the IEC is leading the
way with the appropriate Standards.

Extreme weather
The rate at which natural disasters
strike different areas of our planet
seems to be on the increase. Some of
the worst catastrophes have occurred
over the last 20 years. These include
the Boxing Day tsunami in 2004 which
affected a number of countries in
South East Asia, the Haiti earthquake
of 2010 and hurricane Sandy which hit
the North Eastern coast of the US in
2012. All three wreaked havoc, death
and destruction and hugely disrupted
the lives of millions of people. One
of the results of such widespread
disruption is large-scale and long-term
power outages. These affect individual
homes and businesses, of course,
but even more crucially, hospitals and
government bodies, hampering their
efforts to bring help to the people who
need it the most.
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Blacked-out Lower Manhattan in the aftermath of Hurricane Sandy
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The IEC White Paper Microgrids for
disaster preparedness and recovery
reports that the Japanese 2011
Fukushima disaster, for instance,
killed 15 000 people and destroyed
four nuclear reactors, resulting
in widespread blackouts which
affected at least four million homes.
The number and duration of power
outages in the US is driven primarily
by weather-related incidents. There
are only three main US power grids,
East, West and Texas, with a relatively
low number of underground cables,
making the country particularly
vulnerable on the power supply front.
Australia is in a similar situation.
Even though Europe fares better on
the whole, it is still not immune to
the increasing problem of extreme
weather. Parts of Europe are powered
by a synchronous grid, which supplies
more than 400 million customers in
24 countries. According to figures
published by the Council of European
Energy Regulators, Germany, which
has one of Europe’s most reliable
grids, had 12 minutes and 42 seconds
outage in 2015 due to disruptions
caused by extreme weather, slightly
up on the previous year.
One of the measures used to compare
different countries is the System
Average Interruption Duration Index
(SAIDI). According to this benchmark,
countries like Japan can have as little
as six minutes outage over one year
compared to more than 24 hours in
Brazil, for instance. The figure is even
higher in countries like Colombia or
Bangladesh.
Japan bets on microgrids
Japan is an interesting case because
it is regularly subjected to earthquakes
and extreme weather situations
but has one of the shortest outage
times in the world. Even before the
Fukushima disaster, the country
had already invested in microgrid

Massive power outages are often the result of natural disasters
(Photo: Tyler White/The San Antonio Express-News via AP)

technology which helped it better
deal with the huge challenges it faced
in the wake of the earthquake and
resulting tsunami.
In the aforementioned White Paper,
the IEC looks at how Japanese
infrastructure was affected and
reacted during the 2011 disaster,
focusing on data centres and medical
facilities. The paper gives examples
of how microgrid technology enabled
some of the afflicted areas to continue
to function. According to the IEC
document, the Sendai microgrid,
for instance, enabled the continued
supply of services immediately after
the earthquake, using energy from
solar cells and storage batteries.
Since the gas supply network in the
city of Sendai was intact, the gas
engine generators were soon able to
restart after power failure at the utility
grid and function as the main power
supply of the microgrid. This ensured
that patients in the hospital and in the
medical and welfare buildings of the
city survived.
Following the 2011 disaster, the
country sped up its investment in

microgrid and Smart Grid deployment.
Japan’s ministry of Energy initiated
a programme in 2014 to encourage
microgrid development in the
country. It makes funding available for
independent demonstration projects
such as electric vehicles for mobility
and storage, Renewable Energy
production and storage systems as
well as energy efficiency optimization.
China sets smart goals
According to the United Nations,
China is still the world’s most
populous country, with 1,38 billion
inhabitants although it is on the verge
of being caught up by India, where
numbers are rising fast. Chinese
energy needs are enormous and
the country is still the largest user
and importer of coal. China aims to
reduce its reliance on coal in an effort
to reduce air pollution and become a
more energy efficient economy. That
means increasing the proportion of
Renewable Energy and Smart Gridsupplied electricity. China is the
world’s largest power generator in the
world, as well as the largest electricity
user and its electricity generation is
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Hurricane Sandy wreaked havoc in its wake (Photo: Ken Cedeno/Corbis)

controlled by state-owned holding
companies, although there is limited
foreign investment too.
The country is seeking to improve
efficiency and facilitate investment in
the power grid. A Smart Grid World
Forum was held in China in 2011 and
the country announced at that point
that it would invest USD 250 billion in
electric power upgrade over the next
five years and another
USD 240 billion between 2016 and
2020, including USD 45 billion in
Smart Grid technologies. According to
press reports, the Chinese view Smart
Grid technology as the next industrial
revolution and 15 pilot programmes
have been initiated across the country.

8

The same press reports indicate that

The core IEC Standards relevant to

China sees standardization as key in

Smart Grid technology are

helping it address its domestic energy

IEC 61970, Energy management

challenges but also as enabling it to

system application program interface

take a critical step towards playing

(EMS-API), IEC 61850, Communication

a larger role in global technology

networks and systems for power utility

markets.

automation, IEC 61968, Application
integration at electric utilities -

IEC Standards pave the way

System interfaces for distribution
management, IEC 62351, Power

Standards are crucial in helping such

systems management and associated

new disaster-resilient technologies

information exchange - Data and

become widespread. The IEC is doing

communications security, IEC 62056,

pioneering work in the area of smart

Electricity metering data exchange -

electricity, by adopting a systems-

The DLMS/COSEM suite and

based approach, with Systems

IEC 61508, Functional safety of

Committee (SyC) Smart Cities and

electrical/electronic/programmable

SyC Smart Energy.

electronic safety-related systems.
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Dealing with known unknowns –
and knowns
Preparing for catastrophes and mitigating their impact
By Morand Fachot

Natural and industrial or accidental
disasters can take many forms and
have devastating human and material
consequences. Some may be forecast,
others not, and there may be a range
of significantly different outcomes.
Standardization activities by a number
of IEC technical committees (TCs) and
subcommittees (SCs) may help warn of
impending disasters as well as aid in
assessing and mitigating their human and
economic impact.

Natural, engineering or accidental
disasters, a matter of scale
Natural disasters can be considerably
deadlier and more destructive
than their engineering or industrial
equivalents. They may result from
weather-related causes (hurricanes,
cyclones, storms, floods, heatwaves,
blizzards, etc.), or movements at the
surface of the earth that may provoke
earthquakes, volcanic eruptions or
tsunamis.
The December 2004 Indian Ocean
earthquake, off the west coast
of Sumatra, provoked a series
of tsunamis that were directly
responsible for the deaths of an
estimated 230 000-280 000 people,

The DART system makes distant tsunami detection possible in deep water (Image: NOAA)
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with many more dying later of
infectious diseases. It also injured over
500 000 people and caused tens of
thousands to go missing.
The 2010 Haiti earthquake claimed
an estimated 220 000 lives, and the
1976 earthquake in Tangshan, China,
the deadliest of the 20th century, is
estimated to have killed at least
240 000 people, with some placing
the toll as high as 700 000.
Natural disasters are also capable
of causing extensive damage and
of destroying industrial and other
man-made structures, thus greatly
increasing the impact of the initial
event.

confectionery industry, or in an edifice

IEC TC 4: Hydraulic turbines, have

such as a grain silo, to name only a

been central to keeping hydroelectric

few places.

plants running over many decades in
peak condition and improving their

The April 1986 Chernobyl nuclear

capacity.

power plant disaster in northern
Ukraine was the result of flawed

Explosions in mines and other

reactor design combined with a

installations, where potentially

number of errors from operators

explosive gases, flammable liquids

carrying out a test at the plant without

and dusts may come into contact with

taking adequate safety precautions.

sources of heat or naked flames, can

Some 40 staff and emergency

cause large numbers of casualties.

workers died within a few months from

IEC TC 31: Equipment for explosive

radiation-related illnesses, and some

atmospheres, develops and maintains

7 000 cases of thyroid cancer in

International Standards “relating to

people under 18 at the time of the

equipment for use where there is a

accident were reported. Thousands

hazard due to the possible presence

more instances of cancer from

of explosive atmospheres of gases,

radiation exposure are likely to be

vapours, mists or combustible dusts”.

In March 2011, an earthquake

recorded in the future, according to

provoked a tsunami that disabled the

the World Health Organization (WHO).

Natural disasters: known unknowns

power supply and cooling systems,

Direct and indirect costs to Ukraine

resulting in a partial meltdown of

and Belarus are estimated at several

All of us are aware of the possible
occurrence of certain natural

some units of the plant. No radiation

hundreds of billions of dollars over

casualties occurred at the time,

decades.

Fukushima Daiichi nuclear power plant

but the government ordered the
evacuation of over 100 000 people

IEC TC 45: Nuclear instrumentation,

living within a 20-30 km radius of the

and its SCs develop International

plant.

Standards for a wide range of
instrumentation used in the nuclear

In central China in August 1975, heavy

industry, including control and

rainfall following the Nina typhoon

electrical systems, and of the radiation

caused the collapse of the Banqiao

protection instrumentation that is

dam. The resulting massive wave

useful for controlling radiation levels

destroyed 60 more dams in its path

in nuclear power installations, in

and killed 25 000 humans, with up to

case of accident, and to prevent the

230 000 dying later of diseases and

smuggling of radioactive material.

famine.
The August 2009 catastrophic
Human and technical factors

failure at the Sayano-Shushenskaya
dam, in Siberia, which killed some

Engineering and industrial disasters

75 people, was the consequence

are often caused by human errors,

of poor maintenance and obsolete

poor maintenance and the operation

equipment being pushed beyond

of machines and equipment beyond

its operating limits, according to the

their specifications. Other factors may

official accident report. This disaster

play their part, such as explosions

could have been avoided if the

resulting from certain gases, dusts or

plant operators had carried out the

vapours coming into contact with a

necessary maintenance, repair and

source of heat or a flame in mines, in

operations/overhaul (MRO) work.

chemical plants, in paint shops, in the

MRO Standards developed by
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disasters, such as earthquakes,
or volcanic eruptions. Yet, unlike
adverse weather conditions that can
sometimes be forecast in advance,
these cannot yet be predicted early
enough and their intensity cannot be
properly assessed to protect people
and assets fully from their impact.
Sometimes it is feasible to provide
sufficiently early warnings to
populations at risk of possible
earthquakes and volcanic eruptions.
This is possible thanks in part to the
work of a number of IEC TCs and SCs.
Earthquakes may afford advance
warnings of approaching tremors,
which can be detected using various
electronic means, including:
• laser equipment emitting beams
that can detect tectonic plates
movements. International
Standards for equipment (including
systems) incorporating lasers
are developed by IEC TC 76:

•

•

Optical radiation safety and laser
equipment
seismometers which pick up,
measure and record vibrations
in the Earth’s crust through
electronic sensors, including
accelerometers, amplifiers and
even lasers and interferometers
in more modern optically-based
devices. International Standards
for a variety of sensors used in
seismometers (and other devices)
are prepared by
IEC SC 47E: Discrete
semiconductor devices.
International Standards for
interferometers used for the
calibration of optical frequency
measurement instruments, are
prepared by IEC TC 86: Fibre
optics
gas detectors which pick up
increased levels of radon gas
emissions escaping from cracks
in the Earth’s crust. International

Standards for gas detectors
are developed by
IEC TC 31: Equipment for
explosive atmospheres
An earthquake early warning (EEW)
system for the west coast of the
United States and called ShakeAlert
is being developed and tested by the
US Geological Survey (USGS), with
a coalition of State and university
partners. It could provide “critical
seconds of warning time when
an earthquake has started and
potentially dangerous shaking is
imminent”. However, the current US
administration plans to cut
USD 10 million of federal funding for
the system, which would signal its
demise.
Volcanic eruptions are easier to
predict, owing to the emergence of
warning signs such as large numbers
of small earth tremors, caused by

ShakeAlert, an earthquake early warning system for the West Coast of the US, is currently being developed and tested (Image: ShakeAlert)
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magma rising through cracks, which
can be detected by seismometers.
Other warning signs include higher
concentrations of certain gases, such
as sulphur dioxide, measurable by gas
detectors, and higher temperatures
around the volcano, which can be
detected by infrared thermography
cameras. Despite frequent warnings
from volcanologists of impending
eruptions, authorities often fail to take
appropriate measures in a timely way,
as was the case in the 1985 eruption
of the Nevado del Ruiz volcano in
Colombia, which killed 23 000 people.
Known knowns
In some instances, there may be
advance warning of imminent
natural disasters, such as typhoons
or tsunamis. It can provide the

precious time required to prevent
the occurrence of the most serious
consequences or to mitigate their
impact.

