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Lighting and laser
This issue focuses on new
developments in lighting and laser
technologies. The lighting industry
is in constant expansion: new
technologies, global population
growth, increasing urbanization,
rising incomes, environmental and
energy saving concerns account for
the rapid evolution and growth of this
particular sector.
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EDITORIAL

Lighting and lasers
New, energy-efficient lighting solutions
Update, upgrade or go for new installations?
The lighting industry is in constant expansion: new technologies, global population growth,
increasing urbanization, rising incomes, environmental and energy saving concerns account for
the rapid evolution and growth of this particular sector.
The gradual phasing-out of incandescent light bulbs in many countries around the world has
led to the development of new types of energy-efficient electric lights, be they CFLs (compact
fluorescent lamps) or LEDs (light-emitting diodes).

Claire Marchand
Managing Editor e-tech

As a result, lighting for residential, commercial, industrial and public spaces is undergoing a
radical transformation with the introduction of new and more energy-efficient lighting solutions.
The question for all users – individuals and collectivities – is whether to buy new installations
and systems or to upgrade/update existing ones.
A number of IEC TCs and SCs prepare International Standards for components and systems
in the lighting industry in general, including in its management dimension. In particular, the work
done by IEC TC 34 enables new types of energy-efficient light bulbs and compatible fixtures to
be introduced across all sectors and domains of the lighting industry.

Urban furniture in a new light

Illuminated bridge on the River Clyde, Glasgow
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Lighting manages to smarten up
Whole sector progress benefits users and industry
Morand Fachot
Advanced light management
systems make it possible to go
beyond adequate lighting to deliver
precisely the right light to the
right place at the right time. This
flexibility results in greater comfort
and wellbeing for users. A number
of IEC TCs (Technical Committees)
and SCs (Subcommittees) prepare
International Standards for
components and systems in the
lighting industry in general, including
in its management dimension.

activities. But things are changing rapidly,
driven initially by the quest to achieve
energy savings.
Lighting make up a significant share
of global electricity consumption and
administrations in many countries have
introduced measures aimed at deploying
more energy-efficient lighting solutions for
all uses.
For individual consumers, the most visible
– and sometimes controversial – measure
so far has been the gradual phasing out
of the incandescent light bulbs that have

The lights they are a-changin’
Lighting in many residential, office,
commercial and industrial spaces is still
based on installations designed a long
time ago when energy was relatively
cheap and abundant. They lack flexibility
and don’t really take into account
individual requirements. Many lamps and
luminaires are still fairly inefficient, lights
are often switched on and off [or not!]
manually as occupants or workers enter
or leave premises and lighting is often
not optimized for users’ requirements or

been used for some 130 years, in favour
of energy-efficient bulbs. These come
in two main varieties: CFLs (compact
fluorescent lamps) and LED (light emitting
diode)-based lights. CFLs are cheaper,
having been on the market for longer,
but LED lamps are gaining ground
everywhere, including in the residential
market, as their price is falling sharply and
their performance improving. They are
also very flexible, as their brightness and
colour can be adjusted, and they offer a
long service life.

Light management allows the optimization of lighting in offices (Photo: Philips)
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For lighting professionals and facility
managers in the office, commercial and
industrial sectors, the main choice now is
between more energy-efficient fluorescent
and LED-based lighting solutions. Further
savings can be made by installing more
efficient lights and luminaires, taking
another look at working areas and
making better use of natural lighting.
IEC SC 34A prepares International
Standards for all different types of lamps,
including LED-based ones.

Managing lighting assets for
improved savings and comfort
Retrofitting energy-efficient lamps or
installing new light fixtures are just two
of the steps that can be taken to cut
energy consumption in lighting. The other
most effective additional measure is the
introduction of lighting management. This
enables the right light to be provided in
the right place at the right time.
One distinctive feature of traditional
lighting installations is that generally
they have had to be switched on and off
physically in many places. They are often
left permanently on in office, commercial
and industrial spaces or outdoors,
consuming power unnecessarily. This
will become less common as property
owners and institutions take a harder look
at their energy bill.
Light management systems both control
(switch on and off) and regulate (the
need for or level of) lighting. Lights can
be switched on and off automatically at
pre-set times. This can be done with TDS
(time-delay switches), which operate for
a certain time and can either be manually
actuated and/or remotely electrically
initiated. International Standards for TDS
are prepared by IEC SC 23B: Plugs,
socket-outlets and switches, part of
TC 23: Electrical accessories.

TECHNOLOGY FOCUS
Unprecedented levels of convenience
As well as the ability to save energy,
intelligent light management systems
provide all users with high levels of
comfort and convenience through
their flexibility, their ability to control
colours and brightness and their
capacity to adapt lighting for different
tasks and according to the availability
of daylight.

Digital ambient light / proximity sensor, like this one help control lighting and save energy
(Photo: OSRAM)

The brightness of lamps can be
adjusted with dimmers, which are
electronic switches. IEC SC 23B
prepares International Standards for
this type of switch. Lights can also
be activated by special devices that
react to a situation – for instance if a
presence is detected or there are low
levels of light. Such devices can be
found indoors – in working spaces,
corridors or lifts – or outdoors in
security lighting or new urban lighting

installations relying on LED lamps
(which, unlike conventional outdoor
lights, can be switched on and off
frequently and dimmed).
A single lamp or luminaire can also
combine several sensors – for instance
dusk-to-dawn and motion sensors.
These sensors rely on semiconductor
and optoelectronic systems. IEC SC 47E:
Discrete semiconductor devices, prepares
International Standards for these.

Individual luminaires can be adjusted
according to requirements or solutions
can be developed for whole rooms,
buildings and even outdoor or urban
lighting. A wide degree of control is on
offer, ranging from individual lighting
points to entire landscapes.
Lighting is undergoing a revolution: the
merger of energy-efficient and flexible
lights – LED-based solutions in particular
– and intelligent lighting management
systems benefits not just the industry,
but also users, in terms of savings and
convenience.
The tireless work of IEC TC and SC
experts, who prepare International
Standards for all possible links in the
lighting chain, is what makes all these
advances possible.

Making large spaces more pleasant (ThyssenKrupp Quarter, Essen, Germany - Photo: GE)
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Urban lighting: upgrade or replace?
Uneasy choice between high short-term costs and long-term savings
Morand Fachot
Lighting for the residential,
commercial, industrial and public
spaces is undergoing a radical
transformation with the introduction
of new lighting solutions. Users
are often faced with an alternative:
buying new systems, upgrading or
adapting existing installations. Several
IEC TCs (Technical Committees)
and SCs (Subcommittees) are
preparing International Standards for
many components used in lighting
installations to ensure these get more
energy-efficient.

Different environments, multiple
needs
Until the emergence of entirely new types
of energy-efficient lighting systems and
public policies aimed at cutting the growth

in energy consumption, homeowners,
businesses or public authorities had little
choice but to rely on long-standing and
tested solutions.
Homes mainly used very inefficient
incandescent bulbs, of the tungsten
or halogen sorts. They are now shifting
to more energy-efficient CFLs (compact
fluorescent lamps) or LED lamps
as incandescent bulbs are being
phased out.
In office, commercial, industrial or public
spaces fluorescent tubes, incandescent
bulbs and HID (high intensity discharge)
lamps are used, as well as other light
sources such as incandescent, halogen or
CFLs for task lighting.
HID lamps are also used in warehouses,
outdoor areas, parking lots, pathways, etc.

Illuminating city landmarks with LEDs (Tower Bridge, London, Photo: GE)
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Public institutions also manage extensive
lighting assets for outdoor use.
These are large consumers of electricity
and many authorities are looking at ways
of cutting their energy and life-cycle
maintenance bills. The choice they face
is between refurbishing, renewing or
replacing parts of, or whole installations,
with the decision down to costs, and
sometimes taken according to shortterm constraints rather than long-term
considerations.
IEC TC 34: Lamps and related equipment,
and its four SCs prepare International
Standards for all kinds of lamps and
associated gear, such as lamp caps and
holders, and for auxiliaries like ballasts
and luminaires. Their work makes lighting
equipment interchangeable and safe to
operate.

TECHNOLOGY FOCUS

LED modules are now used in traffic lights
(Photo: OSRAM)

Street and city lighting – a powerhungry environment
In addition to operating lighting installations
for offices, buildings for emergency
services or indoor sports facilities, public
institutions have to manage extensive
and complex urban lighting networks
and equipment. These are necessary for
city and street lighting, traffic lights and
signage for roads, bridges and tunnels, as
well as for public spaces.
The resulting operating costs for the
energy consumed, servicing and
maintenance of urban lighting installations
may represent a significant burden in the
long term and authorities everywhere are
looking at ways of cutting these.
Operating costs, rather than initial capital
costs, are often the deciding factor in the
refurbishing, upgrading or replacement of
lighting assets.
As regards office space or other premises
the replacement or upgrade of energyinefficient lights can be adopted to cut
energy bills. The same easy solution
does not apply to urban lighting which
is a demanding and power-hungry
environment. In the US, for instance, it
consumes 8% of all the energy generated
in the country.
Urban lighting is complex as it must meet
many needs such as helping pedestrians
and road users find their bearings and
move around safely, illuminate architectural
landmarks or outdoor areas, such as
parks or sports grounds, provide light at
entrances and all around buildings, etc. To
fulfil these needs different types of fixtures

are needed, such as recessed or low
and high column or catenary luminaires
for orientation or road lighting, spots or
floodlights to illuminate facades, wall
luminaires, traffic lights, etc.

Smart street lighting systems are
equipped with control nodes that, in
combination with various sensors, allow
for the remote on/off switching and some
level of dimming control.

As public institutions in many countries
are looking at meeting sustainability
targets and at providing the proper level
of services expected by local residents
with more limited resources, street
lighting installations, that may account
for as much as 40% of their electricity
bill, are seen as opening possibilities for
long-term savings and good returns on
investments. LED-based lighting solutions
in particular offer radically new prospects
not just by saving operating costs, but
also as they may transform completely
public outdoor lighting by introducing
tailor-made and smart solutions.

IEC SC 47E: Discrete semiconductor
devices, prepares International
Standards for components used in a
variety of sensors. As for IEC SC 23B:
Plugs, socket-outlets and switches, it
prepares International Standards for
HBES (home and building electronic
systems) switches that can be used
for the operation of lamp circuits and
dimmers. Pike Research, a market
research and consulting company
that provides analysis of global clean
technology markets, estimates that
more than USD 100 billion will be spent
in the next 10 years to support smart
city development and that “the power
and communications ability of a smart
street lighting system can provide
the backbone for many smart street
applications”.

