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Olympic Games/
Euro 2016
Issue 05/2016 of e-tech focuses
on the technologies behind major
sports events such as the Euro
2016 football championship
and the Olympic Games in Rio,
from technological advances in
broadcasting, including virtual
reality, to intelligent textiles,
wearables and equipment that help
athletes monitor their performances,
to security in and around sports
arenas, electronic access controls
and video surveillance.

You can now read e-tech
offline

2

e-tech I Issue 05/2016

EDITORIAL
Front row seats
TECHNOLOGY FOCUS
Electrical and electronic systems
behind every sports event

3

4

Weaving technology into smart
textiles

6

Faster, higher, stronger

8

Enter the new sports world
INDUSTRY SPOTLIGHT
Playing and enjoying sport
in safe environments

11

CONFORMITY ASSESSMENT
Our battery-powered world

21

Keeping an eye on Ex risks

22

A lifetime experience wherever
you are

24

IEC FAMILY
Growing the next generation
in India

26

IEC WORLD
The rise of renewable energies

28

Upcoming global events

29

IN STORE
Global single-cable solution for
audio/video, data and power

31

More EMC Standards published
as Redline Versions

32

13

TECHNICAL COMMITTEE AFFAIRS
Limiting access to approved
persons only
15
Standards help improve digital
audio and video

18

Standards support Smart Grid
architecture

19

EDITORIAL

Front row seats
Enjoy the Olympic Games and the 2016 Euro championship as never before
This year is rich in world sports events. The Euro 2016 championship will see
24 football teams compete for the European Champion title from 10 June to
10 July. A month later, from 5 to 21 August, Rio de Janeiro will welcome the
Olympic Games. Viewed by millions around the world, these competitions will
offer spectacular and emotional moments for athletes and spectators alike.

Claire Marchand
Managing Editor e-tech

Technological advances in many fields will be showcased. For instance, the opening and
closing ceremonies in Rio, as well as some of the sports events, will use virtual reality (VR)
technology, allowing those who possess VR headsets to feel there are in the stadium.
Those without headsets will be able to enjoy the footage on 360 degree video publishing
websites.
Intelligent textiles and wearables that help track performance in training have changed
the way athletes prepare for these major events. Many of the technologies used for
high-level sports performances may well become the next trend in consumer goods
and equip amateurs throughout the world.
Sports events that attract large crowds represent a particularly sensitive challenge for
organizers and require exceptional security measures, many of a technical nature. Both
the Euro 2016 and the Olympic Games will be subjected to drastic security measures
relying to a great extent on electronic alarms and security systems.

Those equipped with headsets will be able to
watch some Rio Olympic events in VR
(Photo: bustle.com)

Security for athletes, officials and fans will be a
challenge during Euro 2016 in France and the
Olympic Games in Rio (Photo: Higor Douglas/
Wikipedia)
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Electrical and electronic systems behind
every sports event
An enthralling experience for audiences and athletes alike thanks
to IEC International Standards
Morand Fachot
More than ever before the two
major sports event of 2016, the
European Football Championship,
Euro 2016, and the 2016 Olympics
Games, are supported by hightech electrical and electronic
equipment and systems. These
make it possible to provide the
best possible coverage on and
off the venues and ensure high
commercial returns for investors
and sponsors.

Ensuring precise results on
the field
An unprecedented wide range of
electronic systems will be deployed on
sports fields and venues where these
special sports events are held this year.
On the field they include starting and
measuring devices providing accurate
measuring.
Starting pistols, used to give athletes
the sound signal to start an event, are
no longer actual pistols firing a blank
range, but advanced electronic devices
that send a sound signal and start
timing equipment using sensors.
Likewise, starting blocks used in track
and field sprint events are no longer
simple devices used merely to hold the
runners’ feet, but pressure sensitive
systems that include sensors and
speakers that give athletes the start
signal at exactly the same time and
detect false starts. They are connected
to the timekeeping room.
In swimming competitions sensors in
touch pads installed in each lane are
activated when swimmers push them
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Poznań (Poland) football stadium at night (Photo: Philips)

slightly when they finish, to record a
touch.

using active optoelectronic protective
devices, vision-based protective devices
or passive infrared protective devices.

International Standards for a variety
of sensors, such as pressure sensors,
used in sports events are prepared
by IEC Technical Committee (TC) 47:
Semiconductor devices.
In tightly-held competitions, determining
who is the winner and providing instant
results to spectators is possible. In track
and field events light curtains, which
consist of electrosensitive photoelectric
barriers of several aligned beams
between emitting and receiving columns
are used. Interrupting a single beam
triggers a signal. International Standards
for electrosensitive equipment that
apply to these systems and also to
industrial protective equipment, are
developed by IEC TC 44: Safety of
machinery – Electrotechnical aspects.
They include International Standards for
electrosensitive protective equipment

Reporting events live to hundreds
of millions
Broadcasting transmitting and
receiving equipment, and electronic
display devices are central to the global
coverage of major sporting events, and
for the associated commercial returns.
The fully audited global viewing figures
for the EURO 2016 matches will not be
known for some time, but broadcasters
are confident that the numbers may
surpass the 299 million viewers
worldwide who watched the Spain-Italy
final in 2012.
The 2012 Olympic Summer Games in
London had a total global TV audience
of approximately 3,64 billion.
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off instantly, requiring no warm-up
period.
IEC TC 34: Lamps and related
equipment, and its SCs prepare
International Standards for all types of
lamps and luminaires used in sports
venues.

Electronic scoreboard at Joe Louis ice
hockey Arena, Detroit, Michigan

International Standards for audio, video
and multimedia systems and equipment,
and for electronic display devices used
to bring events to viewers in their homes
are developed by, respectively
IEC TC 100: Audio, video and
multimedia systems and equipment, and
IEC TC 110: Electronic display devices.
IEC TC 103: Transmitting equipment for
radiocommunication, develops some
Standards for equipment such
as terrestrial digital TV transmitters.
As for the codecs needed to digitally
compress video and audio content to
broadcast standard and high definition
TV signals, they are developed by a
Subcommittee (SC) of Joint Technical
Committee (JTC) 1 set up by the
IEC and the International Organization
for Standardization (ISO),
ISO/IEC JTC 1/SC 29: Coding of audio,
picture, multimedia and hypermedia
information.

Night show!
Allowing life viewing and broadcasting
of sporting events held in the evening
or at night requires appropriate lighting.
Advances in light-emitting diode (LED)
technology mean that LED floodlights
are now bright enough to be used for
illumination purposes on large sports
fields. Although they can cost nearly
four times as much as traditional high
density discharge (HID) lamps such as
metal halides floodlights, they radiate
very little heat and last significantly
longer. They can be switched on and

LED floodlights are also able to provide
the high lumen output required for
high-definition broadcast standards,
with a significant reduction in flicker
during slow-motion broadcast replays
on high-definition TVs.