(up to 6 000 m), making it possible “to
quickly confirm potentially destructive
tsunamis or, more commonly,
eliminate unnecessary evacuations”.

Early warning weather stations can
alert populations and the authorities
by reporting potentially severe
conditions in regions where typhoons,
storms and hurricanes are frequent.

NOAA started deploying its Deepocean Assessment and Reporting of
Tsunamis (DART®) system in 2004. It
reported in 2011 that “tsunami impacts
have been predicted [between 2004
and 2011] for 33 tsunamis detected
in the deep-ocean with about 80%
accuracy when observations and
predictions at tide gauges are
compared”.

In recent years, tsunami warning
systems (TWSs) have played an
important role in detecting tsunamis
in advance and issuing warnings
to prevent loss of life and damage.
The US National Tsunami Hazard
Mitigation Program, led by the
National Oceanic and Atmospheric
Administration (NOAA), has
demonstrated that distant tsunami
detection is possible in deep water

The DART® Easy to Deploy (ETD)
system, which is flexible and costeffective, consists of two elements. A
unit anchored to the bottom of the sea
is fitted with pressure sensors capable
of detecting earth tremors, acoustic
transducers and batteries. This unit
transmits data to a surface buoy
equipped with acoustic transducers
to receive that data. The buoy also
has electronic systems, batteries and
antennas to further uplink the data to
satellites. International Standards for
underwater acoustics transducers are
developed by IEC TC 87: Ultrasonics.
The second component of the system
is a communications infrastructure
needed to issue timely alarms to
permit evacuation of the coastal areas.
This system only works when local
alert networks are effective in
communicating tsunami warnings.
Standardization work from a number
of IEC TCs and SCs can prevent
the occurrence of many industrial
and accidental catastrophes. The
problem is more complex for natural
catastrophes, but IEC International
Standards may help to provide early
warnings of impending disasters and
mitigate their impact, up to a point.

Example of earthquake early warning issued by ShakeAlert (Image: ShakeAlert via Wikipedia)
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Robots to the rescue
Unmanned independent and remote-controlled systems play central role in rescue missions
By Peter Feuilherade

Rapid advances in technology are
revolutionizing the roles of aerial,
terrestrial and maritime robotic systems
in disaster relief, search and rescue
(SAR) and salvage operations. Robots
and drones can be deployed quickly in
areas deemed too unsafe for humans
and are used to guide rescuers, collect
data, deliver essential supplies or provide
communication services.

Well-established use
The first reported use of SAR robots
was to explore the wreckage beneath
the collapsed twin towers of the World
Trade Center in New York after the
September 2001 terrorist attacks.
Drones and robots have been used to
survey damage after disasters such as
the Fukushima Daiichi nuclear power
plant accident in Japan in 2011 and
the earthquakes in Haiti (2010) and
Nepal (2015). Up to now, more than
50 deployments of disaster robots
have been documented throughout
the world, according to the Texasbased Center for Robot‑Assisted
Search & Rescue (CRASAR).

Emily – short for Emergency Integrated Lifesaving Lanyard – is a remote-controlled rescue boat
used by lifeguards to save people's life at sea (Photo: Hydrolanix - EMILY robot)

Robin Murphy, head of CRASAR and
author of the book Disaster Robotics,
says “the impact of earthquakes,
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Endeavor Robotics 510 Packbots are deployed in emergency situations when direct human intervention is dangerous or impossible, such as after industrial
or nuclear accidents. These robots were used at the Fukushima nuclear power plant (Photo: Endeavor Robotics)

hurricanes, flooding […] is increasing,
so the need for robots for all phases
of a disaster, from prevention to
response and recovery, will increase
as well”.
Eyes in the sky
Drones, also known as unmanned
aerial vehicles (UAVs), can be

14

used to detect and enter damaged
buildings, assisting rescue robots
and responders on the ground by
speeding up the search for survivors
through prioritizing which areas to
search first. The more quickly SAR
teams respond, the higher the survival
rate is likely to be. Rescue drones
create real-time maps by taking aerial
surveys and send back photos, videos

and sensor data to support damage
assessments.
Drones used for SAR and disaster
relief are most commonly powered
by rechargeable batteries and are
operated autonomously through
onboard computers or by remote
control. Their equipment typically
comprises radar and laser scanners,

TECHNOLOGY FOCUS

or sounds and chemical sensors
signal the presence of gases.
Standards put safety first
Much of the technology used in
drones comes from commodity
electronics developed for consumer
essentials like mobile phones. Drones
also require global positioning
satellite (GPS) units, wireless
transmitters, signal processors and
microelectromechanical systems
(MEMS). The flight controller also
collects data from barometric pressure
and airspeed sensors.
IEC International Standards
produced by a range of IEC Technical
Committees (TCs) and Subcommittees
(SCs) cover the components of drones
such as batteries, MEMS and other
sensors, with an emphasis on safety
and interoperability.
IEC TC 47: Semiconductor
devices, and its SC 47F: Micro
electromechanical systems, are
responsible for compiling a wide
range of International Standards for
the semiconductor devices used in
sensors and the MEMS essential to
the safe operation of drone flights.
These include accelerometers,
altimeters, magnetometers
(compasses), gyroscopes and
pressure sensors. IEC TC 56:
Dependability, covers the reliability
of electronic components and
equipment.

multiple sensors and video and

detect signals given off by mobile

optical cameras as well as infrared

phones and plot a map that outlines

cameras that are used to identify

the locations of victims.

heat signatures of human bodies and
other objects. This helps rescuers to

New technologies in use or

locate survivors at night and in large,

development for rescue drones and

open environments and to identify hot

robots include ways of increasing

spots from fires. Listening devices

survivor detection. Sensors scan

can pick up hard-to-hear audio, while

areas for heartbeats and breathing,

Wi-Fi antennas and other attachments

multisensor probes respond to odours

IEC TC 2: Rotating machinery,
prepares International Standards
covering specifications for rotating
electrical machines, while IEC TC 91:
Electronics assembly technology,
is responsible for standards on
electronic assembly technologies
including components.
IEC SC 21A: Secondary cells and
batteries containing alkaline or other
non-acid electrolytes, compiles
International Standards for batteries
used in mobile applications, as well
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as for large-capacity lithium cells and
batteries.
Ideal for isolated and remote hardto-access areas
Using drones is useful not only when
natural disasters make access by air,
land, sea or road difficult, but also in
isolated regions that lack accessible
infrastructure. Recently, drones have
started delivering medical supplies
in areas where finding emergency
healthcare is extremely difficult. In
2014, Médecins Sans Frontières
piloted the use of drones to deliver
vaccines and medicine in Papua New
Guinea. In 2016, the US robotics
company Zipline launched a drone
delivery service, in partnership
with the government of Rwanda, to
supply blood and medical supplies
throughout the mountainous East
African country. Zipline says its
battery-powered drones can fly
120 km on a single charge to deliver
medicine speedily, without the need
for refrigeration or insulation.

disaster relief robots. Teams from both
countries collaborated in recovery
efforts after an earthquake and
tsunami hit Japan in March 2011,
causing a meltdown at the Fukushima
nuclear power plant. While a
Japanese team operated an
eight-meter long snake-like robot fitted
with a camera, the US contribution
included two remote-controlled
robots. The first was a lightweight
22 kg model previously used for bomb
disposal and other military tasks
before being reconfigured for disaster
relief operations. The larger US model,
capable of lifting up to 90 kg, was
adapted from a device originally used
for firefighting and clearing rubble.
In 2017, Japanese researchers
unveiled a prototype drone-robot

combination for use in disaster
relief work. It consisted of a visionguided robot equipped with sensitive
measuring systems, including force
sensors, and a drone tethered to
the robot. Four fish‑eye cameras
mounted on the drone capture video
of overhead views, allowing the robot’s
operator to assess damage in the
surrounding area.
Another Japanese rescue robot
unveiled in 2017 is a multi-limbed
robot that is 1,7 m tall, with four arms
capable of independent operation
and four caterpillar treads for mobility.
Called The Octopus, it is capable of
lifting 200 kg with each arm, crossing
uneven terrain and lifting itself over
obstacles with two arms while the
other two clear debris.