Smart lighting for smart cities
Outdoor urban lighting, for streets
and paths, and other applications still
uses mainly HID lamps like low- and
high-pressure sodium vapour lamps
and metal halide lamps. These lamps
present the advantages of having long
service lives when properly powered
and high luminous efficacy, but present
a number of shortcomings in terms of
light quality, power consumption and
flexibility. Low- and high-pressure sodium
vapour lamps have poor colour rendering
as they appear bright yellow or intense
pink orange when warm. Metal halide
lamps provide a whiter light and are
used for wide area overhead lighting of
commercial, industrial and public spaces.
However HID lamps cannot be dimmed
and may see their service life more than
halved if switched on and off frequently.
A number of cities and local authorities
are looking at phasing out these lamps
and replacing them with LED-based
solutions. Key drivers for the change
are the dramatic fall in the price of LED
lamps, public policies pushing energy
efficiency and investments in smart city
infrastructure that will integrate smart
street lighting systems.

The company forecasts unit sales of LED
street lights to grow by 24,9% a year
between 2012 and 2020, from fewer than
3 million to more than 17 million units.

Balancing tight budgets and saving
needs
A number of initiatives, at a city level or
grouping several urban communities,
sometimes in different countries, are
looking at the opportunities and costs of
introducing LED street lighting and smart
lighting projects.
The US city of Pittsburgh, Pennsylvania,
published its LED Street Light Research
Project report in September 2011. The
city operates some 40 000 street lights
at a yearly electricity and maintenance
cost of approximately USD 4,2 million.
Replacing these mainly HID lights
fixtures with LED systems is expected
to save an estimated USD 1,7 million a
year in reduced energy and maintenance
costs and to cut CO2 (carbon dioxide)
emissions by 6 818 tonnes a year.
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However, following a pilot project it
appears that switching from the current
system to the more advanced LED lights,
even if smart solutions are not introduced,
is a complex procedure. Unlike luminaires
found in households and many offices,
which allows CFLs or LED lamps to
replace incandescent light bulbs, LED
systems cannot be installed in existing
street fixtures designed for HID lights, as
they require electronics and ballasts of
a different kind. Furthermore, luminaires
for current lamps do not have reflectors
or lenses that can control glare from LED
lamps or provide the right beams and
must be replaced. Therefore, the whole
conversion appears quite costly.
LED Street lighting used with sensors helps
cities cut electricity bills (Photo: Philips)

However, an important factor to be taken
into account is the extremely long life

of LED-based street lighting solutions.
AmberGreat Electronics’ LED street lights
of the Aries series, for instance, have a
lifetime of 60 000 hours, equivalent to
being on 12 hours a day for over 13 years
without dimming. Reduced maintenance,
replacement and power costs make LED
street lights attractive solutions in the
longer term. The choice between high
short-term capital expenditures and longterm maintenance, operating and energy
savings may not be an easy one for many
public institutions that manage very large
urban lighting assets as they also try to
keep their budget under control. Whether
the introduction of energy-efficient and
smart lighting appears sooner or later,
IEC work will ensure its components will
be as interchangeable and as safe to
operate as possible.

Bright future for LEDs on the roads
Car manufacturers are introducing LED-based lights in all classes of vehicles
Morand Fachot (edited version of article
published in LEDs Magazine, July 2013)
IEC International Standards and
evolving LED technology will both
play a key role in increasing the
adoption of solid-state lighting in
automotive applications.

Better vision, safer driving in poor
visibility
The majority of drivers feel stressed in
poor visibility conditions, particularly at
night when the ability to perceive and
judge distance is severely impaired.
Although traffic on the roads is much
lighter at night, in many countries,
including the US, around 40% or more
of all traffic fatalities occur during nighttime hours. Well-lit roads ease drivers’
strain and greatly increase safety. The
recent introduction of LED-based lamps
(also called SSL, solid-state lighting) for
autos is set to improve driver safety and
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LED-based lights allow more design flexibility and clearer brand identity (Photo: Audi AG)

comfort at night, as well as during the
day, and to offer additional advantages in
cabin lighting. Moreover, IEC International
Standards will play a key role in the move

to SSL in automotive lighting, a market
whose total value is forecast to grow from
nearly 19,5 billion in 2013 to more than
USD 25,3 billion by 2018.

TECHNOLOGY FOCUS

LED-based OSLON Black Flat and OSRAM
OSTAR Headlamp Pro (Photo: OSRAM)

The need for drivers to see other vehicles
— and to be seen by them — after dark
emerged naturally as soon as cars first
appeared on roads. Initially, cars were
fitted with acetylene and oil lamps.
Early car electrical systems were rather
unstable and their lamps were subjected
to harsh conditions such as shock and
widely varying climatic conditions and
temperatures. All of these contributed
to the somewhat slow large-scale
implementation of electric lamps, which
only started in the 1920s.

Slow initial progress, but rapid
expansion now
Because the ability to see ahead
properly is fundamental to safe night
driving, improving the performance of
headlamp light bulbs has always been
seen as essential. Until the introduction
of HID (high-intensity discharge) lamps,
also known as xenon lamps, the light
source used in incandescent headlamps
was a tungsten filament placed in
a vacuum or inert-gas atmosphere
inside a bulb or a sealed unit. The
main drawback of tungsten bulbs is
that their luminous flux (intensity) drops
significantly after some 1 000 hours. The
tungsten bulbs were further improved
with the introduction of halogen gas in
the bulbs in the early 1960s. Halogen
bulbs had a higher luminous flux and
longer useful lifetime.
Xenon lamps that generate light based
on the principle of gas discharge were

first fitted to motor vehicles in the
early 1990s. They represented a major
improvement over halogen lamps as
their colour temperature is closer to
daylight, they are brighter, they have a
greater range, they illuminate the edges
of the road better and they last at least
twice as long. The main drawback to
xenon is glare, which can be reduced by
the incorporation of various automatic
devices. In spite of their qualities, xenon
lamps are not as widely adopted as
halogen lamps.

LEDs enter the automotive world
The introduction of LED-based
automotive lighting is a relatively recent
development. The first LED rear lights
and headlamps were fitted to production
vehicles in 2003 and 2006, respectively.
The benefits of LEDs, especially for
headlamps, are already obvious, including
the fact that their light colour is very
similar to daylight. LED headlamps are
now being introduced by all major car
manufacturers and are seen as the future
of automotive lighting.
Besides headlamps, LED-based lights
can be used for general and interior
lighting. Their higher energy efficiency
translates into lower fuel consumption
and noxious emissions, helping
manufacturers meet ever more stringent
regional or national limits. LED light
sources have a much longer lifetime
than their predecessors; they may even
outlast the vehicle to which they are
fitted. They also offer an unprecedented
level of design versatility that is essential
for manufacturers, allowing them to
differentiate their vehicles from the
competition.

International regulations and
standards
Road vehicles are produced and
traded globally and are used regularly
across national borders. The need
for International Standards is clear
as road safety requires that lights are
standardized in terms of characteristics

such as performance, colour durability
and interchangeability.
The UNECE (UN Economic Commission
for Europe; www.unece.org) is the
international body that sets many of the
regulations for road vehicles through its
World Forum for Harmonization of Vehicle
Regulations (WP 29).
The UNECE Working Party on Lighting
and Light-Signalling (GRE) is the
subsidiary body that prepares regulatory
proposals on active safety for vehicle
lighting and light signalling. This group
conducts research and analysis to
develop lighting requirements for vehicles.
Most countries — with the notable
exception of the US and Canada, which
have their own directives — recognize
the UNECE Regulations and apply them
in their own national requirements. Much
of the GRE’s work depends on and
references various International Standards
on lighting for road vehicles prepared by
the IEC.

Evolving Standards
The relatively recent introduction of LEDbased light sources has led to changes
in lighting standards. Initially fitted to
the high-end/luxury segment of the car
market, LED lights are spreading rapidly
to all categories of vehicles due to their
wide-ranging benefits and flexibility. As
these lights represent a completely new
concept, they require new standards to
ensure they meet road safety regulations
and operate properly in a highly
demanding environment.
IEC SC (Subcommittee) 34A: Lamps,
prepares International Standards for all
types of lamps (filament, discharge and
LED), for general lighting and for road
vehicles. These Standards identify the
lamps’ dimensional, electrical, luminous
and performance requirements. Lamps
for road vehicles operate in a particularly
harsh environment and since they have
a direct impact on road safety, tests are
essential to ensure they meet all the
necessary conditions.
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Differing constraints
The basic function and interchangeability
of filament and discharge lamps
for road vehicles differ from those
of LED light sources. The former types
must comply with the IEC 60809
International Standard that defines the
dimensional, electrical and luminous
requirements of lamps for road vehicles.
In particular, this standard defines the
markings, bulbs, dimensions, colours,
caps and bases.
LED light sources, which are based
on modules (LED components used
by the industry), are not covered by
IEC 60809 but by other IEC Standards
specific to LED modules. However,
the latest edition (released in February
2013) of another International Standard,
IEC 60810, which sets out the
performance requirements of lamps
for road vehicles, applies to all 3 types
of lamps.

Special conditions
LED light sources must meet conditions
that are not necessarily relevant to
filament and discharge lamps, in terms
of UV radiation, colour maintenance

Glare-free reading light with powerful interior
lamps in LED technology (Photo: Hella KGaA)
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and electromagnetic compatibility. As
LED light sources have a longer rated
lifetime than filament or discharge lamps,
their lumen maintenance is assessed
differently.
Another issue that manufacturers have
had to deal with is thermal management,
and LED modules and light sources often
come with integrated heat sinks. Unlike
their filament and discharge counterparts,
LED light sources are mainly of the
non-replaceable type and are usually
intended as components for integration
into the luminaire or lighting device
by manufacturers. They are designed
as, and meant to be, indivisible parts
of a lighting or light signalling device,
or to be elements of a module or light
engine. The auto industry has developed
replaceable LED modular sources, usually
intended for sale to the general public as
replacement parts.