Showing events and results, and
commercials on and off grounds
Another use for LED lighting in
stadiums is in digital signage, using
ribbon boards and video boards to
display advertising, show scores and
play videos.
Virtual advertising use digital
technology to insert virtual advertising
images into a live or pre-recorded
television show, mainly sports events,
allowing broadcasters to replace real
advertising panels with virtual onscreen images when broadcasting
the same event in several regions
not concerned with local advertising.
The viewer has the impression that
the advertising image he/she sees on
screen is the one in the reality.

A 2014 survey of 70 leading American
sports venues by Mobile Sports
Report (MSR), a US website on
stadium technology news, indicated
that the primary use of signage was
for advertising, followed by game
information and player statistics,
details of concession stands, video
replays and safety announcements and
messages.
Typically, a stadium will have two
enormous digital video screens and
scoreboards high above opposite ends,
positioned so that at least one is visible
from every seat, even in bright sunlight,
complemented by a vast number
of smaller flat screen video displays
installed throughout the venue.
The global digital signage market,
covering all applications, including
sports events and venues, and
technologies used in ultra-high
definition, LED, organic LED (OLED)
which was valued at USD 16,88 billion
in 2015 is forecast to reach
USD 27,34 billion by 2022, according
to MarketsandMarkets.
All these systems and equipment, and
many more used in sporting events and
venues, depend on IEC International
Standards, ensuring they help
athletes achieve good performance
and providing positive and enriching
experience for sporting fans and
spectators.

Pressure-sensitive starting blocks, the cable provides both the sensor data and sound of the
starter to arrive at each speaker behind the athlete at exactly the same time (Photo: Andrew
Hecker)
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Weaving technology into smart textiles
From sportswear, space suits, military attire to life jackets, cutting-edge
technology combined with textiles offers wearers more than just clothing
Antoinette Price
Imagine swiping your car seat
to change the radio station or
heating temperature? How about a
uniform which can detect chemical
contamination, a tent which
generates electricity or a lamp
shade which reacts to light and
temperature?

An industry taking off
Electronic or e-textiles, also known
as smart clothing or smart fabrics,
do what normal materials can’t; they
communicate, transform, conduct
energy and change shape. This is all
possible thanks to digital components
and electronics, which are woven into
fabric fibres, embedded into or painted
on the fabrics.
Smart clothing and e-textiles are
changing the landscape of a number of
sectors, including fashion, furnishing,
healthcare and automotive. The
smart textile market is expected
to reach USD 4,72 billion by 2020,
according to a report by research
company MarketsandMarkets.
Driving factors include the uptrend in
wearable electronics, the increasing
demand for sophisticated gadgets,
the miniaturization of electronic
components, and a rapid growth of lowcost smart wireless sensor networks.

Standards for a smart world
In our increasingly smart world,
we are more mobile than ever and
progressively more connected.
Thanks to wearables and portable
technology, we can monitor aspects
of our health and work and access
personal information while on
the go.
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A keyboard is woven into smart fabric (Photo: www.themanufacturer.com)

e-textiles are taking this a step further
by incorporating the hardware and
the ability to power it directly into
fabrics, enabling more industries to
add extra value to their products.
IEC International Standards and
Conformity Assessment Systems will
continue to play an important role in
ensuring product quality, reliability,
safety, performance and cybersecurity.

non-acid electrolytes, covers the power
required by this technology.

Several IEC Technical Committees
(TCs) produce International Standards
for many of the electronic components
which are used in smart textiles.
Sensors are a key element of the
Internet of Things (IoT). They contribute
input to the analytics that will shape
the future smart world. They are also
part of the technology being woven
and embedded in e-textiles.
IEC TC 47: Semiconductor devices,
and its Subcommittees (SCs) develop
International Standards for sensors.
IEC SC 21A: Secondary cells and
batteries containing alkaline or other

Many ways to use intelligent
fabrics
Some fashion designers take a
purely aesthetic approach to clothes,
illuminating them with embedded LEDs
and using materials which react to
the environment and change colour.
However, e-textiles can gather and
connect to the IoT to transmit useful
information from wearers about their
health, environment and location.
This can enhance performance in
sports, improve safety for emergency
first responders, people working in
potentially dangerous areas, such as

Other IEC TCs cover the components
of medical devices and applications,
as well as printed electronics and
nanoscale technology used in medical
patches and intelligent wound
dressings.
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kit (GPS, radio, night vision kit and
more) which needs powering. As well
as being very costly, batteries add
to the weight, while cables can get
caught or tangled and be dangerous
as soldiers move around. Weaving or
embedding electronics into fabrics
instead is providing innovative ways
to addresses these issues.

Integrating interactive circuitry into clothing fabric (Photo: Alice Truong/Quartz)

gas and oil production, and military
personnel. As research develops,
smart fabrics are also being used in
sectors, such as medical, building
materials, automotive and more.

•
•

A sense of health...
In addition to the numerous bracelets
and watches which monitor our bodies,
intelligent clothing and fabrics are also
making their mark. Some examples
include:
• A patch for examining sweat
composition
• Haptic gloves that stimulate
the hands of stroke victims
• Stockings with integrated
sensors which monitor the foot
pressure load of diabetic sufferers
and transmit the readings to
smartphones/tablets via wireless
electronic units
• A malleable hydrogel bandage
with embedded sensors that
can be applied to injury sites.
Electronic parts are implanted into
a block of the material, including
semiconductor chips, LED lights,
conductive wires, and bodymeasuring sensors. The high-tech
bandage contains temperature
sensors and drug reservoirs that
can hold and dispense medication
based on data from the sensors.
It can work wirelessly and with a
smartphone to provide additional
information to the wearer or
medical staff
• A biliblanket portable phototherapy
device that treats babies with
jaundice. Placed close to the skin a

special light-permeable fabric gives
off a blue/white light of varying
intensity
Helmets connected to the IoT,
which warn of impacts to the head
A conductive rug can distinguish
between a standing and fallen over
person by measuring changes to
the electric field through capacitive
proximity sensors. Radio modules
embedded in the fabric track the
speed and direction of movements
and convey this data to a separate
control unit, which analyzes it in
real time.

...and safety
Firefighter turnout gear or protective
clothing, which is made of smart
textiles, has thermal-sensing technology
integrated directly into the inner and
outer fabric layers. This technology
monitors heat levels of the external
environment and the wearer’s skin.
The sensors are connected to an LED
display on the sleeve and the back of the
coat. The display has two parts which
flash red when critical temperatures are
reached either externally or at skin level.
Team members can see the light on the
back, while the wearer sees the one on
the sleeve and the vest has GPS location
technology.

e-textiles save soldiers and lighten
their loads
Armed forces carry more electronic
equipment than ever. Some soldiers
bear the weight of up to 50 kg of heavy

One company has woven a Qwerty
keyboard into a single piece of jacket
fabric. Another unique vest contains an
invisible network built into the clothing,
using conductive fibres instead of
cables. This jacket, but also similarly
designed belts, contains a power
delivery and data management systems
and electronic devices can be plugged
directly into it. Eight connection ports
across the garment provide 200 watts
of power and communication happens
over USB. This vest can be recharged
on the move. An inductive charging
plate draws power from wireless
charging plates built into the seats
of vehicles.