A project by a company in the
Netherlands to help refugees who get
into difficulty in the Mediterranean
Sea offers another example of drones
being used for humanitarian purposes.
Its search and rescue (SAR) drone is
intended to fly over long distances,
detect boats and drop life jackets,
life buoys, food and medicine if
necessary.
Currently only about a quarter of the
world’s countries regulate the use of
drones. Their deployment in disaster
relief operations poses challenges
involving regulatory issues, particularly
when decisions are made on an
ad hoc basis by local and national
authorities. Humanitarian relief
agencies also warn of the risks of relief
drones being mistaken for military
aircraft.
Two arms good, four arms better
Japan and the US lead the world
in the development of rescue and
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Octopus, developed by Japan's Waseda University a robot designed to clear rubble in disaster
areas including nuclear facilities (Photo: Waseda University)
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In the US, researchers are exploring
ways in which a small and light
collapsible, origami‑inspired robot, first
produced by the National Aeronautics
and Space Administration (NASA),
could be adapted for use as a rescue
robot. The device, known as PUFFER
(Pop‑Up Flat Folding Explorer Robot)
is designed to pack nearly flat for
transport, and then re‑expand on site
to explore tight nooks and crannies
which are inaccessible to larger
robots.
Over and underwater too
Given that 80% of the world’s
population lives near water, maritime
robotic vehicles can also play an
important role in disaster relief
by inspecting critical underwater

infrastructure, mapping damage and
identifying sources of pollution to
harbours and fishing areas. Maritime
robots helped to reopen ports and
shipping channels in both Japan and
Haiti after major earthquakes in 2011
and 2010 respectively.

robots. In addition to IEC TC 47:
Semiconductor devices and
IEC SC 47F: Microelectromechanical
systems, mentioned above, other
IEC TCs involved in standardization
work for specific areas affecting
rescue and disaster relief robots
include IEC TC 44: Safety of

In the Mediterranean, a
battery‑powered robotic device first
developed for use by lifeguards to
rescue swimmers has been adapted
to help rescue refugees crossing
the Aegean Sea from Turkey. This
maritime robot has a maximum
cruising speed of 35 km/h and can
function as a flotation device for
4 people.
Easy to find components and
technology
Rescue robots use components
and technology found in most other
robots used for commercial purposes.
Actuators and other electric motors,
accelerometers, gyroscopes and
dozens of sensors and cameras
providing 360° views enable these
robots to maintain balance while
moving over uneven ground covered
with rubble or debris, and to get a
sense of the environment around
them.
A robot operating in a hazardous
environment needs independent
power and sensors for specific
environments. It may be cut off
from its human operator when
communication signals are patchy.
When remote operation guided by
sensor data becomes impossible, a
rescue robot needs the ability to make
decisions on its own, using machine
learning or other artificial intelligence
(AI) algorithms.

machinery – Electrotechnical aspects;
IEC TC 2: Rotating machinery;
IEC TC 17: Switchgear and
controlgear; and IEC TC 22: Power
electronic systems and equipment.
Where humans fear to tread
The number of disasters recorded
globally has doubled since the 1980s,
with damage and losses
estimated at an average of
USD 100 billion a year since the start
of the new millennium, according to
the Overseas Development Institute
(ODI), a UK think tank. This trend is
likely to lead to increased demand for
unmanned robotic devices that can
assist disaster relief operations on
land, in the air and at sea.
Robots of all kinds play a growing role
in supporting SAR teams. Increasing
autonomy will create more capable
ground robots, while a combination
of rapid technological advances and
regulation should see the market for
disaster relief drones soar over the
next five years.
MarketsandMarkets, a research
company, estimated in October
2016 that the total global market
for drones, comprising commercial
and military sales, would grow at
a compound annual growth rate
(CAGR) of nearly 20% between 2016
and 2022 to exceed USD 21 billion.
Drones designed for humanitarian

Several IEC TCs and SCs cooperate
on the development of International
Standards for the broad range of
electrotechnical systems, equipment
and applications used in rescue

and disaster relief operations will
account for 10% of the future drone
market, according to the US‑based
Association of Unmanned Vehicle
Systems International (AUVSI).
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Virtual training for real situations
Innovative technology helps save lives
By Antoinette Price

Virtual reality (VR) is being used across
many industries to improve business
and enhance workplace safety. The
industries include aerospace, advertising,
automotive, construction, energy,
defence, medical, mining and tourism.
Increasingly, emergency services
are using VR programmes to improve
the disaster response and recovery
performance of staff.

The tech behind VR
Behind the VR scenes, software
drives components such as displays,
sensors, images, maps and tracking
technology, which link to the hardware
(headsets or helmets). A number of
IEC technical committees (TCs) and
their subcommittees (SCs) produce
International Standards and have

VR used for earthquake damage assessment (Photo: Irevolutions.org)

18

testing systems which help ensure
the reliability, safety, efficiency,
interoperability and quality of the
components within this technology.
ISO/IEC JTC 1, the Joint Technical
Committee of IEC and the International
Organization for Standardization (ISO),
covers standardization for information
technology. ISO/IEC JTC 1/SC 24

TECHNOLOGY FOCUS

VR training for a biological agent attack (Photo: Randy Montoya)

works on interfaces for information
technology-based applications
relating to computer graphics and
virtual reality, image processing,
environmental data representation,
support for mixed and augmented
reality, and interaction with, and visual
presentation of, information.
Sensors and microelectromechanical
systems are vital to VR technology.
The work of IEC TC 47 and
IEC SC 47F ensure they work reliably
and efficiently. IEC TC 100 produces
Standards which contribute to the
quality and performance of audio,
video and multimedia systems and
equipment and their interoperability
with other systems and equipment.

Living a disaster before it really
happens
When disaster strikes, whether in the
form of an earthquake or a production
plant going up in flames, the actions
and decisions of first responders can
affect directly the number of lives
saved. But how well can anyone
prepare for a situation without actually
experiencing it?
The answer is quite well, thanks
to state-of-the-art VR training
programmes, which immerse users
into a seemingly real disaster scenario.
Background noise, visual and
auditory cues create unique settings

and incidents which require users
to respond to the specific situation.
This hands-on approach is far more
effective than learning check lists for a
number of possible disasters.
Practice makes perfect
Skills and knowledge are not the
only things required when it comes
to responding to disasters. How you
feel at that moment could affect your
decision-making process. The more
familiar you are with a scenario, the
more likely it is that you will be able to
perform effectively. VR programmes
could replace real-life drills. Some are
like games, allowing people to use
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VR simulation prepares people for natural disaster (Photo: Daniel Van Boom/CNET)

them multiple times until they feel
confident about responding to each
situation.

•

Benefits of hands-on training
There are many advantages to using
VR training:
•

Safe – trainees can practise reallife skills in a safe environment

•

Efficient – individuals and large
groups can train alone or together

•

Comprehensive – predesigned
modules cover all types of
situations

•

Cost effective – VR training
doesn’t require special
environments to be built or people
to be transported, can be used
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•

multiple times and may be offered
for free to emergency services
Tailored – response agencies
will be able to tailor open
source platforms to suit their
requirements, infrastructure and
available resources
Scalable – agencies can train
alone or together for a coordinated
response with other emergency
services

Containing disease outbreaks
Between 2013 and 2016, several
West African countries experienced
the most widespread outbreak of
Ebola virus to date. The Integrated
Management of Adolescent and
Adult Illness (IMAI) Alliance, a charity

working with the World Health
Organization decided to use VR to
update its training. The Ebola Training
Project VR medical training simulation
is a serious game based on a
3D model of the space and structures
of an actual Ebola hospital. With the
addition of sound effects and unique
aspects of the working environment,
users have the impression they are
in a treatment unit in the field. They
experience giving medical care to
patients through fogged over glasses –
one of the real life effects of sweating
in required full-body protective
clothing. Trainees also wear this
clothing to get a better understanding
of the limitations on movement it
provides.
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USD 3,3 billion by 2025. This growth
comes partly due to increased funding
and broadened use, which could
include public works, construction,
agriculture, and forestry.
Improving first responder
performance and safety
Nature can leave a path of destruction
in the wake of floods, hurricanes
and landslides. Equally, man-made
disasters, such as explosions or the
collapse of substandard buildings,
require the removal of tangled, heavy
rubble in order to reach survivors or
recover the deceased.
Following the 2011 earthquake and
tsunami which led to the Fukushima
nuclear power plant disaster, a
Japanese R&D company for medical,
rehabilitation and disaster rescue
support has developed a hybrid
assistive limb (HAL) for disaster
recovery, an exoskeleton suit designed
to aid users working under harsh
conditions.

Putting out fires
In recent years, fire protection and fire
safety engineering have drastically
reduced the number of fire-related
injuries and fatalities. This means
that fire officers have less operational
and hands-on experience. In many
countries, fire, rescue and emergency
services have been using VR training
programmes, which factor in the many
and changing variables of real disaster
situations.
Making light of heavy lifting
The exoskeleton, or mechanical
outfit, is a wearable mobile machine
that is powered by a system of
electric motors, pneumatics, levers,

hydraulics, batteries or a number of
technologies that allow limb movement
with greater strength and endurance.
Though mainly tested in military and
medical rehabilitation contexts, this
technology is starting to be used by
delivery services, which often require
heavy items to be lifted and moved.
Exoskeleton wearers work faster,
achieve more thanks to their increased
strength, and are themselves
protected from injuries that might
otherwise occur when lifting heavy
weights.
A report published by Grand View
Research says that the exoskeleton
market is expected to reach

In addition to significantly enhancing
the wearer’s strength, this particular
model claims to reduce radiation
exposure by 50%, and includes a
cooling system to prevent heatstroke.
Equipped with sensors, it monitors
heart rates and vital signs in realtime, while most of the suit’s weight is
carried by the skeleton’s mechanical
legs.
Exoskeletons use onboard, real-time
computer systems to enhance user
safety by detecting unsafe motions
which could harm users if limb
movement were not limited.
IEC standardization work also
contributes to the safety and
reliability of a number of exoskeleton
components. It includes IEC TC 2
for rotating machinery, IEC TC 21 for
batteries and IEC TC 91 for electronics
assembly technology.
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Plug and play for refugees
Low-cost technologies are helping refugee camps get some basic comforts
By Catherine Bischofberger

Access to clean and affordable energy
for all is a sustainable development goal
for the United Nations and the IEC is
contributing to the effort with a number of
its International Standards. While access
to electricity remains an issue for many
of the world’s poorest, refugee camps are
finding that cheap solar energy is a way of
overcoming the odds.

systems because they use much
smaller compact and lightweight solar
panels to generate a small amount
of electricity to power low energyrequirement objects such as lamps or
mobile phones. SPS are plug and play
and generally cost under USD 200.

The development of SPS goes hand
in hand with the increasing use of
light emitting diode (LED) technology:
LEDs can provide bright electric light
with very little electric power and are
much more efficient than conventional
incandescent lamps. Rechargeable

One of the horrendous consequences
of natural disasters is that people can
lose their homes and virtually all their
belongings in one fell swoop. Many
are then forced to live in emergency
shelter situations or join the ranks of
people who have fled war zones or
famine situations to dwell in refugee
camps. According to the Office of the
United Nations High Commissioner for
Refugees (UNHCR), there are
2,6 million refugees in the world who
have lived in camps for over five years.
While the distress of their predicament
cannot be understated, several lowcost technologies are helping them
find some level of comfort and solace.
Here comes the sun
Solar energy is the thread linking them
together. Solar Pico Systems (SPS) are
cheaper than traditional photovoltaic

22

IKEA has teamed up with UNHCR to provide a shelter equipped with a solar panel roof (Photo: Better Shelter)
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batteries are also part of the mix.
Lithium-ion batteries may still be a little
expensive, but they have a high-energy
density allowing for additional charge/
discharge cycles. They are also small
and provide comparatively great energy
efficiency.
There are two types of SPS available:
Pico solar lanterns which provide light
but can also provide energy to charge
a mobile phone or operate a radio and
Pico PV Home Systems which can
provide energy for several lights, mobile
phones and radios. The advantage of
Home Systems is that they are scalable
and can meet growing electrical
demands.
Ikea flat-pack
SPS technology is already improving
the lives of refugees as it replaces
dangerous, expensive and toxic
kerosene lights in camps around the

world. Examples abound, starting
with the work accomplished by the
Global Bright Light Foundation, a
non-profit outfit which aims to bring
safe, healthy and cost-effective
solar power to people living without
access to electricity. The foundation
helped refugees in the Kiziba camp
adjacent to Lake Kivu in Rwanda get
access to light by supplying them with
solar lanterns. As a result, women
and children in the camp felt safer,
especially when they had to use the
camp latrines at night time.

light or mobile phone charging via a
USB port. The shelter, which is made
of insulated polypropylene panels,
costs USD 1 250. While this is more
expensive than a tent, it provides a
secure, weather resistant shelter which
will last at least three years. Médecins
Sans Frontières employed the shelters
as clinics following the deadly 2015
earthquake in Nepal. Many are used in
Irak and in Djibouti for refugees fleeing
Yemen.