Unparalleled flexibility and benefits
LED light sources can replace all other
types of automotive lamps. They are
available for headlamps (high and low
beam), brake lights, rear combination
lamps, centre high-mount stop
lamps, daytime running lamps (DRLs),
indicators, interior reading lights (map
lights), dome lights, accent lights, fog
lamps and position and marker lamps.
Moreover, LEDs are being used for
ambient lighting and in dashboard and
instrument lighting.
In addition to enhanced driving safety
and comfort, LED light sources offer
many other benefits:
• Lighting flexibility: lighting
requirements and limitations
vary greatly according to traffic
conditions. LED solutions allow
the optimal use of environmental
and traffic-related dynamically
controllable light distribution
patterns such as dynamic bending
of light or adaptive front lighting
systems (AFSs), already used for
other types of automotive lamps.
Such adaptive lighting is particularly

•

•

important to avoid blinding other
drivers when turning across or
following other vehicles, or for better
visibility of fixed or moving obstacles
on road sides. LED lights are also
dimmable
Durability and efficiency: LEDs for
automotive lighting have a much
longer rated lifetime and use less
energy than filament or discharge
lamps. LEDs are up to 40% more
energy efficient than the former
sources. Since reduced energy for
lighting translates into lower fuel
consumption, this is a significant
feature at a time when tighter
consumption and emission rules
are introduced in all countries, even
though road vehicles are required
now to use DRLs in many countries
Design flexibility: an important
benefit of LED lighting solutions for
car manufacturers is the design
flexibility they offer. Car design
bureaus have much greater freedom
to come up with innovative designs
using lighting to accentuate or
attenuate certain shapes and give
cars a common brand signature.
LEDs were first fitted to vehicles
from the exclusive segment of the
market, but they are now found in
all classes of cars.

Potential not exhausted
LEDs for automotive or other
applications are constantly evolving.
Their potential in the automotive sector
is set to expand as LED modules
improve and as new technologies like
OLEDs (organic LEDs), which produce a
comfortable and homogenous light, are
introduced. Safer night driving conditions
do not depend on good vehicle lighting
alone but also on superior road signage
and lighting. LEDs are also increasingly
showing the way in this highly significant
area. Further benefits of LED lighting for
automotive applications are likely to be
discovered and it can be safely assumed
that they will have a bright future in the
road traffic environment.
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LaserOrigami: laser-cutting 3D objects
Rapid prototyping with a laser cutter
Stefanie Mueller, Bastian Kruck and
Patrick Baudisch
Rapid prototyping, the fast-moving
production of models or parts, is
quickly expanding in manufacturing
and other sectors. Researchers
from the Hasso Plattner Institute, in
Potsdam, Germany, have developed
an innovative technique that does
not use additive or subtractive
processes, but a laser cutter to cut
and bend material. They describe
this procedure, which they have
dubbed LaserOrigami, and outline its
potential, benefits and limitations

Rapid prototyping and fast iteration
As its name indicates, a key requirement of
rapid prototyping is speed: faster iteration
allows for additional versions and thus for
a better design within a given time frame.
Unlike software interfaces that may only
need recompilation, physical objects
require actual production—generally
a much more time-consuming step.
Generally, 3D printers, laser cutters and
milling machines are used for the rapid
prototyping of different design versions.
LaserOrigami is a single integrated rapid
prototyping system that produces 3D
objects by cutting and bending a single
flat piece of acrylic material using a laser
cutter. LaserOrigami is substantially
faster than traditional rapid prototyping
techniques, such as 3D printing and
traditional laser cutting, as the resulting 3D
objects do not require manual assembly.

Respective benefits and downsides
Using additive processes 3D printers offer
maximum freedom in terms of the shapes
they can produce, but they are slow as
they assemble objects in layers from
individual voxels (volumetric pixels).

repeatedly back and forth over the area
to be bent. As a result, the work piece
heats up only to the point where it turns
pliable; it then bends under the influence
of gravity. The result is a precise 90°
corner. The part can be bent beyond
90° by using a servomotor that allows
repeated rotation.
Focusing and defocusing a laser beam to
cut or bend materials with thermoforming
properties

Laser cutters achieve much higher
speeds by generating objects from 2D
plates rather than individual voxels.
However, joints are generally needed
to achieve three-dimensionality with
the resulting pieces requiring assembly.
This introduces repetitive manual labour
or mechanical steps into production
processes, also limiting how fast
designers can iterate their project.
LaserOrigami is a novel rapid prototyping
process that uses a laser to cut and
shape 3D structures by bending the work
piece rather than by using joints, thereby
eliminating the need for assembly.

Bending with a defocused laser
The key idea behind LaserOrigami is
that it achieves three-dimensionality by
folding/bending material rather than by
using joints. It does this by heating up
selected areas until they soften and bend
under the force of gravity.

LaserOrigami modifies the laser’s
focus by moving up and down the
cutting table under computer control.
This allows cutting and bending to be
executed in a single integrated process.
When the user takes the work piece
out of the equipment, it is already fully
assembled.

LaserOrigami’s CAD user interface
LaserOrigami offers a traditional CADstyle interface, which was created as
a “master shape” library for Microsoft
Visio. The shapes in the LaserOrigami
master shape library encode all the
“instructions” that the laser cutter
requires to produce the respective
shape, i.e. the lines that cut and the lines
that drive the back-and-forth motion
of the defocused laser. The back-andforth motions of the defocused laser are
encoded as pairs of lines of opposite
orientation.

The cutting laser is normally focused on
the work piece causing the material to
heat up so much that it evaporates. In
contrast, LaserOrigami bends material by
distributing the heat over a larger surface
by moving the work piece away from the
laser, thus defocusing it.

Switching between cutting and bending,
that is moving the table up or down,
is encoded in the line colours. In our
cutter configuration we programmed
red lines to mean cutting: whenever the
laser encounters a red line the table will
move to bring the laser into focus. In
contrast, we configured green lines to
move the table down, causing the laser
to go into defocused mode, so heating
up the material for bending.

In addition, LaserOrigami distributes the
laser’s heat further by running the laser

The feature we manipulate here is called
z-axis by our laser cutter. It is normally
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used to bring materials of different
thicknesses into focus; with LaserOrigami
it is used instead to defocus.
To make sure all features are executed in
the proper sequence, the stacking order
of all lines is set up within Visio; bottom
lines are executed first, so that the cutting
order can be arranged using “send
forwards/backwards” commands when
creating the master shapes. Since the
laser cutter model used always executes
all lines of one colour before moving on to
the next colour, a new colour is used for
each group of cuts or bends.
Finally, all lines of a master shape that
encode laser cutter instructions are
masked by moving them on a hidden layer
in the drawing. This allows the user to
work with only the information necessary,
i.e., to determine where cuts and bends
will be executed by the laser but not how,
thereby preventing a cluttered interface.

Design elements
LaserOrigami creates all designs from 3
basic actions: bending, suspending and
stretching.
Bending only allows bends of up to 90°,
limiting designs to “2,5D”. However, using

a servomotor to rotate the work piece
repeatedly allows it to be bent beyond
the vertical axis. Suspending an area
of material in a controlled way is made
possible by creating hangers that are
designed to unfold when heated up with
the laser. The depth of the suspended
area is defined by the length of the
hangers.
Creating a hanger requires making a
hole in the work piece. This is one of the
limitations of this approach, although it
does offer the opportunity to steer the
hangers into place. This allows them
to be positioned so as to minimize
interference with the rest of the work
piece.
Stretching is used to create other objects,
such as a paint holder. This requires
the use of closed containers to hold the
liquid paint. To achieve this, the outline
of an area is heated until it becomes
loose and stretches under the weight of
the suspended patch. If the latter is too
light, weights can be added to it before
suspending. Stretching causes the inside
surfaces of the suspended area to get
thinner, limiting the maximum suspension
depth, although this is also dependent on
the material’s thickness and on the width
of the stretched area.

IEC TC 76 International Standards for the
safety of laser equipment include recommendations for proper labelling

Benefits and limitations
LaserOrigami is a truly rapid prototyping
system that allows users to create 3D
objects in a single fast and integrated
process. As it uses a laser cutter to bend
rather than joining, no additional manual
or mechanical handling is required.
In addition, it produces parts that are
sturdier because they are made of a
single piece and have no joints.
However, LaserOrigami currently presents
certain limitations. They include:
•

the length of material that can
be bent: a certain minimum
temperature must be retained over
the entire length to allow the piece
to bend

•

the thickness of the material: the
thicker the material, the longer it
takes to bend

•

Use of materials that have
thermoforming properties, such as
acrylic; others are not suitable.

As a new rapid-prototyping technique
LaserOrigami presents many advantages
and is set to prove useful in many
industrial and other domains, such as
architecture. A number of manufacturers
in the plastic parts sector have expressed
interest in this process.
International Standards for the safe
use of equipment (including systems)
incorporating lasers, such as the
Universal Laser Systems PLS6.150D
used for LaserOrigami, are prepared by
LaserOrigami is faster than 3D printing (left) and requires less handling than laser cutting and
assembling (right)
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IEC TC (Technical Committee) 76: Optical
radiation safety and laser equipment.

INDUSTRY SPOTLIGHT

A lighter greener touch
Lighting the way forward
Morand Fachot
The world’s lighting industry is
constantly expanding, driven by
new lighting technologies, global
population growth, increasing
urbanization, rising incomes
and a desire to check power
consumption. Work by IEC TC
(Technical Committee) 34: Lamps
and related equipment, and its SCs
(Subcommittees) enables new types
of energy-efficient light bulbs and
compatible fixtures to be introduced
across all sectors and domains of the
lighting industry.

A huge and dynamic market
The lighting industry has a major global
economic impact. It is very fragmented
and complex and extends across
three main sectors: general lighting,
automotive lighting and backlighting
(for broadcasting, IT and multimedia
equipment). It was estimated to have
revenues of around EUR 69 billion in
2010; these are expected to rise to
EUR 108 billion in 2020, making this
sector comparable in size to the global
TV market.

General lighting accounts for close to
75% of the lighting market, according to
a 2011 McKinsey report. It covers many
components and elements, not just the
most obvious categories of lamps and
fixtures, but also, increasingly, lighting
control and management systems.
It is the fastest growing segment of
the lighting market and is forecast to
increase by 69% over the period
2010-2020.
The automotive lighting market is
growing steadily as the vehicle market
expands strongly in emerging countries
and LED-based lights increase their
penetration. It represents approximately
20% of the total lighting market.
General lighting consumes huge
quantities of electricity, nearly a fifth of
the total global production of electricity.
At a time of growing concern regarding
rising energy costs and environmental
issues, efforts to curb electricity
consumption have become a priority for
governments around the world, making
the lighting sector a prime target for
savings. The quest for energy-efficient
lighting has driven the development of

new types of light sources in what has
been a stable industry for a very long
time.

How long does it take to change a
light bulb…?
Lighting for residential, commercial
and industrial use has relied on the
incandescent light bulb for 130 years
and also, from the 1930s onwards,
on fluorescent tubes – the most
common lamp in office lighting and
many other commercial and industrial
applications.
Incandescent bulbs are very inefficient as
at most 5% of the power they consume
is converted into visible light, while the
rest is dissipated as heat. Fluorescent
lights are more efficient, converting over
20% of the power input to visible white
light.
In addition to being inefficient,
incandescent light bulbs have a short
rated lifespan of 750 to 1 000 hours.
Fluorescent lights can last more than
15 000 hours.
New types of lights that promise to
deliver more energy-efficient lighting
have emerged only fairly recently.