Wearing a second skin in space
Swapping the bulky pressurized,
temperature-sensitive space suit
for something that hugs the body
contours like streamlined sportswear,
a new generation stretchy suit is being
developed by MIT, using smart fabrics.
The idea is to line the garment with tiny
nickel-titanium alloy coils, which have
shape memory. If bent or deformed
the suit becomes loose to easily put
on and take off. When plugged into the
electricity supply and heated, the coils
will remember the shape and contract
to the wearer’s body. This saves space
and allows astronauts greater flexibility
and mobility.

Conductive yarn sewn into clothing acts as a
detector (Photo: smartlife)
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Faster, higher, stronger
Olympic sports and the consumer market
Peter Feuilherade
Many innovations deployed on the
global stage at the 2016 Olympics
will find their way into the next
generation of smart sports and
fitness devices aimed at the
consumer market, especially
wearable technologies. This sector
is enjoying very rapid growth,
reflecting underlying trends in
technology development and
uptake. Improvements in activity
trackers have accelerated the
trend of moving beyond wearables
that monitor just a few vital
biometric signs, like heart rate or
calories burned, to tools tracking
activities specific to particular
sports.

Fit for purpose
Sports wearables were formerly
targeted only at semi‑professional
and professional athletes. In 2009,
European football clubs were among
the first to use wearable technologies
to measure players’ workloads.
Now athletes as well as coaches
and trainers use them to optimize
performance, monitor health and
reduce the risk of injury.

8

wearable devices including sensors,
microelectromechanical systems
(MEMS), batteries, voltage regulators
and microcontrollers.
They include TC 47:
Semiconductor devices, SC 47F:
Microelectromechanical systems,
and TC 21: Secondary cells and
batteries. TC 56: Dependability,
covers the reliability of electronic
components and equipment.

Marginal gains win medals
In Rio de Janeiro more than
10 000 participants are competing
for 306 gold medals across 42 different
disciplines, although only a minority
of sports make extensive use of data
analytics.

For the vast numbers of people who
are interested in recreational sport and
keeping fit, and who find inspiration
in the Olympic Games motto, “Citius,
Altius, Fortius" (faster, higher, stronger),
devices and applications incorporating
the latest video and body measurement
technologies, combined with
increasingly sophisticated software,
allow them to track personal health and
performance.

For the British rowing team, winning
margins of fractions of a second
made all the difference in the 2012
London Olympics. In training sessions,
the team’s boats are equipped with
force sensors, angle sensors and
accelerometry to provide individual
athlete data as well as data from the
hull on the boat’s overall movement. In
the quest for marginal gains, “we look
particularly at the angles the rowers are
rowing through, the stroke length, the
forces, the power they’re putting down
onto the water and the acceleration
of the boat”, said British Rowing’s
performance analyst Jack Mercer.
Although regulations forbid the use
of telemetry during races, the steady
stream of data during training can
also offer insights about the rowers’
physical state, potentially assisting with
injury prevention and aftercare.

Several IEC Technical Committee
(TCs) and Subcommittees (SCs)
develop International Standards for the
different components of multi-sport

The US diving, gymnastic, rowing,
BMX and Paralympic track and field
teams all use some form of wearable
technology to track athletes’ fitness
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GPSport rugby tracker device
(Photo: GPSport)

levels. “We are beginning to venture
into the smart fabrics and functional
textiles area as well”, said Mounir Zok,
Director of Technology and Innovation
for the US Olympic Committee. The
US cycling team wear “smart glasses”
during training rides which incorporate
heads-up displays inside the goggles
and audio technologies to provide
riders with performance metrics
such as heart rate, speed and wind
conditions, cadence, distance and
duration. The glasses can also track
data on a dedicated smartphone app,
and are expected to go on general sale
in October.
In Olympic taekwondo, sensors in
the protective equipment worn by
competitors are used to measure
the impact of strikes delivered and
to record valid points automatically.
When the system was launched at the
London Games four years ago, it was
limited to trunk protectors and socks.
Rio 2016 will mark the first Olympics to

TECHNOLOGY FOCUS
feature sensor‑equipped headgear for
electronic scoring.

On the right track
The tracking and analysis of data
from wearable technology depend on
increasingly sophisticated sensors
transmitting data to the cloud. Teams
in various sports use these data for
training and health monitoring as well
as for real-time analysis during matches
of players’ fatigue index, collision
load and distance covered, allowing
informed decisions about tactics and
substitutions to be made.
Australian football pioneered the use
of location-tracking GPS devices in
2004 to record distances run during
a match and the speed of the run.
Now many top-flight football clubs,
including English Premier League
2016 champions, Leicester City, equip
players with wearable personalized
trackers containing sensors that
can collect up to 900 data points
per second relating to acceleration,
direction, position and the impact of
collisions. Rugby has adopted similar
technology, with players in a number
of international teams wearing GPS
units between their shoulder blades
to measure speed and distance
covered while training and playing,
while sensors fitted in players’ shoulder
pads can capture data from collisions
on the field. In the US, Major League
Baseball has also approved the use
of wearables during games. American
football players in several NFL teams
wear monitoring devices for GPS data
collection during training sessions and
helmets with embedded sensors to
measure the impact of hits to a
player’s head.
Bill Gerrard, professor of business and
sports analytics at Leeds University
Business School, says the ability to
combine data from wearables with
other data, such as tactical analysis
of previous games and opponents’
playing styles, would allow coaches to

tailor training workloads to individual
players.
One drawback to GPS trackers is their
reduced accuracy when measuring
high acceleration or braking and rapid
rates of change of direction. They face
a potential challenge from recently
developed devices with inbuilt inertial
sensors, such as accelerometers,
gyroscopes and digital magnetometers.
These small devices can be attached
to the lower back or the lower limbs,
and have the advantage of not having
to be within satellite range, so they
can be used in indoors sports such as
basketball and netball.

Crossover into consumer market
The increasing popularity of wearable
devices has been a major technology
trend in recent years. A survey by the
American College of Sports Medicine
identified wearable technology as
2016’s top fitness trend. Its adoption
by the global sports industry will get
a boost from the Rio Olympics and
Euro 2016.
The IEC Standardization Management
Board (SMB) has set up Strategic
Group (SG) 10: Wearable Smart
Devices (WSD), which is responsible
for establishing the terminology, agreed
understanding of WSD, market needs
and coordination of activities within

Solos smart cycling glasses with headup micro-display (Photo: Solos Wearables)
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sensors fitted inside a football can
track its speed, distance, trajectory
and rotation, and a wireless sports
sensor patch can measure the
acceleration and angular velocity of
a golf club head.