Similarly, IKEA has teamed up with
the UNHCR through its not-for-profit
foundation to provide a flat-pack selfassembly refugee shelter equipped
with a solar panel roof. The pack fits
into two boxes and can be assembled
by four people in four hours following
the Swedish company’s familiar
picture-based instructions. The solar
roof provides four hours of electric

Plans are afoot for using solar energy
on a wider scale. The UNHCR, together
with the Jordanian government, has
opted to develop a power grid and
solar power plant for the Asraq refugee

Big (solar!) farm

camp which is situated in the Jordanian
desert. The camp is home to
50 000 Syrian refugees and while solar
lanterns are used, most of the power is
generated by diesel generators.
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Safe lighting is one way to improve housing for refugees (Photo: Christopher Herwig)

The decision was taken partly
because it fitted in with the Jordanian
Government’s target of increasing
the contribution made by renewable
energy to its electrical needs. But
according to the UNHCR, it will
also reduce the cost of electricity
in the camp as well as making it
more widely available and cleaner
for the environment. The plant will
fully meet the electricity needs of the
camp and any surplus will be sold to
neighbouring communities.
Asraq is the first refugee camp to
be powered by a solar plant but the
UNHCR views it as an example for
other camps to follow.
Crucial and renewable
The IEC has published a wide number
of International Standards in the
field of renewable energies and has
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focused its considerable expertise on
solar energy. Some of this work comes
under the remit of IEC Technical
Committee (TC) 82: Solar photovoltaic
energy systems which includes SPS.
Larger installations are within the
scope of IEC TC 117: Solar thermal
electric plants. The TC prepares
International Standards for systems of
solar thermal electric (STE) plants for
the conversion of solar thermal energy
into electrical energy and for all the
elements (including all sub-systems
and components) in the entire STE
energy system. Another Committee
involved in the lighting field is
IEC TC 34: Lamps and related
equipment for general, professional
and emergency lighting. On the
battery front, IEC TC 21: Secondary
cells and batteries works on
Standards related to renewable
energy, for instance the
IEC 61427 series.

Quality control is also ensured thanks
to the essential work carried out by
the IEC in the area of conformity
assessment. Global testing and
certification systems offered by the
IEC System of Conformity Assessment
Schemes for Electrotechnical
Equipment and Components (IECEE)
guarantee that equipment like SPS
and solar plants meets the required
quality, performance and efficiency
benchmarks, as defined by
IEC International Standards. IECQ,
the IEC Quality Assessment System
for Electronic Components, has put
in place the IECQ Scheme for LED
Lighting that can be applied to certify
manufacturers and suppliers of
electronic components, modules and
assemblies used in the production
of LED packages, engines, lamps,
luminaires and associated LED
ballasts/drivers.

INDUSTRY SPOTLIGHT

Texting cows and talking fields
The Internet of agriculture is flourishing
By Antoinette Price

Imagine getting a text from a cow which is

Why standardization is vital

about to calve or from a field to say it needs
watering, while drones, smart machinery

The IoT integrates virtual complex

and mini ‘agribots’ tend to your crops. This

information technologies, such

scenario may not be too far away. Discover

as communication, networking,

more about robotics in agriculture in the

identification and security, with

e-tech article, Farming (r)evolution.

billions of “sensorized” and connected
devices and systems. These then
gather and share relevant data, often

Revolutionizing an industry
Farmers need to meet growing world
food demands while grappling with the
added challenges of limited provision
of new arable land, climate change,
rising energy prices and decreased
availability of rural labour.
Fortunately, the Internet of Things (IoT)
has already reached the countryside
and opened up new ways of cultivating
soil and rearing livestock. Opensource platforms are evolving rapidly,
allowing farmers to collect, share,
analyze and use data.
Smart farming technology is
increasing productivity while saving
time and money. It looks likely to
boom, according to a report by
Business Insider, which says that
75 million IoT devices will be shipped
for agricultural uses in 2020, at a
compound annual growth rate (CAGR)
of 20%. The smart agriculture market
is expected to reach USD 18,45 billion
in 2022, at a CAGR of 13,8%.

in real-time. Some examples include:
agricultural machinery, building
alarm systems, connected cars, dog
bracelets, household appliances,
insulin pumps, smart pill boxes and
intelligent clothing. In order for the IoT
to function smoothly, its components
must be interoperable.
Several IEC technical committees
(TCs) and their subcommittees

(SCs) contribute towards achieving
this. ISO/IEC JTC 1, the Joint
Technical Committee (JTC) of IEC
and the International Organization
for Standardization (ISO), covers
information technology.
ISO/IEC JTC 1/SC 41: IoT and related
technologies, serves as the focus
for the JTC 1 IoT standardization
programme, including sensor
networks and wearables technologies.
Standardization is fundamental in
defining a common language and
reference architecture that works
for the diverse technologies and
stakeholders involved.
Subcommittee 41 is currently
developing International Standards
for these and for a framework of
interoperability.

Agribots are used during harvesting and for weed control (Photo: agribot ifr.org)
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Precision farming from your phone
A growing number of smart farming
applications bring together sensors,
connected devices and farming
facilities. Farmers are able to monitor
and react to soil and crop health,
machinery in use, animal behaviour
and energy consumption levels, all
in real time. Without sensors, none
of this would be possible. IEC TC 47:

Semiconductor devices, and its SCs,
develop International Standards for
sensors and microelectromechanical
systems (MEMS) used in connected
devices.

the farm from a smartphone, anytime,
anywhere. Advantages to them
include:
•

Connecting with nature
This 24 hour precision monitoring
means farmers get more out of their
resources and can operate much of

•

•

•

Reduction in human error.
Geographical coordinates of
navigation and positioning
systems record a field’s position,
so that vehicles can be located
and navigated to within a couple
of centimetres of accuracy and
plough perfect lines. Automated
steering systems use GPS to
show drivers which path to follow
and also provide diverse steering
patterns
Modern seed drills and planters are
programmed to place seeds at the
right depth and distance apart and
are able to optimize seeding in the
best places. Sensors measure the
pressure on a depth guide wheel
and adjust automatically to ensure
planting depth remains accurate.
Soil data and seed rates can be
recorded simultaneously, using
a satellite navigation (GPS) unit.
This information can be used to
produce detailed soil density maps
Crop fertilization, spraying and
irrigation are tailored to give plants
the right quantity or volume of
nutrients and water and to protect
them from pests. For example,
adaptive irrigation solutions use
cloud technology and sensors to
grow more crops while using less
water
Specific reports detailing
information gathered about crops,
soil quality and materials can be
used for farm audits, insurance
requirements, land leasing, or sale
of the property

Welcome to the Internet of animals

The IoT allows farmers to water crops from their phone (Photo: www.iotupbeat.com)
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The life of dairy and meat farmers
(cows or sheep), entails a lot of
administration. This includes recording
births, monitoring health (weighing,
illness, diseases and reproduction
cycles), noting medicine and feed
purchases and officially registering all

INDUSTRY SPOTLIGHT

Smart collars can monitor a cow’s health and location (Photo: Cowlar)

movements of animals through sales,
in compliance with regulations.
Farmers using smartphone apps can
track every animal individually whether
it involves registering a calf when it is
born in the barn or filling out the official
movement certification form as an
animal is sold at market, in less than a
minute. In the past, these tasks had to
be done by post or from a computer
back at the farm. Saving time and
money, this technology allows farmers
to demonstrate compliance and
also offers efficient real-time herd
management.
Wearables keep the herds happy
If illness or disease is caught and
treated quickly, it can be stopped
from spreading, which could have a
drastic effect on milk yield. It all comes
down to monitoring, with the aid of a
wearable neck collar, how much time
a cow spends eating and chewing.
When the recorded time drops below
average, it could signify the presence
of any one of a number of common

illnesses which lower milk production
and in some cases, if left unchecked,
could lead to death of an animal.

animals and analyzes the milk at every
session, in real time, without the need
for heating it or taking samples. The
content of fat, protein, lactose and

Equally, breeders who monitor the
heat and movement of their cows
using upper leg wearables can
improve fertility management, so
ensuring cows calve at optimum
intervals, while maintaining the highest
levels of milk production.
Given the rapid growth of wearables,
which come in many forms (patches,
bracelets, collars and ingestible and
implantable materials and textiles),
IEC TC 124 has been established
recently to produce International
Standards that will ensure the safety,
reliability and interoperability of
wearable electronic devices with other
technologies.
Milk that talks
It is amazing what a drop of milk
can tell you about the health of a
cow. Sophisticated dairy machinery
speeds up the milking of hundreds of

other elements is linked to the cow’s
well-being and the quality of the milk.
The vital know-how contained in this
daily analysis can reveal symptoms
of a number of illnesses, which farm
hands or vets can check and treat
straight away.
Protecting farm management
systems
The devices and networks used in
IoT agriculture, such as automated
vehicles and animal wearables, must
be protected to ensure user safety and
data privacy. The work of
ISO/IEC JTC 1/SC 27: IT Security
techniques, is directly involved in
reinforcing data and network security
in a wide range of applications, while
ISO/IEC JTC 1/SC 38 develops
International Standards for cloud
computing, where many smart farming
applications store the data they gather.
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Mitigating the risks and impact
of explosions
IEC Standards help reduce the number of casualties from accidental industrial explosions
By Morand Fachot

Explosions in a wide range of industrial or
other installations can be caused by the
wrong or faulty equipment, and/or by poor
operating procedures or mistakes. Risks
can be significantly reduced if equipment
and systems that meet IEC Standards
developed by IEC Technical Committee
(TC) 31: Equipment for explosive
environments, are used.

Meeting an important and old need
For most people catastrophic
explosions are associated with certain
so-called Ex environments, like the
oil and gas or chemical industries,
mines and many more sectors. They
frequently result in large number of
casualties and/or significant and
costly environmental damage.
The explosion that destroyed the
North Sea Piper Alpha oil and gas
offshore platform in July 1988 resulted
in the death of 167 workers and
damage in excess of
USD 1 500 million at the time.
The explosion of the Deepwater
Horizon drilling platform in the Gulf of
Mexico in April 2010 killed
11 workers, caused major
environmental damage that required
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The explosion of the Deepwater Horizon drilling platform killed 11 and caused major
environmental damage in the Gulf of Mexico
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a huge clean-up operation costing
billions of dollars.
Hundreds have also died in explosionrelated mining accidents across the
world over the years, the worst recent
one killed over 300 miners in Soma,
Turkey, in 2014.
Accidents caused by explosions
happen also in chemical plants, grain
silos, sugar refineries and many other
sites, such as laboratories.