Containing rising power consumption
Governments and businesses
seeing the need to check rising
energy consumption for economic,
environmental and other reasons means
they have turned their attention to the
main energy consumers to see where
savings could be achieved. Lighting,
because it uses a significant share of
world total electricity production, is an
obvious choice.

Energy-efficient CFLs can replace incandescent bulbs in many applications

Efforts to curb consumption of lighting
installations have led governments
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Benefits far outweigh drawbacks
In spite of their significant advantages
over incandescent bulbs, CFLs present
certain shortcomings, but these
are being addressed and they keep
improving.

200 Philips LED-based bulbs completed 25 000 hours of testing without failure (Photo: Philips)

to take measures to phase out
incandescent lamps and support the
introduction of more energy-efficient
lamps. Decreasing production and retail
costs of energy-efficient lights have
also favoured their growing adoption
by consumers in replacement of
incandescent bulbs. They come in two
main types: CFL (compact fluorescent
lamp) and LED (light-emitting diode)
lamps.

Different technologies, same purpose
CFLs are based on the same principle as
conventional fluorescent lamps but the
tubes are folded or shaped into a spiral
to provide compact size and allow them
to fit in fixtures and luminaires designed
for incandescent bulbs. They also use
electronic ballasts, devices that limit the
amount of current to ensure the light
starts and operates properly. Ballasts for
CFLs that are used in fixtures designed
for incandescent lights are built into the
base of the bulb.
CFLs are much more energy-efficient
than incandescent lights. To provide an
equivalent amount of visible light they
use only around 25% of the energy an
incandescent bulb would need. Another
advantage of CFLs over incandescent
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bulbs is their longer rated service life,
between 6 000 and 15 000 hours.
The other significant recent breakthrough
in lighting has been the introduction of
LED-based solutions (also called SSL,
solid-state lighting). They have been
described as a disruptive technology
and “the only fundamentally new lamp
technology to enjoy commercial success
in the last 100 years”. LED lamps rely on
a semiconductor light source. LEDs were
first used as components in electronic
devices in the early 1960s. Their main use
was as indicators and in displays where
their low power consumption and long
lifetime represented significant advantages.
These characteristics also made them
suitable for lighting applications.
LED lamps use up to a tenth of the
energy needed by an incandescent
bulb to give an equivalent amount of
light. They have a very long service life:
it can exceed 30 000 hours, cutting
maintenance costs drastically for
many applications such as industrial,
street, public or airfield lighting. Initially
their high cost limited their use to
architectural, commercial and industrial
environments, but falling prices mean
they are now entering the residential
market in significant volumes.

Many users complain that they do
not give the same amount of light
as incandescent bulbs. This is often
the result of manufacturers making
exaggerated claims based on the
equivalent output in watts of CFLs
and incandescent bulbs and is also a
result of their different, warmer colour
temperature. Another criticism of
CFLs is that, unlike their incandescent
equivalents, they take longer to reach
full brightness – up to a minute or
slightly more. While some CFLs are now
“instantly on”, not all are dimmable and
their use in applications where they must
be switched on and off frequently can
shorten their service life significantly.
Environmental concerns have been
expressed as CFLs, like all fluorescent
lights, contain mercury. However, these
claims are vastly exaggerated as the
quantities of mercury in CFLs are minute:
3-5 mg per bulb with some eco-friendly
categories containing as little as 1 mg.
Countries that have introduced CFLs
have also launched recycling schemes
for the bulbs.
To put things in perspective, it is
worth mentioning a 2008 study by
Yale University which estimated that if
the US switched to CFLs the energy
savings at power stations would lead
to cuts in mercury emissions of 25 000
tonnes a year. Furthermore, compared
to an incandescent bulb, each CFL
is expected to reduce CO2 (carbon
dioxide) emissions by about 590 kg
over its lifetime.

LEDing the way into the future
As for LED lamps, they are very energy
efficient and flexible: they can be used
in lighting management solutions with
dimmers and sensors for commercial,

INDUSTRY SPOTLIGHT
industrial or public lighting solutions
and, increasingly, in homes. Their
main drawback is their cost, which
is still significantly higher than that of
incandescent lamps or even CFLs as their
production process is complex. However,
their price is predicted to drop by nearly
38% between 2012 and 2015, and a
further 10-15% by 2020. Furthermore,
given their extremely long lifetime they are
an interesting solution. Manufacturers’
claims regarding the lifetime, lumen
maintenance and chromaticity change
of LED-based lights is often questioned
given the expected duration of the tests
(2-3 years).
However, results of a DoE (US
Department of Energy) competition for
60 W LED replacement lights seems to
vindicate these claims. Published in July
2013 they showed that after 25 000
hours of testing not a single of the 200
LED-based bulbs submitted by Philips
Lighting North America had failed, and
that all had exceeded the expected
lumen maintenance and chromaticity
change requirements set in the test.

There are constant improvements in the
performance and efficiency of LED lights.
Being relatively new products, their
performance is often difficult to assess.
To help with this problem, IEC SC 34A:
Lamps, has issued several PAS (publicly
available specifications) covering the
performance and measurement of
lamps, luminaires and LED modules. The
use of PAS in this area has helped unify
the way performance claims are being
made by manufacturers and tests are
being conducted to back these up.

A major economic stake and a
cleaner solution
The ban on sales of incandescent lights
in dozens of countries across the world,
and their limited lifespan, mean that a
huge market for replacement energyefficient bulbs has emerged. The global
market for lamps alone is forecast
to reach USD 40,4 billion by 2017,
according to a November 2011 GIA
(Global Industry Analysts) report.
The latest Country Lighting
Assessments for 150 countries

released by UNEP (the United Nations
Environment Programme) and its
partners in June 2012 gives details
of the economic and environmental
benefits of a switch to energy-efficient
lights.
The yearly savings in electricity for a
global phase-out of inefficient lights
would amount to around 5% of
global electricity consumption. The
construction of 252 large power plants
(500 MW each) could be avoided,
resulting in savings on unnecessary
investments of approximately USD 210
billion. Additionally, 490 million tonnes
of CO2 emissions a year would be
prevented.
The work done by TC 34 and its SCs
in preparing International Standards
regarding specifications for lamps,
luminaires and all related equipment has
been instrumental in helping the industry
introduce reliable energy-efficient lights
and in bringing countless economic,
energy and environmental benefits to the
world.

LED lamps are also used outdoor, like as in this petrol station in Portugal (Photo: OSRAM).
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Brighter, cleaner and cheaper lights
More efficient and robust technologies will benefit users and the environment
Morand Fachot
In 2007, the International Energy
Agency estimated that lighting
accounted for just under 20% of
electricity use worldwide. Public
policies, reflecting environmental and
energy saving concerns, are driving
the global take-up of energy-efficient
bulbs. The lighting industry’s need
for proper International Standards to
ensure the safety and measure the
performance of these bulbs is obvious
and proceeding apace under the aegis
of IEC TC (Technical Committee) 34:
Lamps and related equipment, and its
SCs (Subcommittees).

The future is bright, the future is
energy efficient
For generations, domestic lighting has
been dominated by incandescent bulbs,
which radiate light from a heated tungsten
filament. They waste about 95% of the
electricity they consume, by creating heat
instead of light, and last an average of 750
to 1 000 hours. As they are withdrawn
from sale across the world over the next
few years, consumers will increasingly
switch to more efficient alternatives that
are not only cheaper in the long run, but
are also more environmentally friendly.
Energy-saving lamps for the home
can last many more times longer than
traditional bulbs, cutting down on
domestic electricity bills. They come
in three main varieties: CFLs (compact
fluorescent lamps), LED (light-emitting
diode) based lamps and halogen lamps.
IEC TC 34 and its SCs prepare
International Standards for these lamps,
helping manufacturers make reliable and
safe products that benefit the end user.
CFLs are what most people visualize when
they think of energy-efficient light bulbs.
First introduced in 1980, they are miniature
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versions of full-sized fluorescent lights
that screw into standard lamp sockets
and give off light that looks similar to that
of incandescent bulbs. CFLs are widely
available, use up to 80% less electricity
than incandescent bulbs when turning
energy into light, and last up to 10 times
longer. Over its lifetime, each CFL is
expected to provide a considerable saving
in terms of CO2 emissions in comparison
with its incandescent equivalent.
Halogen bulbs are not as efficient as
CFLs and do not last as long, but still use
between 25 and 40% less energy than
traditional light bulbs. LED-based lighting
solutions are the most recent addition;
they are built on LED chips and modules.
LED modules are replaceable items made
up of LED dies or chips and mechanical
and optical components. They are
designed for use in a luminaire (light fitting).
New LED bulbs are grouped in clusters
and have diffuser lenses that broaden
their applications for domestic use. Rapid
advances in technology are making the
price of LED bulbs more affordable, and
manufacturers are introducing a growing
range of styles.

LED: the rising star
LEDs are up to 90% more efficient
than incandescent bulbs and use the
light emission properties of specific
semiconductor materials. Initially they
were expensive to produce so found their
market in commercial use. Now improved
technology and economies of scale have
seen prices fall, making them increasingly
attractive to domestic consumers.
In the industrial and commercial
environments, LED lighting solutions are
now found widely in shops. They are also
making inroads in urban and even airport
lighting, where they prove extremely
cost effective, owing to their low power

LED-based 13W PAR30S saves 62 W of energy
compared to a 75W halogen (Photo: Philips)

consumption, long life and reduced cost
of maintenance and replacement.
The recent success of LED lighting in
the shape of consumer solutions means
that the market has been flooded by a
large number of manufacturers making
unverifiable claims about their products’
performance, in particular where LED
modules are concerned. Even so, it is
important for designers and producers of
lighting and luminaires to know how long
LED modules will continue to deliver a
meaningful percentage of their initial light
output over the years.
The lighting industry is driving the
process for standardization of
performance requirements for LED
products. As new products are being
introduced rapidly, new standards
also need to be produced quickly.
Manufacturers claim the standardization
of performance requirements is an
important first step towards like-for-like
comparison between luminaires.

IEC work ensures consistent
performance of LED products
To meet this demand, in 2011,
IEC SC 34A: Lamps, published two
important performance requirement
PAS (Publicly Available Specification)
documents: IEC/PAS 62717:
LED Modules Performance and
IEC/PAS 62722-2-1: LED Luminaires
Performance.