The UK rowing team’s boats are equipped
with force sensors, angle sensors and
accelerometry to provide individual athlete
data as well as data from the hull on the
boat’s overall movement (Photo: Reuters)

and outside the IEC. This Group can
draw on the expertise and knowledge
of several TCs whose work is relevant
to this area, among them audio/video,
electronic display devices, medical
equipment, environmental, safety of
electric equipment, semiconductor
devices including sensors,
electromagnetic compatibility and
printed electronics.
A 2016 report by the research and
consulting firm MarketsandMarkets
said the wearable fitness technology
market was expected to grow at a
compound annual growth rate (CAGR)
of 13,7% from 2016 to 2022, at which
point it would be worth almost
USD 12,5 billion.
The consumer boom in
sensor‑equipped sports equipment
reflects the dramatic drop in sensor
prices and the advances in technology
that make it easier to integrate data
from multiple sensors.
Fitness trackers and smartwatches
are the most visible examples.
Smartwatches are expected to
dominate the mass market for sports
wearables, as they enable users to
receive calls, text messages and
calendar alerts as well as measuring
heart rates and collecting fitness
tracking data.
Wireless sensor technology can also
be embedded in sports equipment to
measure sporting performance rather
than biometric data. For example,

10 e-tech I Issue 05/2016

Multi-sensor wearables with up to nine
different sensors, each processing up
to 1 000 data samples per second,
can provide instant feedback on a
tennis player’s biomechanics. Wearable
sensors help golfers to track hand
and wrist movement in multiple axes,
sharing data with a mobile application
for detailed analysis. For swimmers,
sensors attached to the plastic hand
paddles worn during training can
transmit data on stroke parameters
wirelessly to smartphones or tablets.
And a system designed for ski jumpers
combines seven inertial sensors on
a jumper’s body and one in each ski
with a laser scanner to track trajectory,
measure aerodynamic forces during
jumps and illustrate the effects of small
changes in body positioning.
Engineers at University of California,
Berkeley, have developed wearable
sweat sensors that can be fitted in
smart wristbands and headbands to
measure metabolites and electrolytes
in sweat, calibrate the data based on
skin temperature and transmit the
results wirelessly to a smartphone
or mobile device. The university
says “the advance opens doors to
wearable devices that alert users
to health problems such as fatigue,
dehydration and dangerously high body
temperatures”.

Fitbit Surge Lifestyle (Photo fitbit)

The popularity of smartphones and
wearables has driven down the
cost of MEMS devices, including
accelerometers, gyroscopes,
magnetometers and pressure sensors.
Such devices need to combine the
ability to process complex sensor data
while incorporating power management
features to cut power consumption
to the absolute minimum to maximize
battery lifetime, a critical parameter in
wearables.

Protect and survive
As advances in mobile and wearable
technology continue to transfer into
the mass market for sports wearables,
the future is likely to see the increasing
incorporation of sensors into protective
equipment, and predictive injury
analytics will allow teams to better
assess and prevent injury risk. Mounir
Zok of the US Olympic Committee
predicts that flexible forms of smart
sensors could be integrated as part
of garments or even as patches on
the skin.
The massive volume of sensor-based
data from sportsmen and women will
improve the evaluation of team and
individual performances and could be
used by sports marketers to engage
with fans and enhance spectators’
experiences. Non-professionals and
casual keep-fit fans too will have
access to ever-increasing amounts of
data, including unstructured data such
as social media activity, to improve
their own performances or compete
“virtually” against others.
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Enter the new sports world
Experience the action from within through virtual reality and enhanced 360 VR
with augmented graphics
Antoinette Price
Wish you could get tickets to the
Olympics, World Cup or Super
Bowl and experience the live
atmosphere just once? A new
trend is sweeping the sports world
that is already allowing fans to feel
as if they were at the game without
leaving the couch. From football,
tennis and F1 racing, to basketball,
golf, hockey and more, spectators
can watch games literally from
new angles.

The latest craze – seeing and
hearing in 360
According to a survey by Goldman
Sachs, this is an innovative industry
with great potential. In their base case
estimates, by 2025, virtual reality (VR)
and augmented reality (AR) technology
could be worth USD 80 billion –
45 billion hardware and 35 billion
software. This assumes that headmounted devices (HMDs) gain
popularity as the technology evolves,
although adoption is limited because
of battery life and mobility.
Recently, virtual reality production has
gone to another level thanks to
360 degree spherical video and
360x360 surround sound. A few
players are leading the way with
technology that offers broadcasting
services more efficient means to attract
audiences and deliver them riveting
sports coverage.
One example is a device with eight
sensors, which cover 360 degrees. It
takes 30 frames per second, operates
wirelessly, and captures continuous
VR footage using a single co-axial
cable. Real time monitoring and
wireless control software display

VR lets users enjoy the stadium atmosphere from home (Photo: Livelike VR)

all camera viewpoints at the same
time, allowing sensor adjustments
while moving. Interchangeable digital
cartridges, lasting 45 minutes, save all
video and audio data onto a single file.
This is a big improvement on previous
systems using numerous secure
digital cards. Additionally, this highlyefficient equipment no longer requires
complicated multi-camera rigs.
So how is it done?
AR and VR apps allow complex objects
to be tracked and rendered in real-time,
while new sensing technologies
(depth cameras and miniature
3D scanners) enable mobile devices
to “see” the world and digitally capture
a surrounding environment. This is then
analyzed and augmented with real-time
feedback, such as overlaid data or
statistics.
The hardware required consists of
processors, sensors and input devices
(speech and gesture recognition
systems), displays (monitors
and handheld devices such as
smartphones and tablets which contain

microelectromechanical systems
(MEMS), sensors including optical,
accelerometers, gyroscopes, GPS
and cameras for tracking), eyeglasses,
head-up display (HUD), computers,
software, and algorithms which help
AR systems realistically integrate
augmentations with the real world.
Special 3D AR software programmes
allow the developer to link animation or
contextual digital information in
the computer programme with an
AR “marker” in the real world.
Important work behind the scenes
Standardization ensures manufacturers,
companies and users can produce,
sell and use reliable, safe products
and services. Several IEC Technical
Committees (TCs), Subcommittees
(SCs) and Joint Technical Committees
(JTCs) with the International
Organization for Standardization (ISO),
prepare International Standards for
the technology behind AR and VR
applications.
Augmented reality requires data
formats which can use 2D and 3D
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VR cameras enhance TV viewing with live VR
streaming (Photo: Fox Sports)

multimedia content. ISO/IEC 23000-13,
Information technology - Multimedia
application format (MPEG-A) - Part 13:
Augmented reality application format, is
a Standard focusing on this aspect. It
was developed by ISO/IEC JTC 1/SC 29:
Coding of audio, picture, multi-media

Step right into the game with VR
Sports viewers are used to watching
action replays, for example in tennis,
to determine if a ball was inside the
line or not. Hawk-Eye, the complex
computer system which visually tracks
and displays the trajectory of a ball, was
originally designed for cricket, but is
now used in over 15 sports. In tennis,
the system uses 10 high-performance
cameras, normally positioned on the
underside of the stadium roof, which
track the ball from different angles.
The video taken is validated through
cross-verification of these cameras,
and then combined to create a threedimensional representation of the
ball’s path. Additional information is
overlaid, such as ball speed or spin rate,
combining virtual and augmented reality.