To prevent these accidents, specially
designed and properly installed and
maintained equipment and systems
are essential. International Standards
for these are prepared by IEC TC 31.
Meeting an inherent need
IEC TC 31 was established in 1948
“to address the need to develop
techniques for ensuring electrical
equipment would not provide an
explosion risk when used in explosive

atmospheres involving gases, vapours
and mists.”
The TC scope has been expanded
over the years to meet additional
needs and “to include classification,
installation requirements and
combustible dusts.”
The current structure of TC 31
includes three Subcommittees (SCs):
•
•

•

SC 31G: Intrinsically-safe
apparatus
SC 31J: Classification of
Hazardous Areas and installation
requirements
SC 31M: Non-electrical equipment
and protective systems for
explosive atmospheres

TC 31 has also 12 Working Groups
that cover different aspects, such
as electric machines (motors and
generators), dusts, gas/dust hybrid
mixtures, batteries in equipment for
explosive atmospheres, etc.
As a result TC 31 is a provider of
Standards to a number of other
IEC TCs and maintains liaisons with
committees from other organizations
such as ISO/TC 197 WG 13: Hydrogen
Detectors, a TC of the International
Organization for Standardization
(ISO), or the Petroleum and Chemical
Industry Committee (PCIC) of the
Institute of Electrical and Electronics
Engineers (IEEE).
Large number of experts, extensive
portfolio of publications
More than 510 experts from
39 National Committees take part in
the TC’s work. The TC and its three
SCs had issued 71 publications as
of May 2017, and their current Work
Programme includes development
work on 19 other publications
(including newer versions of existing
ones). These Standards are also
adopted in various countries at the
national and regional level, either in
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Thirteen people were killed and 40 injured when a dust explosion occurred at a Georgia (US) sugar refinery
(Photo: U.S. Chemical Safety and Hazard Investigation Board)

have a voice in the running of the
IECEx Schemes

whole (without differences), or in part
(with identified differences).

•
All-inclusive ecosystem
Protecting installations and people
against risks from explosive
atmospheres is not only the result of
comprehensive standardization work
from IEC TC 31, its SCs and WGs. It is
also due, to a great extent, to the work
of the IEC System for Certification to
Standards relating to Equipment for
use in Explosive (Ex) Atmospheres,
IECEx.
IECEx provides the following:
•

•
•
•
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a robust and credible system for
the operation of Standardized
Certification Schemes
a dedicated IECEx website
an on-Line Certificate of
Conformity System in real time
it serves as a committee/forum for
the industry and stakeholders to

Stakeholders include both Participants
group and Users group:
The participants group comprises, for
instance:

The purpose of the IECEx System is
to:
•

•
•
•
•
•

member bodies of the IECEx
System
certification bodies
testing laboratories
accreditation bodies
manufacturers

The Users group consists of all those
that have the need to correctly select
equipment and services, such as:
•
•
•
•
•
•

end users
consulting engineers
regulators
inspectors
repairers
other government agencies (trade,

technical infrastructure, foreign and
domestic policy)
other international standards
organizations

•
•

reduce testing and certification
costs to manufacturers
reduce time to market
achieve international confidence in
the product assessment
process

The Global Solution for Ex
environments
Taken together, standardization work
by IEC TC 31 and the IECEx system
provide a global comprehensive
solution to address many of the risks
found in Ex environments. Theirs is a
work in constant development as new
risks arise and as new solutions are
found for these and for older risks.

TECHNICAL COMMITTEES

Ten years of marine energy
standardization
IEC work helps lay the foundations of an emerging Renewable Energy sector
By Antoinette Price

Today, a number of different technologies
are being developed to extract energy
from oceans, such as tidal, river and
ocean current and wave power. Though
only a few large-scale systems currently
operate, several are being demonstrated
in Asia, Europe and North America.

Slowly but surely
While marine energy has a great
and often predictable source of
power, important engineering
challenges have restricted the scale
of projects. These include operating
in difficult conditions, and the effect
the technology has on marine life

Tidal stream technologies are in the early stages of development (Photo: Siemens, UK)

standards reduces marine energy
equipment and project risk, improves
their safety, performance and
reliability, which increases confidence
in the marketplace.

and other marine users, such as

Against this backdrop, IEC Technical

the shipping and fishing industries.

Committee (TC) 114: Marine energy

According to a report by the

- Wave, tidal and other water current

International Energy Agency (IEA),

converters, was established in 2007

global ocean energy capacity in

to prepare International Standards for

2014 was 0,53 GW.

marine energy conversion systems.

IEC leads the way

Jonathan Colby is the third Chair
of IEC TC 114. His involvement with

The growth of Renewable Energy

IEC began in 2008 as a Subject

(RE) globally, including the emerging

Matter Expert developing Technical

marine RE sector, is dependent on

Specification IEC TS 62600-200 on

the development of International

electricity-producing tidal energy

Standards and the verification of

converters. Colby served as the

compliance to these. Third-party

US Technical Advisor to the US

verification to consensus-based

Technical Advisory Group prior to his

appointment as Chair.
“Our work is crucial to developing
the marine energy industry. If an
industry can collectively establish
technical standards and certification
processes via global consensus, not
only can international markets evaluate
technology viability fairly, they can
do it more efficiently and ultimately,
it will lead to the confident adoption
of Marine Energy technologies
worldwide”, said Colby.
Achievements
Comprised of 15 participating
countries and 11 observers,
IEC TC 114 has seven active project
teams, which are developing new
Technical Specifications (TSs), two
maintenance teams and six
ad-hoc groups, which are working
on strategies for the next steps of the
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eight existing TSs.
The ultimate goal is for these
publications to become International
Standards, which will address:
•
•
•

•

system definitions
management plan for technology
and project development
performance measurements of
wave, tidal and water current
energy converters
resource assessment
requirements, comprising:
• design and safety including
reliability and survivability
• deployment, operation,
maintenance and retrieval
• commissioning and
decommissioning
• electrical interface, including
array integration and / or grid
integration
• testing: laboratory,
manufacturing and factory
acceptance
• measurement methodologies
of physical parameters of the
device

The work is varied and involves
liaising with other IEC TCs, which
cover: hydraulic turbines (IEC TC 4),
systems aspects for electrical energy
supply (IEC TC 8/SC 8A), wind energy
generation systems (IEC TC 88), and
international organizations, such as
the IEA and its Ocean Energy Systems
and the International Organization for
Standardization (ISO).
Given that the industry as a whole
continues to grow, a Task Force
has been established to review
the strategic business plan to take
into consideration global market
developments and needs.
Part of a global RE scheme for
quality assurance
In 2014, IECRE, the IEC System for
Certification to Standards Relating
to Equipment for Use in Renewable
Energy Applications, was created in
recognition that the ever-increasing
demand for electricity, and the need
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to reduce the share of fossil fuels in
power generation, have led to rapid
development and growth of the RE
sector, and to address the specific
requirements of the RE sector, which
are not covered by the existing IEC
Conformity Assessment Systems.
IECRE aims to facilitate international
trade in equipment and services for
use in RE in the marine, solar PV and
wind energy sectors, while maintaining
the required level of safety. Each of
these sectors will be able to operate
IECRE Schemes that cover products,
services and personnel, to provide
testing, inspection and certification.
Jonathan Colby has dedicated
much time to setting up the marine
sector of IECRE in his role as Chair
of the Marine Energy Operational
Management Committee (ME-OMC).
Equally, the publications of
IEC TC 114 will be used in the System
as the benchmarks against which
to assess marine energy systems.
Work has begun to promote IECRE
at international events, such as
IRENA Innovation Week 2016, and
Hydrovision International 2017.
“The ME-OMC has made significant
progress outlining the rules and
operating procedures for issuing Test
Reports and Conformity Statements,
the underlying components of
deliverables such as Prototype and
Type Certificates, among others.
Focus will shift to the essential work
of peer assessing Renewable Energy
Test Labs (RETLs) and Renewable
Energy Certification Bodies (RECBs),
both with a scope in Marine Energy,
following Member Body approval of
the critical Rules and Operational
Documents (ODs). Simultaneously,
close collaboration with
IEC TC 114 enables important
feedback between the Standards
writers and the certification
community, essential for the success
of TC 114, the ME-OMC and the
Marine Energy Sector at large”, Colby
concludes.

TECHNICAL COMMITTEES

Powerful tidal stream devices aim to
produce electricity on a commercial scale
(Photo: waveenergyconsortium.com)
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Effective testing for hazardous
substances in electronic equipment
Manufacturers use international IECEE service to show compliance
By Antoinette Price

Electrical and electronic equipment is part
of our lives, from televisions, fridges and
other appliances, to computers, printers
and mobile phones.

Compliance protects people and
the environment
Some materials and components
used to make these items may contain
hazardous substances, which could
be harmful to people exposed to
them during manufacture or end of
life recycling, and they may pollute the
environment. However, these issues
can be avoided if the hazardous
content is managed throughout the
product’s entire life cycle.
IECEE, the IEC System of
Conformity Assessment Schemes
for Electrotechnical Equipment and
Components, has developed the
international Hazardous Substances
Testing Service (HSTS) with this in
mind.
Concern over these substances
has led countries to pass legislation
restricting their use. Electric and
electronic product and component
manufacturers and suppliers must
comply with ever increasing global
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IECEE Hazardous Substances Testing Service (HSTS)

regulations and requirements. They
must ensure that their products meet
these regulations at national and

regional levels, in order to market
them, and to avoid possible recalls or
legal suits.

CONFORMITY ASSESSEMENT

For example, the European Union
Directive - Restriction of Hazardous
Substances (RoHS) – restricts the
use of specific hazardous materials
found in electrical and electronic
products. Other countries, including
Australia, China, Japan, South Korea,
Turkey and the United States have
similar legal restrictions on the use of
hazardous substances.
The proof is in the testing
IECEE HSTS uses International
Standard IEC 62321, which provides
appropriate test methods to verify the
percentage of hazardous substances
in the materials and parts of the
product, according to the relevant
regulations in different countries.
Currently, the six substances that
could have potentially serious negative
impact on human health and the
environment are:
•
•
•
•
•
•

Lead (Pb)
Mercury (Hg)
Cadmium (Cd)
Hexavalent Chromium (Cr(VI)
Polybromobiphenyl (PBB)
Polybromodiphenyl ethers (PBDE)

Why use IECEE HSTS?
The benefits of IECEE HSTS include:
•

•

Independent third-party testing of
compliance using relevant
IEC International Standards
Internationally recognized
certification

Manufacturers receive a Statement of
Test Results and an associated test
report based on IEC 62321, which
enable them to show compliance with
the relevant regulation.
Ultimately there are savings of cost
and time to market by avoiding repeat
testing in different countries/regions.
More information on www.iecee.org

Many people use tablets and iphones on a daily basis Photo: waveenergyconsortium.com)
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The hazardous world of Ex Marking
Coding for equipment used in explosive atmospheres
By Ron Sinclair MBE, IEC TC 31 Chair, IECEx Ex Service Facility Committee (ExSFC) Chair
This article was first published in HazardEx on 20 April 2017 - subheadings and "About IECEx" section were inserted editorially by IEC

The one subject guaranteed to get
everyone hot under the collar is the
subject of the marking of Ex Equipment.
There is not much disagreement about
the need to identify the equipment
type, its operational parameters and its
manufacturer, but everyone seems to
have an opinion on how the hazardous
area code should be expressed. The
discussions at the recent IEC TC 31:
Equipment for explosive atmospheres,
standards meetings in Sydney, Australia,
were no exception, and we will return to
this later. But first, we need an historical
perspective.