TECHNICAL COMMITTEE AFFAIRS
is relatively new and the lifetime of
LED products is expected to be much
longer than that of other types of lighting
systems.
SC 34A is also working on PAS for CFL
bulbs and on preparing International
Standards for the use of OLEDs (organic
light emitting diodes) in lighting.

Warmer atmosphere at home with modern
lighting (Photo: OSRAM)

The activities of SC 34A extend to all
types of lamps, from halogen tungsten to
fluorescent (tube and CFL), and for lowpressure sodium vapour lamps and HID
(high intensity discharge) devices such
as high-pressure mercury vapour and
sodium vapour lamps.

In both of these, luminaire manufacturers
and certification bodies will find definitions
of a set of initial performance criteria plus a
description on how they may be measured.
This is designed to give guidance when
determining product performance.

All these lamps are used in countless
domains: in domestic, commercial and
industrial spaces, for urban lighting, in
the automotive and aircraft industries, to
name just a few.

The use of a PAS in this area has allowed
industry-agreed specifications to be
developed quickly, which has helped
unify the way performance claims are
being made by manufacturers and
testing is conducted.

To ensure lamps are interchangeable
and fit in the right fixture for the right
applications, International Standards for
lamp caps and holders are essential.
These are prepared and maintained by
IEC SC 34B: Lamp caps and holders, and
are assembled in the IEC 60061 database
(see article in January 2013 e-tech).

Amongst the many quality criteria
to be considered when evaluating
manufacturers’ claims, the IEC PAS
documents list the following:
• rated input power (expressed in
watts); that is, the amount of energy
consumed by a luminaire, including
its power supply
• rated luminous flux (expressed in
lumens), which corresponds to the
light emitted by the luminaire
• LED luminaire efficacy (expressed in
lumens per watt), which measures
the initial luminous flux of a luminaire
divided by its initial input power
• photometric code, which includes
rates for colour temperature, colour
rendering and chromaticity
• rated life of the LED module
Some of these parameters, rated life
in particular, are currently difficult to
measure accurately as the technology

Not just bulbs…
When thinking lights, most people
visualize bulbs or tubes and luminaires.
Many types of lamps require additional
components to start and operate
properly. This is the case for fluorescent
lights (tubes or CFL), which require
so-called ballasts: devices that limit the
amount of current to ensure the proper
starting and operation of the light.
Ballasts are either mounted into the
luminaire or, in the case of CFLs, built
into the base of the bulb.
Ballasts are also used in HID (highintensity discharge) lamps, often used
in urban lighting or in cars.
IEC SC 34C: Auxiliaries for lamps,
prepares International Standards for such
ballasts, other starting devices (starters
and igniters), as well as capacitors and

Energy-efficient outdoor lighting with LED
luminaires (Photo: GE)

transformers for tubular fluorescent and
other discharge lamps.
SC 34C also prepares International
Standards for lamp controlgear that can
consist of an electronic printed circuit
board and may incorporate controlgear,
lampholder(s), switch(es) and supply
terminals. With the introduction of LED
lights, controlgear becomes ever more
commonplace in lighting installations.
International Standards for luminaires are
also essential as these devices must be
capable of operating flawlessly with a
wide variety of types of light with differing
requirements and for a variety of uses.
Properly designed luminaires may also
contribute to more energy-efficient lighting
by distributing light in the best possible way.
IEC SC 34D: Luminaires, prepares
International Standards for all types,
including floodlights, luminaires for
road and street lighting, for garden use,
portable luminaires, etc.

Supporting a huge industry
Most people find it hard to understand
that the lighting industry is so huge
and expanding at an astonishing rate,
driven by global population growth
and rising incomes, as well as new
lighting technologies introduced by the
industry, partly in response to increasing
requirements for enhanced energyefficiency. This industry is expected to
grow at a CAGR (compound annual
growth rate) of 4%-5% between 2010
and 2020 to exceed EUR 105 billion.
The work of IEC TC 34 and its SCs
makes this expansion possible and
guarantees that users have access
to the best possible and most reliable
lighting solutions.
Issue 07/2013 I e-tech
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Safe lighting for everyone, everywhere
IECEE tests and certifies all types of lamps, luminaires and their accessories
control systems in home networks, the
colour rendering in monitors and more.
The leading TC for lighting is IEC TC 34:
Lamps and related equipment. TC 34’s
work is driven by rapid technological
developments and changes in
regulatory requirements that have
to be continuously incorporated
into new and existing International
Standards. Areas where changes are
especially rapid include the automotive
industry, alternative light sources such
as LEDs (light-emitting diodes) and new
government regulations in the area of
EMFs (Electromagnetic Fields).

IECEE tests and certifies LED lamps for use in the home, in commercial and industrial facilities or...

Claire Marchand
Switching a light on or off is such
a routine task that we take it for
granted. We can leave a light on for
hours and it won’t overheat or ignite.
We know what kind of light bulb to
use thanks to the marking on the
fixture. In brief, we know it is safe.

This safety doesn’t come out of
nowhere. People work behind the
scenes to provide us with safe
electric lighting fixtures. Industry,
standardization, testing and CBs
(Certification Bodies) all collaborate to
ensure that the products we buy and
use have the required safety levels.

International Standards for the
lighting industry
A great number of IEC International
Standards address the needs of
the lighting industry in terms of
requirements, tests, safety and EMC
(electromagnetic compatibility) for
lamps, lamp systems and all related
accessories.
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The standards cover product and
systems specifications, safety,
performance, interoperability, impact on
the environment (both during production
and until disposal) and everything in
between.
Lamps, indicators and luminaires are
built, wired and connected based on
IEC International Standards for use in
households, gardens and pools; public
and private transportation; industrial
complexes; hospitals, stadiums
and urban environments; zoos and
aquariums; film, photo and theatre
production; and much more.

IEC TCs – A systems approach
To produce an IEC International
Standard for the lighting industry,
many different IEC TCs (Technical
Committees) are called to cooperate.
Lighting covers a vast number of
applications and involves many different
disciplines. Think power supply,
batteries, wires, switches, transformers,
converters, starters, enclosures, digital

Application designers, engineers,
manufacturers and certification and
testing bodies, but also retailers,
consumers and government
organizations, need International
Standards that apply the latest
knowledge and technical know-how.
Industry today is very conscious of the
need to develop products that have less
impact on the environment. A special
focus is directed towards the use of
less toxic materials, substances and
processes during manufacturing.
Several SCs (Subcommittees) of
IEC TC 34 deal with special projects
in the area of new technologies: LEDs,
OLEDs (organic LEDs), electronic
operation of metal halide lamps,
controlgear design for fluorescent
dimming, digital lighting interfaces,
specifications for lampholders,
automotive lamps, etc.

IECEE ensures compliance to IEC
standards
Without testing and certification,
standards remain theoretical. IECEE,
the System of Conformity Testing
and Certification for Electrotechnical

CONFORMITY ASSESSMENT
list of IEC International Standards
developed for the lighting industry.

...on cars

Equipment and Components, has been
testing and certifying lighting products
for many years. The IECEE CB Scheme
ensures compliance with the impressive

Testing and certification in that area
address performance and safety
issues for a wide variety of products
and their accessories. Lamps and
luminaires in general, single- and
double-capped fluorescent lamps,
floodlights, LED modules for general
lighting, cords, lampholders, switches,
insulation, temperature control, wiring
and earthing are some examples of the
products and related equipment that
undergo testing.

International Standards on which the
IECEE testing and certifying is based is
available from the IECEE website.

Tests are also performed on stadium floodlights

LEDs show the way
IECEx-certified lighting fixtures for hazardous areas
light bulbs, HDL (high-intensity
discharge) or fluorescent lighting with
LEDs. The benefits of using LEDs
are numerous. Low voltage and lowoperating temperatures make them safer
to use in combustible atmospheres,
excellent colour rendition improves
night vision, instant switch-on provides
added safety when entering dark areas.
Because they last much longer than
traditional lighting, they also reduce
drastically the need for maintenance.
And, last but not least, they consume
much less energy than all the other
types of light fixture.
Offshore platform at night

Claire Marchand
Offshore oil platforms, refineries,
shipyards, gas and oil tankers
operate 24 hours a day. Most human
activities may go at a reduced
pace at night but the tanker will
continue to trace its route across
the ocean, the rig will continue to
drill or pump oil, and refineries never
stop refining crude oil. Night-shift
crews need powerful and reliable

lighting to be able to work when it
is dark Lighting fixtures, as with any
other piece of equipment or device
used in hazardous areas, have to be
explosion-proof.

Offshore lighting
LEDs can be used for all types of
offshore lighting: from floodlights to exit
signs, from berth and bunk lighting to
linear lighting mounted on walls or floors
for interior areas.

Benefits of using LEDs
A growing trend for lighting fixtures
designed for explosive environments is
to replace conventional incandescent

The risk factor is high for those working
in harsh and extreme conditions. In
case of an accident, their survival often
depends on being detected as quickly
as possible. Hence the importance
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in all its member countries and way
beyond. It is widely recognized as
the truly international system for Ex
equipment, provides access to the
global market and drastically reduces
costs by eliminating multiple re-testing
and certification.

LED Fixture for oil rigs, chemical plants and
marine vessels (Photo: Larson Electronics)

Intrinsically-safe hand lamp (Photo: Ecom
Instruments)

of having safety kit they can rely on
at all times. That is why lifebuoys and
lifejackets are also equipped with
powerful and explosion-proof LED lights.

Tested and certified
Companies which offer high-specification
LED lighting for hazardous areas, as well
as the more conventional incandescent
light bulbs, HDL or fluorescent lighting,
have had their products tested and

certified by IECEx, the IEC System
for Certification to Standards Relating
to Equipment for Use in Explosive
Atmospheres.
Manufacturers have to meet the very
strict requirements specified in the IEC
60079 series of International Standards
on explosive atmospheres as well as
those put in place by national or regional
regulations and legislation. Proving their
adherence to those requirements can be
costly and time-intensive.
Testing, assessment and/or certification
conducted within the IECEx is accepted

Walking through history
Sensors let us walk through museums safely
Aliyah Esmail
The Louvre, one of the largest
museums in the world, is a grand
sight to behold. Its front entrance, a
glass pyramid built in the late 1980s,
is imposing in its size and shine.
Nearly 35 000 objects from prehistory
to the 19th century are exhibited over
an area of 60 600 square metres.
Around 9 million visits are made to
the Louvre every year.