and hypermedia information.
Sensors make this technology possible,
monitoring, for example, orientation,
speed and optical aspects. The work of
IEC TC 47: Semiconductor devices, and
IEC SC 47F: Microelectromechanical
systems (MEMS), ensures that sensors
and MEMS work reliably and efficiently.
A lot goes on between the different
systems behind the scenes to deliver
programmes. IEC TC 100: Audio,
video and multimedia systems and
equipment, produces Standards
which contribute to the quality and

Building on this, the latest VR
technology lets viewers explore the
games from different and exciting
perspectives. Live streaming is not
new, but live streaming VR content is,
so that events can be experienced in
real time, anywhere in the world.
The interactive aspect enables users to
virtually step onto the field or the court.
They can look around in any direction
during the live event from different
vantage points, including player
positions. They will also be able to take
virtual tours behind the scenes and
visit the famous locker rooms, player
clubs or an F1 garage.

performance of these systems and
to their interoperability with other
systems and equipment.
Finally, nothing works without power.
IEC SC 21A: Secondary cells and

Choose your position on the field
UEFA Euro 2016 soccer championship
organizers have allowed 360-degree
VR footage to be taken during the

batteries containing alkaline or other
non-acid electrolytes, prepares
International Standards for batteries
used in smartphones which power
headsets. These Standards concern
tests and measurements, design and
manufacturing recommendations, as
well as safety requirements. They are
also essential for the battery industry
as it develops new products and
chemistries for technologies.
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ProKabbadi app allows users to learn
about the Indian contact sport
(Photo: www.starsports.com)

competition. Many high-tech cameras
placed over and around the stadium,
in player tunnels, dressing rooms and
managerial press conferences will
give viewers unique event coverage.
While still in the testing phase, UEFA is
considering a special YouTube channel
to roll out the footage.

Feel the buzz of the Olympic
opening ceremony
The 2016 Rio Olympic Games will film
the opening and closing ceremonies
and some events in VR. These will
be broadcast live and available for
downloading. Headset wearers will feel
as if they are in the stadium. Those
without will be able to enjoy the footage
on 360 degree video publishing
web sites, such as Facebook 360 or
YouTube 360.

Be just metres from top tennis
players
The ATP World Tour has been
experimenting with VR technology
that places headset wearers in a box
suite right in front of the court. Other
features include statistics on players
and a backroom that offers match
replays. Users can switch camera
angles and move to any viewpoint
that can be broadcast.

Heading towards a virtual future
AR and VR technology is increasingly
being applied for broadcasting sports
events. However it is growing in
scope, thanks to the rapidly advancing
technology and consumers, who want
to enjoy concerts, national events or
see venues and destinations before
they travel. IEC work in this domain
will continue, as it follows these
developments.
Find out which other industries are
using VR and AR applications from
articles: Blending the real and virtual
worlds and Experiencing life like
never before, in the May 2016 e-tech
issue.

INDUSTRY SPOTLIGHT

Playing and enjoying sport in safe
environments
IEC International Standards play a central role in enhancing security
at sports venues
Morand Fachot
Major international sports events
attract huge crowds and universal
media coverage, as well as illintentioned individuals bent on
wreaking havoc. As such they
represent a major challenge for
organizers and governments.
This has been the case recently
following a series of terrorist
attacks in many countries.
Security measures for these
events and other mass gatherings
depend on multi-layered security
arrangements that include human
and technical means. Many of
the technical measures that
underpin such arrangements
depend on electronic devices and
installations.

Ever larger crowds
The 2016 UEFA European Football
Championship held in France in
June and July saw 2,4 million people
attend matches in the stadiums, a
68% increase on the previous UEFA
European Championship.
In addition millions more watched
games on large screens in so-called
fan zones in many cities across Europe.
Just before the opening of the Rio
2016 Olympic Games organizers
were expecting some 400 000 foreign
visitors to attend the games, in addition
to many more local sports enthusiasts.
In the past Olympic Games have
been marred sometimes by security
incidents, like the pipe bomb that killed
one person and wounded some 110 at
the 1996 Atlanta Games.

Officials inaugurating biometric site access control system before the 2012 London Olympics

However, recent major terrorist attacks
have been much more deadly and have
highlighted the need to provide security
at all levels and in all places, not just at
sports venues.

Games and to deal with a wave of
violent crime. During the 2012 London
Games, up to 27 000 private security
contractors, police and military
personnel were deployed to control
access and ensure the security of

Multi-layered approach
Ensuring proper security against
possible terror attacks and criminal
activities for large events requires
human resources, including good
intelligence, the presence of police and
other security personnel and welltrained support staff on the ground.

athletes, spectators and the Olympic
venues.
However, even large numbers of
police, security personnel and events
support staff need technical means

In late July the Brazilian authorities
arrested 12 individuals on suspicion of
planning a terrorist attack during the
Olympics. They had been identified by
the national intelligence agency (ABIN)
for alleged links to a terrorist faction.
Over 85 000 soldiers and police were
to be mobilized in Rio to guard the

Security monitoring centre (Photo: Honeywell
International Inc.)
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RFID is a wireless technology enabling
communication between interrogating
devices and embedded electronic tags.
It can be used to identify and track
people and any type of product. RFID
standards are prepared by
ISO/IEC JTC 1/SC 31: Automatic
identification and data capture
techniques.
To control access to sites biometric
solutions may also be employed.
Biometrics identifiers include retina and iris recognition…

to prevent unauthorized individuals
from accessing restricted areas and, if
necessary, to be aware rapidly of any
potential dangerous issue in order to
deal with it quickly before it escalates
further.

Watching for trouble
Video surveillance systems (VSS) will
play an important supporting role in
Rio.

•
•
•

Part 3: Analogue and digital video
interfaces
Part 4: Application guidelines
Part 5: Data specifications and
image quality performance for
camera devices (to be published)

IEC TC 79 also develops International
Standards for electronic access control
systems (ACS) and for intruder and
hold-up alarm systems.

The leading Brazilian daily O Globo
reported on 28 July that a total of
6 200 cameras, 77% more than the
3 500 devices currently being
monitored online by the Integrated
Command and Control Centre (CICC),
would be installed. Included are
1 400 cameras installed at all the
competition venues, 215 cameras set
up on the routes the delegations will
use, and 1 000 cameras monitoring
the lobby, patio and surroundings of
the Tom Jobim Airport.

Controlling access
Many of the technologies used to
safeguard the Games and other events
and venues, in particular for controlling
access for authorized personnel, the
movements of individuals and other
aspects, rely on standards developed
by various Subcommittees (SCs) and
Working Groups of ISO/IEC JTC 1,
the Joint Technical Committee
set up by the International
Organization for Standardization (ISO)
and the IEC.