Historical perspective
In the beginning there was only
the need to confirm that a piece
of equipment was intended to be
installed in a hazardous area. It
was pretty obvious if it was either
flameproof or intrinsically safe, and
everybody knew the difference.
Then we started to divide our
hazardous areas according to how
severe we thought the hazard might
be: originally into Divisions (still
maintained in the USA) and then
Zones, with Zone 0 indicating the
greatest risk and Zone 2 the least risk.
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IECEx and ATEX markings - the first line refers to ATEX marking only (Image: Transtek)

Flameproof protection was originally
IEC 60079, but as it was later decided
to put all the forms of protection in
the same series, flameproof became
IEC 60079-1, with the other concepts
and ideas forming subsequent part
numbers, until we are now talking
about introducing IEC 60079-40 With
each new type of protection, a letter
“code” was allocated, so that people
operating on a plant would be able to
tell the type of protection and be able
to inspect and maintain accordingly.

This letter code was used to determine
the suitability of a particular item of
equipment for installation in a given
zone. Simple – or at least, it was at
first.
Now we have single standards
covering individual types of protection,
but for various levels of protection,
so the letter “m” for encapsulation,
for example, is always followed by a
second letter indicating the level of
protection, giving us “ma”, “mb” or
“mc”.

Non-electrical equipment used in Ex areas includes among others pneumatic
motors (Photo: Globe Airmotors BV)
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Several forms of protection
Equipment now is more commonly
protected by more than one form
of protection. For example a typical
fluorescent luminaire may have the
lamps and terminals protected by
increased safety “e” with the ballast
encapsulated “m” or powder filled
“q”, while the isolating switch is
flameproof “d”.
For a long time, there was an
argument whether the first letter
should represent the type of protection
applied to the wiring terminals, or
should represent the protection
applied to the largest part of the

equipment. Eventually, the decision
was taken that the letters would be
listed in alphabetical order so that no
one would be able to read the wrong
significance into that order.
It was also agreed that the equipment
would be marked with the Equipment
Protection Level (EPL) a single,
short form two-letter designator that
explicitly indicated the overall level
of protection and, therefore, the
Zone for which it was most suitable.
The current published edition of
IEC 60079-0:2011 also requires
that marking for hazardous gas or
vapour atmospheres and marking
for hazardous dust atmospheres
should not be combined. This is to
indicate two separate possible uses
of the equipment, and not that the
equipment is suitable for use in a
hybrid mixture of gas and dust.
First IECEx certificates issued for
non-electrical equipment
Which brings us back to the Sydney
discussion. With the publication of
ISO 80079-36 and ISO 80079-37, we
now have IECEx certificates issued
for the first time for non-electrical
equipment. The symbol “h” has been
allocated to indicate the protection of
non-electrical equipment, whatever
the detailed method applied.
The marking from EN 13463-1 could
not be used at the international level,
since it was intertwined with the
legal marking of the ATEX Directive.
Although used as shorthand within
the standards, the letters “c”
constructional safety, “b” control
of ignition sources and “k” liquid
immersed, do not appear as part of
the marking.

Ron Sinclair MBE
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When a single item of equipment with
both electrical and non-electrical
protection is considered, questions
arise how it should be coded. There
is a view that the electrical and nonelectrical marking should not be
mixed, with two separate lines of code

used (as with a product suitable for
use in either a gas or a dust hazard).
I do not subscribe to that view, but
consider that there should be just one
line of code, with the letter “h” taking
its alphabetical place in the marking
string. That way, there will just be one
EPL, one Group and one Temperature
Class marked, putting the potential
use of the equipment beyond doubt.
About IECEx
IECEx, the IEC System for Certification
to Standards Relating to Equipment
for Use in Explosive Atmospheres, is
the only truly international Conformity
Assessment (CA) System to provide
testing and certification for all items
of electrical and non-electrical Ex
equipment and installations as well as
certifying the skills and competence
of individuals working in hazardous
areas.
The System addresses the inspection
(location and other), installation,
maintenance and repair of equipment
and systems and assesses the
competence of personnel working in
this highly-specialized area.
IECEx has been endorsed by the
United Nations (UN) through the UN
Economic Commission for Europe
(UNECE) as THE certification system
for the assessment of conformity in
Ex areas.
IECEx operates the following
Schemes:
•
•
•

IECEx Certified Equipment Scheme
IECEx Certified Service Facilities
Scheme
IECEx Scheme for Certification
of Personnel Competence (for
Explosive Atmospheres)

The System also has the IECEx
Conformity Mark Licensing System
which provides on-the-spot evidence
that products bearing the Conformity
Mark are covered by an IECEx
Certificate of Conformity.
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Sensors at the heart of
disaster relief
High-quality, IECQ-certified electronics inside provides increased safety and reliability
in times of crises
By Claire Marchand

Long gone is the time when populations
knew of an earthquake when it was
actually happening, when rescue teams
cleared rubble with their bare hands,
when it took days to deliver food and
medical supplies to devastated and
isolated areas in the aftermath of natural
disasters. Technology now plays a major
role not only in disaster relief but also in
disaster prevention and mitigation.

Prevent? Probably not. Mitigate?
Yes
The world population is growing
rapidly. That has often led to building
housing in areas that are prone to

landslides, earthquakes or flooding
with the consequence that natural
hazards become major disasters
involving devastation and a great
number of fatalities.

natural disasters from happening but
measures can be taken to mitigate
their impact on local population and
infrastructure.
Detection and warning systems

The 21st century has already seen
its share of major catastrophes – the
2004 Indian Ocean earthquake and
tsunami, the 2010 earthquake in
Haiti, the 2011 earthquake, tsunami
and nuclear power plant explosion
in Japan, Hurricane Sandy hitting
the US East Coast in 2012, the 2015
earthquake in Nepal, to named only a
few.
Could they have been prevented?
It is nearly impossible to prevent

Although it seems difficult to prevent
natural disasters from happening,
new technological developments
offer means to detect movements in
the tectonic plates across the globe
and broadcast warning signals of
imminent earthquakes. For instance,
remote sensing satellite data provide
information and assistance in all
stages of the disaster management
cycle.
Optical fibre sensors can detect small
shifts in soil slopes and send alerts of
potential landslides. These warning
systems may not prevent natural
disasters but they often give local
authorities enough time to organize
the evacuation of areas at risk (see
e-tech article Dealing with known
unknowns – and knowns in this issue).
High-tech rescue operations

Artist's impression of the Sentinel-3A Ocean monitoring and remote sensing satellite (Photo: ESA)

In this day and age, restoring
communications in the aftermath of
a natural disaster is a must, to allow
people to communicate with one
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panels coupled with LED lamps can
come to the rescue of people in
devastated areas by providing them
with lighting during the dark hours
(see e-tech article Plug and play for
refugees in this issue).
Infallible electronics is a must
A great number of technologies
have come to play important roles in
disaster prevention and relief and they
all have one common denominator:
sensors. Whatever the sensor – and
there are hundreds of sensor types
– it has to be accurate and reliable.
A defective sensor can have serious
consequences, especially when
disaster strikes, often putting additional
human lives in jeopardy.
Safety in the electronic component
supply chain
Sensor manufacturers and suppliers all
over the world have a powerful tool at
their disposal, enabling their products
to meet the strictest requirements:
IECQ testing and certification. IECQ is
the IEC Quality Assessment System for
Electronic Components.
As the worldwide approval and
certification system covering the
supply of electronic components,
assemblies and associated materials
and processes, IECQ tests and
certifies components using quality
assessment specifications based on
IEC International Standards.
In addition, there are a multitude of
Girl holding solar lantern called SolarPuff refugee camp in Greece (Photo: Gigglecam/Wikipedia)

related materials and processes that
are covered by the IECQ Schemes.

another and with rescue teams. With
all infrastructure gone to rubble and
mobile networks down, the solution
comes in the form of mesh networks
that wirelessly connect devices without
passing through a phone company or
an Internet service provider (ISP).
Unmanned aerial vehicles (UAVs) can
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undertake reconnaissance missions
over devastated zones and deliver
essential supplies to isolated areas (see
e-tech article Robots to the rescue in
this issue).

IECQ certificates are used worldwide
as a tool to monitor and control the
manufacturing supply chain, thus
helping to reduce costs and time to
market, and eliminating the need for
multiple re-assessments of suppliers.

One of the consequences of natural
disasters is often power failure. Solar

More information on IECQ: www.iecq.org
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Countdown to Vladivostok
Update on the IEC Young Professionals Programme
By Janice Blondeau

National Committees (NCs) have until
the end of July to register participants,
selected at national level, for the
IEC Young Professionals (YP) – 2017
workshop. The workshop will be held in
Vladivostok, Russia, in October during the
IEC General Meeting.

Ongoing opportunities to join in the
work of the IEC

members of the Standardization
Management Board (SMB) or the
Conformity Assessment Board (CAB).
They will also observe part of the
SMB or CAB meetings and a technical
meeting of their choice.

In Vladivostok, workshop participants
have the opportunity to meet key
management, from IEC Officers to

To foster networking between the NCs
and their respective YPs, a country
tables’ breakfast will be held again

at the same time, the Programme is
continuously improving to better meet
the needs of YPs and NCs.

Growing the IEC Family
Expanding its expert community
to involve more and more qualified
people is an ongoing IEC priority. The
IEC Young Professionals Programme
(YPP) provides a springboard for
further involvement in electrotechnical
standards and conformity assessment
work.
Geared towards younger professionals
who already use Electrotechnical
Standards and conformity assessment
in their work, the IEC Young
Professionals Programme provides
direct networking opportunities and
capacity building to enable them to
become tomorrow's leaders in the
world of international standardization.
In 2017, the IEC Young Professionals
Programme, along with the workshop
in Vladivostok, will build on the
success of the past seven years while,
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The French National Committee IEC YP workshop aims to create a community based on electrotechnical
standardization and conformity assessment
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this year in Vladivostok. Since the
involvement of YPs in both national
and IEC activities is managed by the
National Committee, the support
of the NC following the workshop
is essential for YPs to become
more involved and continue their
participation. Formal mentoring is an
element that the YPs consider to be
very important to help increase their
involvement in IEC-related activities
and this is an area where NCs can be
instrumental.
Individual follow-up with each YP and
their NC after last year’s workshop
has encouraged Young Professionals
to leverage opportunities to become
further involved at national or
international level. Also nine YPs were
selected to participate in CAB and
SMB groups as YP representatives
(more about this initiative in the e-tech
article The next generation of IEC
leaders).
On the conformity assessment
side, the IECEE sponsored a YP
competition again this year, with the

two winners attending the IECEE
Certification Management Committee
(CMC) Meeting in Yokohama,
Japan, (read more about this in the
e-tech article Growing the IEC next
generation).
National IEC Young Professionals
Programmes
Another way to build interest and
encourage up-and-coming experts
to be part of IEC work is through a
National IEC YP Programme. Here
are some recent updates on national
activities.
In France
The French National Committee to
the IEC is holding its third national
equivalent IEC YP workshop in
Paris on 15–16 June 2017. The
Programme ‘Jeunes Professionels
des Electrotechnologies’ (PJPE)
aims to create a community based
on electrotechnical standardization
and conformity assessment. It also