Importance of security
In April 2013 the Louvre had about 200 of
its employees walk out in protest against
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Museum security, when reality surpasses fiction

Highly skilled staff needed to operate
Ex equipment
To cover all safety aspects in Ex
environments and to complement the
Certified Equipment Scheme, IECEx
has developed the IECEx Certification
of Personnel Competence Scheme to
assess and certify individuals working in
potentially hazardous areas.
The IECEx CoPC (Certificate of
Personnel Competence) provides
independent proof that the certificate
holder has the required qualifications
and experience for working on electrical
equipment located in hazardous areas
and can implement IEC International
Standards covering explosive
atmospheres.
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Even James Bond’s Q would have trouble getting through the security in today’s museums

the gangs of pickpockets that are out to
rob the tourists who are going through
the famous art museum.
To tighten security for tourists, staff
and to keep the historic pieces of art
in the building safe, the Louvre will be
updating its already comprehensive
security system. The new system will
use fingerprint verification, keypad entry,
magnetic card, barcode card, proximity
card, contactless smart card and facial
recognition.

Secure details
While visitors to the Louvre are aware of
the personnel that guard the buildings

IECQ-certified components make security
systems more reliable

and priceless artifacts, and they might
see a camera occasionally as they
stroll through the exhibits, most do not
question how the security systems work
or what they do.
Most security systems are based on
sensors. These sensors are used to
measure data, which they convert into
signals that are communicated to a
computer system. Most sensors are used
to measure light, temperature, touch,
sound, and position. Others are used to
measure speed pressure or flow or are
capable of recognizing images.
From lights with motion detectors to infrared sensors, a whole range of devices
and systems have been developed to
help make the Louvre and the people in
it safe.

Security through the IECQ Systems
For a security system to work without
flaw, the electronic components need
to be safe and made precisely. Sensors,
connectors, resistors, capacitors,
semiconductors, LEDs (light-emitting
diodes), OLEDs (organic LEDs) and
MEMS (micro-electromechanical
systems) are just some of the numerous
components that are widely used. For
them to work smoothly, they have to be
faultless. One low-quality component can
have disastrous effects.

Sensor manufacturers and suppliers all
over the world have a powerful tool at
their disposal, enabling their products to
meet the strictest requirements: IECQ,
the IEC Quality Assessment System for
Electronic Components, testing and
certification.

About IECQ
As a worldwide approval and certification
system covering the supply of electronic
components, assemblies and associated
materials and processes, IECQ provides
a certification system that enables
manufacturers and suppliers to provide
independent verification that the claimed
specifications (including International
IEC Standards) are met. This gives
end manufacturers the reassurance of
knowing that suppliers holding IECQ
certification do not need stringent second
party assessment or monitoring.
The plethora of electronic components
and processes covered by IECQ are
used in all kinds of technologies, from
the smallest device to the most complex
piece of equipment. IECQ’s contribution
to a safer and more reliable world can
only increase with the development
of new technologies and state-of-theart electronic devices. This can lead
to better security in museums and,
hopefully, fewer picked pockets of the
tourists visiting them.
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Obituary
IEC Past President Bernie Falk
process and suggested replacing the
Management Board with an enlarged
Executive Committee, comprising all IEC
Officers, including the Vice-Presidents.
These new structures injected dynamism
into the Commission.

Bernard H. (Bernie) Falk

Claire Marchand
IEC Past President Bernard H.
(Bernie) Falk passed away on
16 September 2013 at the age of 87.

Bernie Falk was President of the IEC
for the period 1996-1998. Elected
in October 1994 at the IEC General
Meeting in Nice, France, he first served
as President-Elect in 1995 and, upon
completion of his three-year term as
President, as Immediate Past President
in 1999 and 2000.

A lasting influence
During those six years at the IEC,
Bernie Falk vigorously supported
the restructuring and modernizing of
the IEC. He pursued the creation of
Sector Boards to enhance contacts
with industry and ensure that the
IEC performed in a professional and
business-like manner. He proposed
the establishment of a Council Board,
to help speed up the decision-making
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Meeting future challenges
In the Manifesto he wrote to support
his candidacy for the IEC Presidency,
Bernie Falk explained his vision for
the future of the IEC and the challenges
that needed to be tackled, i.e.
“to produce timely, quality-driven
standards that reflect favourably on
customer needs […] and to develop
an effective conformity assessment
system, one that will ultimately provide
for ‘one-stop testing’ of products that
can be readily accepted in the world’s
marketplace.”
He concluded by saying that this
could “only be accomplished if IEC
leadership, membership and staff are
more than ready, willing and able to deal
successfully with CHANGE […] not for
change’s sake, but to keep pace with,
and hopefully stay ahead of, a rapidly
changing electrotechnical world”.

A life-long involvement in
standardization and trade issues
A New Yorker by birth, Bernie Falk
completed his Electrical Engineering
Degree at New York City College after
which he attended Columbia University’s
Graduate School of Business.
In 1956, Falk joined NEMA (National
Electrical Manufacturers Association) as
an Executive Secretary in the Section
Operations Department. In 1967, he was
elected Vice-President of Government
and Membership Services, and in
that position, assumed responsibility
for NEMA’s increasing relations with
the Federal Government as well as

membership promotion and maintenance.
Shuttling between NEMA’s headquarters
in New York and Washington DC, Falk
concentrated on legislation relating to
product regulation and international
trade. He prepared and coordinated
industry position papers, testified
regularly before Congress and other
government agencies and developed
for NEMA a programme for improving
day-to-day relationships with executive
government agencies.
During Falk’s tenure as Vice-President,
NEMA membership grew to an all-time
high.

National and international
recognition
Falk was elected President of NEMA
in 1972, a position he retained until his
retirement in 1991. He was also active
in a number of related organizations,
business groups and on federal advisory
boards. He was an Officer of the Board
of, among others, the US Chamber of
Commerce and ANSI (American National
Standards Institute).
Within ANSI, he was Chairman of the
Organization Member Council and of
the Board’s Committee on Conformity
Assessment. In this capacity he led the
dialogue on testing and certification
issues with European counterparts
as a member of ANSI-sponsored US
delegations to Brussels, Belgium.
For a number of years in the 1980s and
1990s, as Chairman and member of
the US Government ISAC 2 (Industry
Sector Advisory Committee on Capital
Goods), he represented the electrical
manufacturing industry’s views to US
trade negotiators.
Falk was a member of the US
Department of Commerce Federal
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Advisory Committee on Europe 1992.
He frequently attended, as an invited
guest, the annual meetings of Orgalime,
the European federation representing the
interests at the level of the EU institutions
of the European mechanical, electrical,
electronic and metal articles industries
as a whole, to express US industry views
on international trade issues.

Falk also served on the Board of Trustees
of UL (Underwriters Laboratories) Inc.

Awards
Falk was the recipient of many awards.
In 1991 he received the ANSI Howard
Coonley Medal, given to executives
who render great service to the

national economy through voluntary
standardization.
NEMA, where he is remembered as
an innovator and pioneer whose work
helped shape the future and make the
Association what it is today, named its
highest award in his honour.

IEC I&C Standards in the nuclear sector
Interview with Marie-Caroline Ehrhard, IEC Young Professional Leader 2012
Janice Blondeau
Marie-Caroline Ehrhard works as an
I&C (Instrumentation and Control)
engineer at EDF Generation and
Engineering, in France. In this
interview with e-tech Ehrhard
gives insights to her I&C role and
involvement in the IEC Young
Professional Programme.

e-tech: Marie-Caroline, as one of the IEC
Young Professional Leaders for 2012,
could you tell us how you came to work
in your field?
I graduated in 2009 and was looking
for work in the energy sector, more
specifically in the production side of
things, rather than the distribution one.
This was also the year EDF pursued its
massive recruitment campaign in order
to face the challenges brought forward
by the world’s renewed interest in nuclear
energy. Because of my background in
systems engineering they offered me a
job as an instrumentation and control
engineer. So I guess it was both luck and
good timing.

I&C – the nervous system of the
nuclear power plant
e-tech: What does your role as a nuclear
I&C (Instrumentation and Control)
engineer involve?

Marie-Caroline Ehrhard, IEC Young Professional Leader 2012

The instrumentation and control

is to demonstrate that I&C systems

installation of a nuclear power plant can

will behave as intended (function,

be compared to the plant’s nervous

precision, and time performance) under

system. It is through this network of

all the required circumstances (normal

sensors, actuators, computers and so

operation, fuel loading, fuel unloading

forth that information is relayed from the

or even incidental and accidental

process to the control room and that

conditions). This demonstration is

orders are sent back.

presented first of all to EDF, who as the
nuclear operator bears the responsibility

In my particular field we focus on the

of its installation, and to the national

I&C “licencing”, which is equivalent

safety authorities (ASN (Nuclear Safety

to a safety demonstration. Our aim

Authority) in France, ONR (Office for
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The IEC Young Professionals Programme helps to broaden horizons and share professional experience

Nuclear Regulation) in the UK, NRC
(Nuclear Regulatory Commission) in
the US).

The nuclear safety culture
e-tech: What are the key aspects of
ensuring safety in a nuclear facility in
regards to I&C?
Ensuring safety is based on “the nuclear
safety culture”. This means addressing
every issue with a questioning mind-set
– constantly challenging what has been
done; ensuring that with every decision
safety is either preserved or improved.
This is a particular mind-set that always
puts safety issues above planning and
cost-related ones.
When it comes to I&C, this translates
into two major aspects. A general one,
that aims at ensuring the overall I&C
architecture is designed to address all
required challenges. For instance what
happens if this fails, or this, or both
of them ... and making sure that for
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all those possible failures we have a
solution. The second aspect is a system
level one, which deals with ensuring
that each I&C system was correctly
developed and implemented, that it will
behave as planned.

Compliance with IEC standards
e-tech: What does a typical working
day involve for you?
This is where the IEC standards come
in. The safety demonstration mentioned
above relies on numerous aspects,
including for instance extensive testing.
But, when it comes to I&C, it also relies
heavily on the fact that the systems
were developed and implemented using
the best possible techniques and know
how. As IEC standards are recognized
worldwide and by all parties (national
safety bodies, utilities, manufacturers...)
in order to regroup the best possible
techniques the demonstration amounts
to showing that the I&C systems are
compliant with applicable IEC standards.

A typical working day for me would
therefore involve receiving development
documentation from a system’s
manufacturer and evaluating its
compliance to IEC SC 45A standards. It
would also involve meeting suppliers to
discuss the IEC-inspired requirements,
their compliance to them, and possible
compensation measures if needed.
e-tech: Do you have much contact with
other engineers who do the same kind
of work?
We work mostly as a team. In Lyon
there are 10 of us. Because I’ve
specialized in new nuclear I am also in
frequent contact with I&C colleagues in
Paris.