International Standards for VSS are
developed by IEC Technical Committee
(TC) 79: Alarm and electronic security
systems. The TC has published
seven Standards in the IEC 62676
series on video surveillance systems
for use in security applications, and is
developing another one.

Nowadays controlling access to
buildings or sensitive areas is mostly
done using digital software applications
with related hardware devices, such
as magnetic swipe cards. Standards
for such cards are developed by
ISO/IEC JTC 1/SC 17: Cards and
personal identification

The IEC 62676 series is divided into
5 independent parts:
• Part 1: System requirements
• Part 2: Video transmission protocols

Technological solutions used to secure
site areas including ACS comprising
radio-frequency identification (RFID)
token and biometrics.
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For the London Games all workers
had their hand scanned during the
enrolment process to enable access
to the Olympic Park. A 3D digital
photograph of the hand was taken and
the unique size and shape of the hand
matched and linked to the individual’s
smart photographic site pass to enable
access. The data was encrypted, stored
securely and used to provide access to
the site during the construction work.
Iris scanning was used on the same
basis where required.
Biometrics is the responsibility of
ISO/IEC JTC 1/SC 37, which as of
July 2016 had published over
120 International Standards (including
updates) and reports covering
applications, exchange formats and
even societal, cultural and ethical
issues related to use of biometric
technologies for identifying people.
Access for athletes and staff involved in
the Games and other sporting events,
their safety and that of spectators will
continue to depend to a significant
extent on systems that apply
IEC International Standards.

...as well as fingerprint, palm veins, face and
voice recognition among others

TECHNICAL COMMITTEE AFFAIRS

Limiting access to approved persons only
Heightened security measures at regional and international sports events
Morand Fachot
In addition to their natural sports
appeal this year’s European
Football Championship,
Euro 2016, and Olympics
Games have been marked by an
unprecedented deployment of
human and technical security
measures. Safe access to venues
by legitimate individuals, such as
officials, athletes and fans, relies
to a great extent on electronic
alarm and security systems.
International Standards for these
are prepared by IEC Technical
Committee (TC) 79.

Many domains sustaining a fast
expanding market
Sports events that attract large crowds
represent a particularly sensitive
challenge for organizers and require
exceptional security measures, many
of a technical nature.
In addition to sports venues,
businesses and homes demand
more security and access limited to
authorized individuals only. The market
for alarm and electronic security
systems will continue to expand in
coming years, fed by a quest for
increased safety and security, constant
concern over terrorism and crime as
well as the need to protect critical
infrastructure. IEC TC 79 develops
International Standards for alarm and
electronic security for a wide range of
applications, including new ones like
medical and social alarm systems,
which are driven by the needs of an
ageing population.

Wide scope and multiple systems
IEC TC 79 remit is to prepare
International Standards for systems for
“the protection of buildings, persons,

Biometric access control device (Photo: Alltech)

areas and properties against fraudulent
actions having the purpose to enter in
a place or to take or to use something
without permission and other threat
related to persons”.
The wide range of applications and
needs of the sector mean many
different systems are in deployment.
TC 79 work does not cover the
production of Standards for fire
detection and fire alarm systems in
general, but does include the following:
• Access control systems
• Alarm transmission systems
• Video surveillance systems (VSS),
also known as closed-circuit
television (CCTV)
• Combined and/or integrated
systems, even those that include
fire alarm systems
• Intruder and hold-up alarm systems
• Remote receiving and/or
surveillance centres
• Social alarm systems
These systems can be operated by
ordinary or trained persons to provide
a local or remote alarm. They can be

used for calling private guards, social
assistance, emergency services or
the police, and for recording and
transmitting information (dated or
undated), sounds and pictures of
places and people for surveillance
purposes.

Growth areas
Alarm systems have been used for
decades as deterrents against theft
and hold-up and for fire detection
and evacuation warning purposes.
However, owing to emerging
requirements, such as better perimeter
intrusion prevention to protect critical
infrastructure and the needs of an
ageing population, and to technological
advances in electronic components
they have expanded to other fields.
As a result they have also become
popular in the field of access control,
video surveillance, and medical and
social alarm systems.
This has led TC 79 to create three
Working Groups (WGs): WG 11:
Electronic access control systems,
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premises being monitored to an alarm
receiving centre. Reporting system
faults and remote correction of such
faults has also become easier.
Modern alarm systems no longer rely
solely on the public switched telephone
network (PSTN) to transmit signals, but
increasingly on other networks too: the
Internet, cable TV distribution systems,
cellular phone networks or other radio
systems.

Motion detector used in commercial intrusion
detection (Photo: Bosch)

WG 12: Video Surveillance Systems
(VSS), and WG 13: General
requirements for building intercom
systems.
In addition to traditional markets such
as in sports installations, businesses or
government buildings, the expansion of
access control and video surveillance
systems is a consequence of an
increasing need for more safety and
security in residential places such as
homes, hotels, hospitals and schools.
The other domain in which there is
steady growth is that of medical and
social alarm systems and services,
which allow, for instance, elderly
or disabled residents in specially
equipped accommodation and
dwellings to activate an alarm and
call for assistance in the event of an
emergency (domestic accident, health
problem or other issue).

Greater impact of IT systems
Information technology has had a major
impact on alarm systems, making
it easier, cheaper and faster than
ever before to transmit and record
information or data, including sending
sounds, pictures and video through
communication systems from the
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Protocols everywhere…
Customers not only expect a reliable
system but also want an appropriate
answer and/or service to follow the
alarm immediately. This has several
consequences for alarm
and surveillance systems.
A modern system must be able
to transmit the alarm through a
reliable communication channel.
The consequence of the shift of
communication from the PSTN to other
networks is a need for standardized
transmitting procedures and
communication protocols between
the components installed both in
the place under surveillance and
those in the alarm receiving centre.
The alarm receiving and/or surveillance
centre should be able to verify
and record the alarm, monitor the
communication and control the local
equipment.

Reliability is essential
Manufacturers, certification bodies,
users, etc. should benefit from
Standards dealing with access
control, VSS communication and
protocols. Standard communication
procedures between the local alarm
system and the receiving centre
are also necessary. It is obviously
important to have reliable detection
systems and transmission channels as
alarms are meant to protect lives as
well as property.

Although these systems are based on
sophisticated electronic design, they
differ from other electronic systems in
their requirement to be able to work
reliably in case of emergency.
Electromagnetic compatibility (EMC)
requirements in the field of alarm
systems are also extremely important
from the point of view of reliability.
For example, some components
used in alarm systems may behave
as antennas, either influencing their
environment or being themselves
influenced by electromagnetic fields.
TC 79 prepares International Standards
on EMC immunity requirements for
components of fire and security
alarm systems.