encourages collaborative actions
between French experts.
During two days, participants will
gain a good overview on different
themes related to the French NC
and IEC work. The agenda includes
presentations, breakout sessions, an
industry visit and a role-play session,
during which the participants will “act”
as if they are in a real-life standards
development technical meeting. The
expected 20 participants will also
meet and network with experts who
have been involved in standardization
and/or conformity assessment at the
national or international level for many
years.
In South Africa
The South African National Committee
to the IEC is holding its fourth national
IEC YP workshop on 9 June 2017
in Pretoria, where an expected 50
participants will hear about their NC
work and IEC work. The Programme
includes information on how YPs
can apply to be in a mentoring
programme to initially be able to
participate in IEC mirror committees
and become eligible to be considered
for participation in IEC International
Standards technical meetings in the
future.
As well, South African YPs are
encouraged to join a LinkedIn Group
“The YP Chapter of the IEC Young
Professionals”, which provides an
easily accessible communication
channel and forum in which South
African IEC mirror committee chairs
and National Committee members are
also invited and encouraged to join
the group as informal mentors. The
group presently comprises over 100
members and continues to grow. (See
earlier e-tech article Calling Young
Professionals).
In the UK
The Future of Engineering annual
conference series was created to
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Benefits also for companies
Enabling their employees to take
part in the IEC Young Professionals
Programme empowers companies
to provide their staff with fast
track access to the world of
international standardization and
conformity assessment and boosts
employees’ personal motivation. For
employer organizations, benefits
include enhanced participation in
standardization, expanded awareness
of the company and increased
potential for new contacts.
IEC Young Professionals – 2017
workshop

The IEC Young Professionals – 2017 workshop will be held in Vladivostok in October during the
IEC General Meeting (Photo: IEC YPP – 2016 workshop, Frankfurt)

introduce standards to engineering
professionals, and to encourage
them to engage in the standards
development process. The events
cover engineering as a whole and it
also has a direct interest to those in

showcased the work of the IEC Young
Professionals Programme.
(See also the e-tech article Growing
the next generation in India about the
India NC national YP Programme).

the electrotechnical sector.

Growing engagement

Now in its sixth year, the annual

When asked about how they were
planning to become involved in
electrotechnical standardization or
conformity assessment activities, the
Young Professionals from the 2016
workshop responded:

conference is a co-production
between partners BSI, IET, GAMBICA,
BEAMA and AMDEA, and it directly
supports the IEC Young Professionals
Programme. On 26 April 2017, the
UK National Committee to the IEC
was part of the Future of Engineering
annual conference.

•
•

In the session called ‘Shaping the
future of international standardization’,
Andrew Evans, Technical Director,

•
•

GAMBICA, and Alan Sellers,
Senior Environmental Control
Approvals Engineer, Dyson and IEC
Young Professional Leader 2016,
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•

Being more involved at national
and/or international level
Passing from national to
international level involvement in
IEC work
Helping to have more YPs involved
Developing national equivalent
IEC YP Programmes
Promoting IEC within different
industry associations, education
boards and universities

The IEC Young Professionals – 2017
workshop will be held in Vladivostok,
Russia, from 9 to 11 October, during
the IEC 81st General Meeting. For
the workshop, each IEC Member
and Associate Member country can
register two to three representatives,
chosen via an NC selection process.
Registration will remain open until
the end of July. For more information
about this, please contact Robert
McLaren (rml@iec.ch).
More information about the IEC Young
Professionals - 2017 workshop is
available from National Committees
and on the IEC website.
About the IEC Young Professionals
Programme
The IEC Young Professionals
Programme was developed as a
way for the IEC and its National
Committees to reach out to the
younger generation of experts,
managers and leaders and
to encourage their long-term
participation in standardization and
conformity assessment activities.
This helps guarantee continuity in the
availability of high quality experts,
enabling the IEC to maintain its focus
on responding to market needs on a
long-term basis.
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May 2017 nominations
The latest TC Chair nomination approved by the SMB
By Amy Bionda

The Standardization Management Board
(SMB) has nominated a new Chair who
began his term in May 2017.

Thomas Van Hardeveld
With over 40 years of diverse
experience, mainly in the oil and
gas sector, Thomas Van Hardeveld
is a specialist in maintenance
and management of all types of
equipment, as well as reliability
techniques and risk and integrity
management. In May of this year,
Hardeveld took over as the new Chair
of IEC TC 56: Dependability, where
he has been actively involved since
1995; he received the IEC 1906 Award
in 2010 for his contributions to the
Committee. On top of consulting
activities, he currently teaches
graduate courses in Mechanical
Engineering for the University of
Calgary, and has co-authored several
books.
Thomas Van Hardeveld has been
voted Chair of IEC TC 56 for the period
of 2017-05-01 to 2023-04-30.

Thomas Van Hardeveld, Chair of IEC TC 56
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LVDC for sustainable electricity
access needs standardization
IEC and KEBS host first global LVDC Conference
By Antoinette Price

First ever global LVDC Conference in Nairobi, Kenya

Over 170 participants from Africa, Asia,
Europe, Latin and North America attended
the Conference.

How to bring electricity to every
home
IEC and the Kenya Bureau of
Standards (KEBS) hosted the first
ever low voltage direct current (LVDC)
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Conference for Sustainable Electricity
Access, in Nairobi on May 22-23,
2017.
The aim of the Conference was to
discuss how to bring adequate, clean,
affordable electricity to the 1,2 billion
people who go without.
Policy makers, funding agencies,
project implementers, government and
non-government bodies, technology

research organizations, academia
and field practitioners addressed
the realities, challenges, and
consequences of electricity access, or
lack thereof. Topics included:
•

•
•

Defining electricity access with
a view to developing LVDC
International Standards
Funding electricity access
programmes
Implementing projects, including

IEC WORLD

•

the gap between assumptions and
reality
Technological solutions to realize
such projects

“An important outcome of the
Conference is that industry leaders
from electrotechnical companies
across the world were really listening
and now have a clearer idea of what
the global community expects of the
standardization community”, said
Vimal Mahendru, Chair, IEC Systems
Committee, LVDC and LVDC for
Electricity Access (SyC LVDC), and
IEC Ambassador.
Global development is a must
Many countries in the developing
world are presently far from having
100% electrification and providing
adequate electricity to all citizens.
These countries urgently require
electricity access standards. The IEC
Affiliate Country Programme aims to
enable these countries to get involved
in the standardization process, and
to adopt IEC International Standards.
Fourteen Affiliate Country Members
attended the Conference and
their delegates also participated in
subsequent IEC plenary meetings for
LVDC standardization.
“The work of the LVDC standardization
community will be considered done,
only when there is electricity in every
hut, home, village, town, district, state
and country, and it should be clean,
affordable, abundant and available
24 hours a day, every day of the
week”, said Mahendru.
A great outcome
During the Conference wrap-up, the
delegates agreed on the following nine
key points:
1. Genuine and wide demand for
standardization of LVDC for
purposes of electricity access
2. Clean energy on demand, also for

From left: Vimal Mahendru, Charles Ongwae, KEBS Managing Director, and Dr Joseph Njoroge,
Principal Secretary of Ministry of Energy and Petroleum

cooking
3. The Energy Sector Management
Assistance Programme
(ESMAP) multi-tier framework
(a global knowledge and
technical assistance programme
administered by the World Bank),
is a good basis upon which to
develop Standards
4. Funding is available and viable
business models are now
emerging (for example, pay-asyou-go (PAYG))
5. India has urgent needs, echoed
across Africa – urgency for
developing LVDC Standards for
electricity access (DC off-grid
microgrids, solar home systems,
DC devices, quality, maintenance
Standards)
6. Conformity assessment is an
important integral part of effective
electricity access programmes
7. DC devices are safe and
reasonably priced; economies of
scale will further lower costs

8. Learn from lessons from the
Internet and mobile phones –
increase the pie – add 1,2 billion
electricity users
9. In developing economies, policy
makers, regulators, funding
agencies, utilities, practitioners,
implementers, DC original
equipment manufacturers
(OEMs), users are demanding
standardization
The Conference was co-sponsored
by the Kenya Electricity Generating
Company Limited (KenGen), the
Institute of Electrical Installation
Engineers of Japan, Eaton,
Legrand, Schneider and Siemens.
It was supported by the African
Electrotechnical Standardization
Commission (AFSEC).
Find out more in the IEC brochures on
LVDC and electricity access: Electricity
access - More than a promise: LVDC
and LVDC the better way.
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Smart and sustainable utilities
enabled by standardization
IEC Chair for Systems Committee on Smart Energy gives keynote address
By Antoinette Price

Richard Schomberg, Chair of the IEC
Systems Committee (SyC) for Smart
Energy and IEC Ambassador, spoke at
the Metering India - Towards smart and
sustainable utilities event in New Delhi,
organized by the Indian Electrical and
Electronics Manufacturers’ Association
(IEEMA) and endorsed by IEC.

Transformation through industry
digitalization
Utilities, consultants, businesses,
regulators and manufacturers
discussed how information and
communication technology can
make Indian power utilities more
sustainable. Topics covered metering,
communication technologies,
demand-side management, IT

infrastructure and sustainable
business processes.
The rapid evolution of Smart Energy
Schomberg explained that in order
to realize the full potential of Smart
Energy, utilities need to modernize
their infrastructures, improve
operations and enhance cost
efficiencies first, with the ultimate
goal of becoming customer-centric
companies that can offer more valueadded services to the end-consumers.

The fast pace of technology
development, coupled with blooming
Smart Energy initiatives means
the electric meter now sits at the
crossroads of Smart Energy and has
become very critical. One of the great
challenges is the complexity and deep
impact of large scale deployment.
A systems approach is the way
Against this backdrop, Systems
engineering and open International
Standards will be necessary to

“A strong Smart metering
infrastructure with robust advanced
data management is most of the
time a foundation for flexibility and
customer engagement. It then enables
the full value of a modernized grid
benefiting from digitalization, and
decentralization”.

pre-resolve the complexity of smart
metering technology. This would
comprise the harmonization of
Standards and specifications for
device level interoperability across
nations.
“IEC is pioneering the system
approach for smart energy, and is
committed to deliver an enabling
portfolio of technical International
Standards for sustainable
development on all dimensions”, said
Schomberg. The work of IEC SyC
for Smart Energy includes providing
systems level standardization,
coordination and guidance in the
areas of Smart Grid and Smart
Energy, including interaction in the

IEEMA event, Metering India - Towards smart and sustainable utilities
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areas of heat and gas.

Richard Schomberg, Chair of the IEC Systems
Committee for Smart Energy gives keynote address

Automatic number plate recognition (ANPR) traffic cameras: Inside the housing of a 3M traffic
camera (Photo: 3M)
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Towards sustainable,
Smart Communities
G7 Summit, 26-27 May 2017 in Taormina, Italy
By Janice Blondeau

To mark the occasion of the 2017
G7 Summit, an article about the IEC
contribution in dealing with climate
change in cities and communities, written
by Frans Vreeswijk, General Secretary and
CEO, appears in the official G7 magazine.