The work of IEC SC 45A
e-tech: How do International Standards
fit in?
IEC standards set the bar for what are
the “best international practices” that
we must follow. When it comes to I&C
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been done before and everyone needs
to agree on it. Because in the IEC you
vote and at the end of the vote if the
majority says ‘yes’ then you can go
ahead. With the RCC you need to have
everyone say that they are okay with it.
So you need a 100% yes vote. We’re
hoping to get it done by 2016. So far
everyone we’ve been working with
has been very open and supportive of
the idea…that’s the utility, the national
bodies, the suppliers. Everyone in the
sector has been saying that this is
definitely a good idea and everyone’s
implementing the IEC standards – so
why keep another point-of-view if
everyone agrees with this?
I&C can be likened to the nervous system of the nuclear power plant

the IEC has a dedicated Subcommittee
(45A), which specializes in Nuclear
Power Plants instrumentation and
control.
e-tech: What about the IEC/IEEE 62582
series?
SC 45A standards are organized in three
levels. The level 1 standard is the basis of
the IEC nuclear I&C approach, it is called
IEC 61513 NPP - I&C important to safety General requirements for systems.
IEC 61513 is the top level SC 45A
document. It refers to IAEA (International
Atomic Energy Agency) documents for
applicable safety concepts, such as NSR1
(Safety of Nuclear Power Plant), defence in
depth etc.
IEC 61513 directly refers to level 2
standards for general topics such as
hardware, software aspects etc. Finally,
third level standards deal with specific
equipment or aspects. For instance
IEC/IEEE 62582 is a level 3 standard
centred on monitoring methods.

Nuclear I&C in France
e-tech: Could you tell us how things are
evolving in the nuclear field?
As far as nuclear I&C goes in the IEC things
are stable. The existing IEC standards
are recognized as a basis for the industry

and their reach is increasing. For instance,
the French nuclear industry relies on a
body called AFCEN (French Association
for the rules governing the Design,
Construction and Operating Supervision
of the Equipment Items for Electro Nuclear
Boilers) to codify its knowhow and best
practices. This knowledge is updated and
published every three years in a book RCC
(Règle de Conception et de Construction /
Conception and Construction rules). For
electronic and electric equipment the
general trend is to align RCC positions with
IEC standards. For I&C in particular, we
plan to have this done as early as 2016.
This is a huge undertaking but is in the
interest of greater international cooperation.
At the same time, new topics arise
and they need to be addressed. For
instance, of particular importance now
in the nuclear I&C area is the computer
security aspect, as demonstrated by
Stuxnet. In the IEC this has led to the
creation of IEC 62645. Also present are
of course the lessons learned from the
Fukushima accident.

National and international alignment
e-tech: How big an undertaking is it
to update the RCC (Conception and
Construction rules)?
This is a big undertaking as it hasn’t

e-tech: You mentioned that you
give input into standards when they
are being drafted. How did you first
become involved in this?
Several of my every day colleagues
are deeply involved in IEC and AFCEN
work. This involvement ranges from
being SC Secretary, to being a project
manager for a new standard or update
and, of course, participating in the
drafting of new or updated standards.
I personally became involved in the first
place by helping them out on a dayto-day basis. At the moment my main
objective is the alignment of our French
industry standard (AFCEN’s RCC see
above) with IEC standards.

Benefits of the IEC Young
Professionals programme
e-tech: How has the IEC Young
Professionals Programme helped you?
The IEC YP programme has helped
me broaden my horizons. It has
allowed me to come into contact with
people operating in a totally different
environment from what I am used to.
Being in contact with those people and
their ways of thinking was an amazing
opportunity.
e-tech: Do you think that you may
become more involved in the technical
work of the IEC once your year as an
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IEC Young Professional Leader comes
to an end?
I’m trying to get more involved on the
technical side of things though it’s proving
to be a little difficult. It just happens that
I’m surrounded by experts and as I’m not
an expert I don’t participate as much as
I’d like on the technical side of things. So
right now I’ll try to be more involved in the
French mirror committee to IEC – that’s
probably the proper and easier way for
me to be involved and stay up-to-date on
what’s coming up.

We are also trying to create a Young
Professional Programme in France as
well. It requires time and someone to
take the lead. We know how we want to
do it though we haven’t got around to
actually doing it yet.
e-tech: Do you have any advice for
people starting out in this field?
If you are quoting a standard you
cannot be wrong. Question everything.

Working in STEM careers
e-tech: What about advice for
young women in regards to STEM
(Science, technology, engineering and
mathematics) careers?
STEM careers are still very much maledominated, but this should not keep you
down. My advice would be to work hard,
be good at your job and don’t be afraid
to show it. Let the others worry about
you being a woman. In the end it will not
matter, all that will remain is what you
have done.

The world at our doorstep
IEC welcomes delegates from the WTO

Delegates from the WTO visit the IEC and learn
about standards for electrotechnology

industries are increasingly global. In
this context standards are growing
in importance. Every WTO signatory
state – 159 to date – agree to ensure
that international standards are used
as the technical basis for their laws and
regulations. For electric and electronic
devices and systems these countries
rely largely on IEC International
Standards, which facilitate technology
transfer, quality control and conformity
assessment.

The WTO TBT (Technical Barriers to
Trade) Agreement aims to reduce
hurdles to trade that can result from
differences between national regulations
and standards. The Agreement
recognizes the important contribution
that international standards and
conformity assessment systems can
make in improving the efficiency of
production and facilitating international
trade.

Aliyah Esmail
In early June 2013 the IEC
welcomed a delegation from the
WTO (World Trade Organization).
Twenty-six delegates took part in
the Advanced Thematic Course on
Technical Barriers to Trade, given by
the WTO, at the IEC Central Office.
They were also given presentations
on the IEC, its Conformity
Assessment Systems and Affiliate
Country Programme.

Eliminating hurdles to global trade
Today innovation is accelerating,
technologies are converging and
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Gabriel Barta (left), Francoise Rauser (centre), and David Hanlon (right) present the IEC
to WTO delegates
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Tajikistan and Lao PDR joined the WTO in 2013
making the membership 159 countries strong

Leveling the market place for
developing countries
The IEC Affiliate Country Programme is
geared to help developing countries to
comply with the WTO TBT Agreement.
IEC Affiliates are able to participate and
adopt 200 IEC International Standards
totally free of charge.
Active involvement and understanding
of standards and conformity
assessment increases a country’s ability
to benefit from technology transfer. It
also helps in building a reliable energy
supply and integrating renewable
energies.
Generally, participating countries benefit
from better safety and risk assessment.
Some of them are able to trade
products with partners in developed
countries.

Today many products are no longer
made in one country; they are made in
the world from components and parts
that are manufactured in many different
places. All parts that are used in these
products need to work reliably together.
Countries that work with IEC International
Standards are able to extract bigger
value from these global value chains,
both in terms of employment and overall
economic development.

WTO delegation visits the IEC
Central Office
The IEC has now become an integral
part of the specific TBT programme
that the WTO organizes periodically for
its delegates. Attendees at this session
were in Geneva with the common aim
of learning how to apply the WTO TBT
Agreement in their relevant area of
expertise.

Making the world go around
Delegates came from South America,
Asia, the Middle East, Africa, Eastern
and Central Europe. Some of the
delegates are also Affiliates including
the representatives from the Botswana

Bureau of Standards, the Seychelles
Bureau of Standards, and the Uganda
National Bureau of Standards.

Learning about the IEC
The delegation started the morning with
presentations on the IEC by Gabriel Barta
(IEC Head of Technical Coordination),
IEC Conformity Assessment by David
Hanlon (IEC CAB Secretary) and the IEC
Affiliate Country Programme by Françoise
Rauser (IEC Affiliate Country Programme
Executive Secretary).
The delegation finished the afternoon
with Devin McDaniel’s (Economic
Affairs Officer at the WTO’s Trade and
Environment Division) presentation
on Good Regulatory Practices and
Regulatory Cooperation.
Following this visit, the IEC presented its
report to the WTO TBT Committee, which
gave the Commission a chance to talk
about the work that it is doing and how
it has helped to advance trade. The IEC
was represented by Françoise Rauser
who is in charge of the IEC Affiliate
Country Programme and liaison with
the WTO.

Nominations
Many Committees and Strategic Groups welcome new members
This month, the SMB
(Standardization Management
Board) approved a wealth of
nominations and extensions of
terms of office. ACEE (Advisory
Committee on Energy Efficiency),
ACTEL (Advisory Committee
on Telecommunication), ACOS
(Advisory Committee on Safety),
SMB DMT (Directives Maintenance
Team), SMB SG (Strategic Group) 6
and TC (Technical Committee) 109
see their teams partly renewed.

New TC 109 Chairman
Danish Engineer Preben Holm has
been elected Chairman of TC 109:
Insulation co-ordination for low-voltage
equipment, for the period 2013-09-01
to 2019-08-31. He succeeds
Per Oestergaard Nielsen.
After graduating as Electrical Engineer
from the University of Southern Denmark
in 1991, Holm has been working with
Danfoss Power Electric since 1995
as a Global Research & Development
Consultant. He is an expert in Solar and

Danish Engineer Preben Holm is the new
Chairman of TC 109

Issue 07/2013 I e-tech

27

IEC FAMILY

ACTEL’s scope is broad, thus involving many organizations

Power Drive Systems, thus involved in
many Working Groups and Maintenance
Teams of IEC TC/SCs such as SC 22G:
Adjustable speed electric drive systems
incorporating semiconductor power
converters, and TC 82: Solar photovoltaic
energy systems, to name just a couple.
This year, Holm is one of the recipients
of the IEC 1906 Award.

Advisory Committees get bigger
ACEE extends its membership with
Fabio Garganti as TC 59: Performance
of household and similar electrical
appliances, member, Jacques Peronnet
as TC 64: Electrical installations and
protection against electric shock,
member, and Wolfgang Winkler as
TC 105: Fuel cell technologies, member.
ACEE’s work helps reducing your electricity bill and your energy footprint
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Mark W. Earley and Larry Farr see their
terms of office at ACOS extended.
SMB SG 6: Electrotechnology for
Mobility welcomes Ashley Sanders
as its Australian member.

ACTEL nominated Shuichi Yanagi as
the SC 86B: Fibre optic interconnecting
devices and passive components,
representative in replacement of
Takashi Shibuya, and Etsuji Sugita as
the SC 86B alternate representative.

Finally, Martin Danvers and Luis Ivan
Hernandez are the latest members to
join the SMB DMT.
All nominations are effective from
1 August 2013.

Obituary
EMC pioneer Ralph Showers
Claire Marchand
IEC expert and Lord Kelvin Award
laureate Ralph M. Showers passed
away on 8 September 2013. He was
95 years old.