Widespread agenda and
cooperative approach
The complexity of modern alarm and
detection systems and the wide range
and nature of the components they
include, such as infrared, microwave
and ultrasonic or glass break detectors
and transmitters, mean they rely
on many Standards to operate and
communicate signals and orders.
IEC TC 79 work on these Standards
involves liaisons with other IEC TCs,
like IEC TC 9: Electrical equipment
and systems for railways.
TC 79 works with the other two
global standardization organizations,
the International Organization for
Standardization (ISO) and the
International Telecommunication Union
(ITU), both of which are active in some
aspects of standardization for alarm
and electronic security systems. This
work is carried out within
ISO/IEC/ITU-T SAG-S (Strategic
Advisory Group on Security), which
oversees standardization activities
relevant to the field of security.
IEC TC 79 works also with
ISO TC 21/SC3: Fire detection and
alarm systems, and ISO TC 22/SC32:
Electrical and electronic equipment

TECHNICAL COMMITTEE AFFAIRS
and general system aspects for road
vehicles.
It also liaises with other bodies, such
as the Open Network Interface Forum
(ONVIF), a global and open industry
forum with the goal to facilitate the
development and use of a global open
standard for the interface of physical
IP-based security products, and the
Physical Security Interoperability
Alliance (PSIA) to avoid standards
overlapping and being duplicated.

TC standardization work will
underpin dynamic market
IEC TC 79 was setup in May 1979,
but was inactive from June 2001,
due to lack of experts, before being
reactivated in September 2007.
Some 125 experts take part in its

standardization work. As of June
2016, it had issued more than
50 publications. 43 are currently
available and 10 were withdrawn
in 2011; 31 of the publications are
recent, having been published
since 2010. The Standards include
hardware components, interfaces and
communication protocols for voice,
data and other signals.
Series of TC 79 Standards cover
three main domains:
• Intrusion and hold-up systems
with the IEC 62642 series
currently comprising 15 active
publications
• General and specific requirements,
and message formats and protocols
for alarm and electronic security
systems, and for alarm systems,
covered by the IEC 60839, series

•

that includes 16 active publications
at this time
Video surveillance systems for use
in security applications, with, at
present, seven active Standards in
the IEC 62676 series (all post 2013)

Growing security concerns in many
countries, an ageing population and
more accessible, better performing and
cheaper alarm and electronic security
systems now being installed in private
homes and residential buildings, are
indicative of a vibrant market. This market,
worth some USD 46 billion in 2015,
is projected to grow at a compound
annual growth rate of 14% over the
2016-2020 period to exceed USD 80
billion, according to US-based research
company Global Industry Analysts, Inc.
(GIA). IEC TC 79 standardization work will
support this growth.

Video surveillance system on a university campus (Photo: Digital Networks Group)
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Standards help improve digital audio
and video
New ways of working drive technologies for compressing and
transmitting images
Antoinette Price
Information and communication
technologies pervade our daily
lives and all economic sectors.
The way we access and use
information has changed. We
view, send and receive documents
and images for work and leisure
on our smartphones, tablets,
laptops and TVs, whose screen
quality continues to improve.
Additionally, virtual and augmented
reality applications are being
used by more industries, from
broadcasting, sports, health
and tourism, to manufacturing,
marketing, real estate and
construction. Their innovative,
interactive features personalize the
user’s experience and can improve
safety and efficiency.

Technology is reshaping
broadcasting
Standards have helped overcome
broadcasting limitations by enhancing
services and quality. Digital
compression Standards have improved
storage and distribution of content, for
example for ultra-high definition (UHD)
television. A number of IEC Technical
Committees (TCs) and Subcommittees
(SCs) produce International Standards
in this domain.
ISO/IEC JTC1/SC 29: Coding of
audio, picture, multimedia and
hypermedia information, a
Subcommittee of ISO/IEC Joint
Technical Committee (JTC) 1:
Information technology, has developed
International Standards for coded
representation of audio, picture,
multimedia and hypermedia information
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Standards have contributed to live streaming technology (Photo: www.iptechblog.com)

and sets of compression and control
functions for use with such information,
including:
• Audio information
• Bi-level and Limited Bits-per-pixel
Still Pictures
• Digital Continuous-tone Still Pictures
• Computer Graphic Images
• Moving Pictures and Associated
Audio

•

•

Multimedia and Hypermedia
Information for Real-time Final Form
Interchange
Audio Visual Interactive Script ware

ISO/IEC SC 29 has produced a number
of key Standards used in broadcasting,
through the work of its Moving Pictures
Expert Group (MPEG), together with

Augmented reality enhances experiences of the real world
(Photo: www.moremobilemarketingx.com)
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the International Telecommunication
Union (ITU) Telecommunication
Standardization Sector (ITU-T) Study
Group 16. Here are some widely used
examples:
• MPEG 1 or ISO/IEC 11172 series
of Standards for coding moving
pictures and associated audio for
digital storage media for about
1,5 Mbit/s. One of its best known
Standards is the MP3 audio format.
• MPEG 2 or ISO/IEC 13818 series
of Standards which describes a
combination of video audio data
compression methods, used for
example in over-the-air digital
broadcasting.

•

MPEG 4 or Part 14 of the
ISO/IEC 14496 series of Standards
is also widely used to store video,
audio and associated data, such
as subtitles, and it also allows
streaming over the Internet.

•

MPEG-A or Part 13 of the
ISO/IEC 23000 series of Standards
focuses on the data formats
used to provide an augmented
reality presentation and is designed
to enable the use of 2D/3D
multimedia content. AR formats
in sports broadcasts offer viewers
more data about the games and
players they follow.

MP3 allows users to listen to their music
collections whenever, wherever

Standards support Smart Grid
architecture
IEC International Standards will play critical role in Smart Grid power supply
and distribution infrastructures
Antoinette Price
Information is gathered and decision
making occurs at substation level
in Smart Grids. The electricitydispatching control centre deals
with the strategic management of
grid intelligence, while automated
management handles transmission
and distribution. An intelligent
substation reports electricity
consumption, switchboard
operation, information gathering,
and station decision making back to
the electricity dispatching control
centre. Generally, substations are
unattended and rely on supervisory
control and data acquisition
(SCADA) for remote supervision
and control.

Complex workings behind
the scenes
In order to work smoothly, Smart
Grids need a strong network and

Cars plug into the grid to recharge their batteries

communications infrastructure.
Interoperability is essential for
automated power systems. This applies
to communication between utilities
and users and requires the adoption
of similar technologies on both sides,

at least in terms of communication
systems (protocols, data).
Established in 1964, IEC Technical
Committee (TC) 57: Power system
management and associated
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Smart homes connect into the Smart Grid

information exchange, develops
International Standards in the field
of communications between the
equipment and systems for the electric
power process.
These systems include energy
management systems (EMS),
SCADA, distribution automation and
teleprotection. They also comprise
associated information exchange for
real-time and non-real-time information,
used in the planning, operation and
maintenance of power systems.
IEC TC 57 also works with other TCs,
some of which contribute towards
Smart Grid issues, such as
IEC TC 69: Electric road vehicles
and electric industrial trucks, Project
Committee (PC) 118: Smart grid user
interface, and IEC TC 120: Electrical
Energy Storage (EES) Systems.