IEC energy advocacy in the G7
Climate change magazine
As world leaders gather for the annual
G7 summit, taking place in Taormina,
Italy, from 26 to 27 May 2017,
Climate Change – The New Economy
magazine has published
the official 2017 G7 summit
magazine. IEC General Secretary
and CEO Frans Vreeswijk has written
an article, Towards sustainable,
Smart Communities, which
focuses on how the IEC neutral
and independent global platform is
enabling development of sustainable
Smart Cities and Communities with
innovative electrical energy solutions.
Here are some excerpts from the
article…
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Climate Change – The New Economy magazine
has published a special issue addressing climate
change to mark the 2017 G7 summit

Collaboration and cooperation beyond traditional
boundaries is a key factor for the success of Smart Cities
and Smart Communities
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Electricity, a building block
of Smart Cities and Smart
Communities

energy is generated and consumed
by future generations. The IEC
contributes the technical foundation to
help make this happen.

There is no such thing as a virtual
Smart City – no electricity means no

The work of the IEC in this area brings

Smart City. To gain the benefits of

additional benefits to Smart Cities and

today’s and tomorrow’s intelligent,

Smart Communities. For example,

interconnected systems, cities must

by helping to enable LVDC systems,

have a reliable, quality power supply

microgrids, off-grid energy and energy

and all the hardware and software that

storage systems, IEC work can assist

accompanies it.

cities and communities maintain
power longer and recover power faster

New kid on the block

after power outages and disasters.

Low voltage direct current (LVDC) is

International Standards make cities
and communities smarter

an innovative, disruptive technology

Bringing key players together

Today, collaboration and cooperation

No single entity can ever deliver
everything that is needed to bring
cities and communities to greater
smartness – that’s why many
organizations need to cooperate
and bring their expertise together,

beyond traditional boundaries is a key

including in standardization.

with almost unlimited potential for
Smart Cities and Smart Communities.

factor for the success of Smart Cities
and Smart Communities. International
Standards, by their very nature,
contain expert knowledge and best
practice, and are essential enablers to
ensure high quality and performance
of products and services. They drive
compatibility between technologies
and also, in a systems approach, they
enable the integration of structures or
solutions from different suppliers.

It will fundamentally change and
accelerate energy access and
highlight opportunities for economic
growth and improved standards of
living.
Today 1,2 billion people have no
access to electricity and nearly
another 2 billion people have very
limited, intermittent access.
When combined with energy storage
technology, LVDC has the potential to
bring millions of people out of the dark
and into Smart Communities. Through
the use of LVDC technology, these
people can have access to renewable
energy and enhanced economic
development opportunities.
Innovative electrical energy
solutions
Using electricity as direct current
makes a great deal of sense for Smart
Cities and Smart Communities. This
can reduce the amount of primary
energy lost through unnecessary
power conversion from DC to AC
to DC, as well as losses through
transportation of electricity over long
distances. It is time to redefine how

52

LVDC has the potential to bring millions of people out of the dark and into Smart Communities
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Upcoming global events
On the agenda: LVDC, energy management, lighting, IoT, hydropower, solar PV asset
management and rotating machinery
By Claire Marchand

The IEC regularly supports key global
and regional industry events, which can
present the IEC endorsement on their
website and materials.

LVDC Conference – Sustainable
Electricity Access
Nairobi, Kenya, 22-23 May 2017
Organized by IEC and Kenya Bureau
of Standards. Technical experts,
government representatives, funding
agencies, investors, insurance
companies, power utilities, equipment
manufacturers and NGOs will
learn about what is driving LVDC
development, how to safely and
broadly roll-out this technology, the
role it will play in universal energy
access and economic development,
use-cases from other countries and
more.
CIGRE Symposium Dublin
Dublin, Ireland, 29 May-2 June 2017
On the agenda: system development,
operation & control, technical
performance, electricity markets &
regulation, distribution systems &
dispersed generation and more.

SPARC - FMA International Lighting
and Facilities Event 2017
Sydney, Australia,
30 May-1 June 2017
Managers (project, facility, asset,
maintenance, operations, purchasing,
property) electrical engineers,
lighting manufacturers and suppliers

and designers will discuss global
developments and future directions in
facilities and lighting.
Gilles Thonet, IEC Head of ICT
Standards Coordination, will participate
in the speakers symposium during the
event.
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IoT Tech Expo Europe 2017
Berlin, Germany, 1-2 June 2017
200+ speakers. 100+ exhibitors.
4 000 attendees. On the agenda: the
entire IoT ecosystem including Smart
Cities, connected living, developing &
IoT technologies, connected industry
and data & security.
IEC participants benefit from a 20%
reduction using the promo
code IEC20.
Grid Analytics Europe 2017
Amsterdam, The Netherlands,
6-7 June 2017
120+ data analytics and domain
experts will discuss recent
implementations, organizational
structuring, cost-effective technology
implementation, effective data
management, analysis and
visualization, use-case expansion,
software solutions, R&D and more.
IEC participants benefit from a 10%
reduction using the promo code
GRID-17-EDSO.
Hydrovision International
Denver, US, 27-30 June 2017
3000+ attendees and 320+ exhibitors
will share expertise and learn
about the role of hydropower, hydro
resources, sustainability,
latest technology, challenges
and more.
More information on the event website
European Solar PV Asset
Management
London, UK, 28-29 June 2017
Leading executives and sector experts
will discuss: maintenance strategy,
best practices, tech innovations,
avoiding asset failure, operations &
maintenance for utility scale projects,
challenges and more.
IEC participants benefit from a 15%
reduction.
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Hydropower Development 2017
Luxembourg, 13-14 September 2017
Hydropower industry experts, policy
makers, consultants, technology
innovators and leading market
analysts will discuss latest challenges,
developments in hydropower
production & operations, updates and
environmental trend forecasts and
impact on regulatory objectives and
hydropower operations.
9th International Conference on
Electrical Rotating Machines and
Drives (ELROMA)
Mumbai, India,
14-15 September 2017
Within the theme "Emerging
technologies in electrical rotating
machines and drives", manufacturers,
users, academia, regulators and
consultants will discuss recent
innovations, trends and challenges
that impact this field.
More information on the event website
IEC 61850 Europe 2017
Amsterdam, The Netherlands,
26-28 September 2017
Christoph Brunner, Convenor of
IEC TC 57 WG 10, will hold 1-day
workshop: Fundamentals of IEC 61850
workshop.
Following agenda: 16+ utility casestudies for IEC 61850 design,
engineering, testing, operation/
maintenance, optimal implementation
of GOOSE messaging & process, new
applications of the Standard intersubstation, from substation to control
room, DER, metering infrastructure.
IEC participants benefit from a
10 % reduction using Promo Code:
IEC61850-17- IEC.
More information on the event website
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IEC 62552-3 covers
energy consumption and volume
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Energy efficient is
definitely cool
New publication aims at making refrigerators and freezers
more energy efficient
By Morand Fachot

Refrigerators are among the first
appliances purchased by practically any
household that has electricity access.
Unlike many other appliances they are
permanently plugged in, so ensuring
they are energy efficient is important for
households and for the wider world. A
new publication that takes into account
the concept of “adjusted volume” has just
been issued.

The most commonly regulated

IEC Subcommittee (SC) 59M:
Performance of electrical household
and similar cooling and freezing
appliances, develops Standards “in
the field of performance of electrical
household and similar cooling
and freezing appliances such as
refrigerators, frozen-food storage
cabinets and food freezers.” This work
includes “laying down the methods of
test for the” essential characteristics of
such factory-assembled “appliances
cooled by internal natural convection
or forced air circulation.”

products for energy efficiency
Refrigerators and freezers are the
most commonly regulated products
in terms of programmes to improve
energy efficiency (EE). According to
a 2016 review by the International
Energy Agency (IEA) they were

IEC SC 59M has published three
Standards in the IEC 62552 series
that deal with characteristics and test
methods for household refrigerating
appliances. One Standard in this
series, IEC 62552-3:2015, covers
“energy consumption and volume”.

covered by programmes that include
185 separate measures, in some

It provides a method to quantify each

75 countries.

of the relevant energy components
and approaches on how these can be

As a result, according to this

combined to estimate energy under

review, the average total efficiency

different conditions.

improvement over the last ten years
of the specific products to which

This standard includes an annex

standards and labels have been

that defines a clear and accurate

applied in IEA member countries and

method for the measurement and

key emerging economies was 16% for

determination of compartment

refrigerator-freezers.

volume of household refrigerators and
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Energy use of household appliances (Chart: Energy Star)

freezers. However, “it is not intended
to provide a means of measuring the
food-storage capacity, the usable
volume or the usability of the volume.”

in proportion to the temperature

Encouraging a more uniform
approach

The concept of adjusted volume

IEC SC 59M has just published
IEC TR 63061:2017, Adjusted volume
calculation for refrigerating appliances.
This Technical Requirement (TR) aims
to help define the energy efficiency of
refrigerators and freezers by taking
into account the concept of adjusted
volume.

difference between the compartment
temperature and the ambient
temperature outside of the appliance.”

is widely used and well accepted.
Since there are some variations and
differences in how this parameter is
calculated and applied in different
countries, there are anomalies in how
energy efficiency parameters are
calculated between countries.
The purpose of this document is
therefore to encourage the use of

This approach “essentially weighs
the volume of each compartment
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volume, where this is used in energy
efficiency policies and programs.

more uniform approaches to the
calculation and application of adjusted

The TR defines various terms and
definitions, such as compartment,
sub-compartment, compartment type,
or target temperature and more. It
gives details of the adjusted volume
factor for various target temperatures
for the different compartment types,
i.e.: pantry, wine storage, chill, fresh
food, zero-, one-, two-, three- and
four-star.
This TR will prove a useful addition to
Standards published by IEC SC 59M
that aim to improve constantly the
efficiency of refrigerators and freezers
worldwide.

EDITORIAL FOCUS – PREVIEW

In the next issue:

Printed electronics

- Issue 05/2017

Printed electronics, a set of printing methods used to create
electronic devices on various substrates, is one of the fastest growing
technologies today. And the market will continue to grow in good part
thanks to “the Internet of Things which is expanding and requires
low-cost, lightweight technology that can sense, store information
securely and transmit data” says Jennifer Ernst, Chief Strategy Officer
at Thin Film Electronics.
Printed electronics is already widely used in radio frequency
identification (RFID) tags on product packaging to protect against
shoplifting, to help managing stocks or to identify items during
transport. They are also used in the production of flexible electronic
circuits which are widespread in products where space constraints
are significant, such as in small consumer electronics devices, e.g.
digital cameras, mobile phones, or wearable smart devices.
New printed electronics applications are emerging, opening up
possibilities not envisaged before. The healthcare sector, for instance,
is already benefitting from the technology, as researchers develop
new, smaller wearables and skin patches, nanobots that can perform
internal surgery or sensors that can be sutured into tissues to gather
diagnostic data wirelessly in real time. Biometric authentication
increasingly relies on printed electronics to develop devices that scan
and identify faces, retinas or fingerprints.
In addition to IEC Technical Committee 119: Printed electronics,
several IEC TCs develop International Standards pertaining to printed
electronics applications.
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