Controlling electromagnetic
interference
A pioneer in the field of EMC
(electromagnetic compatibility), Showers
showed life-long dedication to improving
electronic communications by controlling
electromagnetic interference. He was
both a national and international technical
leader whose contributions had
tremendous impact on standardization
in the field of electromagnetic
interference. Strong commitment to
voluntary standards process
At the international level, Showers
had strong ties to the IEC. He
was active for a great number
of years in several IEC TCs
(Technical Committees), including
TC 1: Terminology and TC 77:
Electromagnetic Compatibility,
as well as SC (Subcommittee) 77A:
Low frequency phenomena, and
SC 77B: High frequency phenomena.
He was also involved in CISPR, the
International Special Committee
on Radio Interference, first as a
member, then as its Chairman. He
was also a long-standing member of
IEC ACEC (Advisory Committee on
Electromagnetic Compatibility).

At home in the USA, Showers served as
Vice President of the USNC (US National
Committee) of the IEC and as a member
of its Executive Committee. He was
technical advisor for the USNC TAGs
(Technical Advisory Groups) for the abovementioned IEC TCs. He also served as
chairman of ANSI-accredited committee
C63 on Radio-Electrical Coordination and
was a founder of the IEEE EMC Society.

A life dedicated to teaching and
researching
Showers received his bachelors,
masters and doctoral degrees in
electrical engineering from the
University of Pennsylvania where he
remained after graduation and taught
electrical engineering for many years.
He was named emeritus professor of
electrical engineering in 1989.
From the 1940s, Showers was active
in research on measurement of noise,
weapons systems communications,
aerospace microwave technology,
space shuttle radio frequency
experiments, stabilization of cable
radiation characteristics and cable
coupling models. Among innumerable
accomplishments, he worked for NASA,
the US Navy, the US Army, IBM, and
supervised 38 master theses and 10
PhD dissertations. He authored and
contributed to numerous articles in his
field, as well as presenting at seminars
and moderating technical sessions.

Prestigious awards
Ralph Showers received the IEC
Lord Kelvin Award in 1999 for his
outstanding contribution to international
electrotechnical standardization through
his leadership and provision of technical
expertise.
Over the years, Showers was a
recipient of the ANSI Elihu Thomson
Electrotechnology Medal, ANSI AstinPolk International Standards Medal,
the IEEE Standards Medallion, the
IEEE Steinmetz Award, the IEEE
Centennial Medal, the IEEE Fellow
Award, and the EMC Society Richard
Stoddart Award.
He was a registered professional
engineer in Pennsylvania, a life fellow
of IEEE, and an honorary life member of
the USNC.

Ralph Showers
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Global strategy, superior outcomes
NIST benefits from IEC standardization work on Smart Grid development
preeminent international standards body
in the electrotechnical field. Historically,
a great number of IEC International
Standards have been used in the grid and
the IEC continues to develop its portfolio
of Standards in that particular area.

Claire Marchand
IEC Global Visions interviewed
George Arnold, Director of the
Standards Coordination Office
at NIST (National Institute for
Standards and Technology). In
this interview, he explains how
IEC International Standards
contribute to reducing the cost of
infrastructure development and
modernization in the US. With them
utilities have a bigger choice and
are able to purchase poducts that
are competitively priced because
they have been developed for
the world market. Ultimately this
positively impacts electricity rates
for consumers.

Benefits for all
Asked why NIST participates in IEC
work, Arnold explains that the IEC is the

George W. Arnold, Director of the Standards
Coordination Office, NIST
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Arnold underlines that through active
participation, NIST is able to benefit from
the work done in the IEC. He cites as an
example what has been done in the
SG (Strategy Group) 3: Smart Grids [1],
on architecture and roadmaps. NIST
is also able to feed back its own
requirements and learning to the IEC.
All this is helpful for both sides as it
allows to further improve standards and
to expand the portfolio. At a later stage,
knowing that NIST’s requirements have
been taken into account, it is much
easier for the Institute to adopt and use
these standards.

The most complex system ever built
For Arnold, the biggest challenge in
updating the electric infrastructure
is the complexity of the task itself. In
other words, the grid is probably the
most complex system that mankind
has ever built. It has evolved over
the course of 100 years with a lot
of technologies at various stages of
their lifecycle. He explains that as new
systems and operating concepts are
introduced, the embedded legacy
equipment, that may not have been
designed using standards, has to be
supported as well, and much of it uses
proprietary technologies. Being able
to evolve the grid with open standards
and more dynamic operation while also
supporting the legacy equipment is a
very arduous task.

National and international
The role played by NIST is to
coordinate all of the standards work

for the US. Many different standards
bodies all around the world have
developed specifications that are
used in the electric grid. NIST’s role
is to get all the stakeholders together
and identify US specific requirements.
Therefore NIST works with national
standards organizations that develop
relevant US standards NIST also works
in the IEC to ensure that US needs are
integrated into standards so that they
can meet the requirements for the
US grid.

NIST as catalyst in US Smart Grid
development
Arnold explains that NIST’s efforts in
Smart Grid development in the US
was mandated by the US Congress
in 2007 as part of a national policy to
modernize the electric grid. NIST has
engaged with hundreds of stakeholders
in the process, not just the electric
utilities – more than 3 000 in the US
alone – but also suppliers to the Smart
Grid. Those include traditional electric
suppliers, information technology
companies, communication providers,
as well as research institutes,
universities and the regulators who
oversee the grid. Getting all of
these stakeholders to agree on the
requirements is a significant challenge,
but they are making progress. He adds
that standards enable them to take
something that is done in one place
and then deploy it broadly.
[1] SG 3 is now in the process of being transformed
into an SEG (Systems Evaluation Group) on Smart
Grid.
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International standards ensure
positive change
World Standards Day 2013
Janice Blondeau
World Standards Day is celebrated
each year on 14 October to
pay tribute to the efforts of
thousands of experts worldwide
who collaborate within IEC, ISO
and ITU to develop voluntary
international standards that
facilitate trade, spread knowledge
and disseminate technological
advances.

Platform for positive change
International standards represent
the consensus view of the world’s
leading experts in industry sectors
ranging from energy utilities and
energy efficiency to transportation,
management systems, climate change,
healthcare, safety, and ICT (information
and communicattion technology).
Volunteering their knowledge in service
of the public interest, experts in
these and many other subjects come
together to create standards that share
innovation with all the world’s countries
and so provide business, government
and society with a solid platform for
positive change.

World Standards Cooperation
The IEC, the ISO (International
Organization for Standardization)
and the ITU (International
Telecommunication Union) are the
world’s three principal standards
bodies and are committed to
collaboration under the banner of the
WSC (World Standards Cooperation).
Each year the heads of the three
organizations sign a message outlining
the World Standards Day theme.

World Standards Day 2013 poster

Signed this year by Dr Klaus Wucherer,
President of IEC; Terry Hill, President
of ISO; and Hamadoun I. Touré,
Secretary-General of ITU, the 2013
message highlights how international
standards ensure positive change

by providing “cohesion to a myriad
of national and regional standards;
thereby harmonizing global best
practices, eliminating technical barriers
to trade, and fostering shared socioeconomic advance.”
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A message for today
The message touches on the
challenges faced by today’s
policymakers and business leaders,
positioning that the “international
community faces shifting global
markets as well as a need to balance
remedies to macro-economic
challenges with the urgent call for
a meaningful response to climate
change.”
In recognition of this complex
environment, “international standards
are powerful tools to lead positive
change by detailing specifications that
can open up global markets, create
enabling business environments,
spur economic growth and help
mitigate and adapt to climate change.”
The IEC takes advantage of World
Standards Day 2013 to thank the
members of the IEC Community
who give tirelessly and effortlessly
throughout the year.

International Standards ensure safety, reliability, performance...

...and dependability for all equipment, systems and installations
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IEC Catalogue on multiple platforms
Customers now able to access IEC Catalogue on more supports, including tablets
Morand Fachot
New application allows customers
who wish to consult the Catalogue
of IEC International Standards and
to purchase IEC Publications to do
so via several operating systems and
platforms, including tablets.

For Windows, Mac OS and tablets
This stand-alone application, which was
already available for computers running
Windows and Mac OS, has also been
released for iOS and Android tablets.
It replaces the existing catalogue

published on CD once a year with
updates available online.

by publication reference, TC and
ICS (International Classification for
Standards) code. Search parameters

This new application provides users
with an ideal tool for consulting the
entire bibliographical information on
IEC International Standards, Technical
Specifications, Technical Reports and
other documents.

can be combined. ICS numbers
serve as a structure for catalogues
of international, regional and national
standards and other normative
documents.
It is also possible to search for IEC

Multiple functions, easier searches
The search functions are identical to
those on the IEC Webstore, allowing
to do text search as well as search

Publications available in French.
Search results give the title, abstract,
responsible TC and other publication
details, such as a link to the preview.

The new online IEC Catalogue for Publications will have functions identical to the...
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Keep favourites and other functions
A major advantage of this application
is that it allows users to synchronize
the catalogue to have access to the
latest up-to-date edition, without being
restricted to two updates a month as
previously.
Any publication of interest can be
added to a Favourites section;
colour codes are used (blue for new
publications, red for the ones that
have been withdrawn and orange for
publications replaced).

Users are able to order publications via
this new Catalogue. The application
also gives the list of suppliers of IEC
Publications (all National Committees
and appointed sales outlets).

Enhanced customer experience
This stand-alone Catalogue greatly
improves access to IEC Publications and
offer better functionalities that existing
tools for customers. Its potential to
include additional functions in the future
means also that it will prove very useful.

...and unlike the CD version will ensure users always have access to an up-to-date edition
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...Webstore allowing to do text, publication
reference, TC and ICS code searches...

EDITORIAL FOCUS - PREVIEW

The IEC from Oslo
to New Delhi
Review of the year
Issue 08/2013 of e-tech will be distributed to all attendees at the IEC General
Meeting in New Delhi, India. It takes a look back over some of the previous
year’s events and highlights since Oslo in October 2012, in terms of technical
developments, standardization and conformity assessment activities as well as
strategic meetings.
Summary articles cover important TC work in areas as diverse as printed
electronics and nanotechnologies, renewable energies, robotics and automation,
transportation and lighting.
The review focuses on major developments in the three IEC Conformity
Assessment Systems – IECEE, IECEx and IECQ.
The IEC involvement in energy issues is featured, in particular its participation
in the UN SE4ALL (United Nations Sustainable Energy for All) platform and
attendance at key meetings of energy leaders.
Issue 08/2013 also provides updates on the IEC Affiliate Country Programme,
the IEC Young professionals Programme, as well as the participation of IEC
management in major international and regional conferences, workshops,
seminars and forums.
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