A key IEC Standard for Smart Grids
From 18-20 October in Amsterdam,
The Netherlands, the third annual
IEC 61850 Europe 2016 conference,
exhibition and networking forum in
Amsterdam, will provide detailed
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implementation insights, operations
and maintenance guidance,
technology innovation updates for
the implementation of strategies for
multi-vendor, multi-edition IEC 61850
architectures across Smart Grids.
The IEC 61850 series of Standards
covers communication networks and
systems for power utility automation
and was developed by IEC TC 57.

Extensive structure and
participation
In addition to Smart Grids, IEC TC 57
Working Groups (WGs) cover:
• WG 3: Telecontrol protocols
• WG 9: Distribution automation using
distribution line carrier systems
• WG 10: Power system intelligent
electronic device (IED)
communication and associated
data models
• WG 13: Energy management
system application programme
interface (EMS – API)
• WG 14: System interfaces for
distribution management (SIDM)
• WG 15: Data and communication
security

•
•

•

•
•

•

WG 16: Deregulated energy market
communications
WG 17: Communications systems
for distributed energy resources
(DER)
WG 18: Hydroelectric power plants
– Communication for monitoring
and control
WG 19: Interoperability within
TC 57 on long term
WG 20: Planning of (singlesideband) power line carrier
systems
WG 21: Interfaces and protocol
profiles relevant to systems
connected to the electrical grid

Smart meters provide site-specific
measurements of energy consumed

CONFORMITY ASSESSMENT

Our battery-powered world
International Standards and testing help keep batteries safe and reliable
Antoinette Price
Many items we use on a daily basis
require battery power, such as
tablets, laptops, medical devices,
toothbrushes, gaming hardware
or power tools. They enable our
ever-increasing mobility – batteries
power e-bikes, the starter, lights,
and ignition systems of electric
and fuel powered vehicle engines,
and they start the engines or
auxiliary power units of planes.

Where would we be without them?
A report by Freedonia Group, a US
industry research firm, forecasts the
global battery demand to rise
7,7% per year to USD 120 billion
in 2019. The report says that
secondary or rechargeable batteries
will outpace throw-away types, and
the fastest growing products will be
rechargeable lithium-ion batteries.
These figures have been greatly
impacted by the increased demand for
portable devices, such as smartphones
and wearable products including
smart watches, fitness trackers, smart
eyewear, smart clothing, medical
devices, headphones, hearing aids and
electronic watches to name a few.

Rechargeable batteries power many portable devices

and certifies batteries against IEC
International Standards developed
by IEC Technical Committee (TC) 21:
Secondary cells and batteries.
These International Standards cover
all secondary cells and batteries,
irrespective of type and chemistries
(i.e. lithium-ion, lead-acid, nickel-based)
or application (i.e. portable, stationary,
traction, electric vehicles or aircraft).
They comprise all aspects such as
safety, performance and dimensions,
and labelling.

Find out more about battery technology
and its applications in the April 2016
e-tech article Fun with chemistry.

Charging up safely
IECEE, the IEC System of
Conformity Assessment Schemes
for Electrotechnical Equipment and
Components, plays an important role
when it comes to certifying batteries.
The IECEE CB Scheme, through its
registered Certification Body Testing
Laboratories (CBTLs) and National
Certification Bodies (NCBs), tests

Some examples of IEC International
Standards for batteries:
• IEC 60086 series for primary
batteries covers dimensions,
nomenclature, terminal
configurations, markings, test
methods, typical performance,
safety and environmental aspects,
for batteries used in many portable
devices
• IEC 60952 series for testing
performance and other aspects of
aircraft batteries
• IEC 61982 series for testing
performance and endurance of
batteries for electric road vehicles
More information: www.iecee.org

Thanks to batteries we can work on
the move

Batteries used in wearable medical devices
improve people's lives
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Keeping an eye on Ex risks
Video surveillance is a key asset for the Ex industry
Claire Marchand
Closed-circuit television (CCTV)
is increasingly used in locations
that need constant monitoring –
banks, casinos, airports, military
installations or shopping malls, to
name but a few. A great number
of municipalities around the world
have installed CCTV cameras
in sensitive areas of their cities
to deter criminality and monitor
traffic. Many industry sectors
resort to video surveillance in
their manufacturing processes.
And video cameras are playing a
major role in the monitoring and
management of explosive (Ex)
areas.

Extreme and harsh environment
Some Ex industry sectors – mining, oil
and gas – are constantly exposed to
harsh environmental conditions, often
in remote areas. Dust, dirt, dampness
and corrosion are a constant threat
for those working in underground
mines and for the performance of the
equipment they operate; potential gas
emissions are an added risk they have
to face. Oilfields and offshore platforms
as well as pipelines, tanks and vessels
that store or transport potentially
explosive substances are frequently
subjected to extreme climatic
conditions and huge temperature
variations. In such settings, continuous
monitoring is essential to prevent gas
leaks and oil spills. Video surveillance
is an important part of the preventive
measures that are put in place to
minimize risks for those working in
such environments and avoid costly
business interruptions.

Many industries face Ex risks
While not subjected to the extreme
conditions faced by oil and gas,
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Ex-proof cameras can be integrated in network systems that provide video surveillance for
Ex and non-Ex areas (Photo: Videotec)

many industries have potentially
hazardous locations – paper, printing
and textile, chemical processing
plants, gas stations, sugar refineries,
grain handling and storage facilities,
woodworking areas, waste treatment
– and need to ensure their workers
and machinery are protected from
explosion risks.

gather data on all processes and
systems, offer ongoing analysis of
input that allows early detection of
faulty equipment, and provide video
recording and alarm systems. They
can also alert the people in video
surveillance rooms if a worker is injured
or encountering problems that may put
his life at risk.

Industrial processes in Ex areas,
e.g. dust, gas or vapour emissions, are
some of the risks that threaten those
working in such locations. One tiny
spark and the plant or workshop can
go up in flame.

These smart Ex-proof cameras can
easily be integrated in a network
systems that provide video surveillance
for Ex and non-Ex areas.

Video surveillance
Explosion-proof smart cameras can be
of great use to monitor all types of
Ex areas. They provide rapid detection,
verification and identification of risks.
They can be used for the monitoring of
Ex facilities or areas. Combined with
sensors they provide a great means
of ensuring greater safety to staff and
equipment/machinery.

Designed for the Ex sector…
As is the case with larger pieces of
equipment used in Ex atmospheres,
cameras – smart or not – need to be
explosion-proof. This means they have
to be designed and built in compliance
with the very strict requirements set out
in standards and specifications, most
notably in IEC International Standards
developed by IEC Technical Committee
(TC) 31: Equipment for explosive
atmospheres, and its Subcommittees.

Smart cameras provide high-quality
images of the areas under surveillance,

Designing and building these devices
in compliance with IEC International

CONFORMITY ASSESSMENT
associated with a certificate of

IECEx has been endorsed by the

conformity satisfy the criteria for safe

United Nations (UN) through the

usage in hazardous environments.

UN Economic Commission for Europe
(UNECE) as THE certification system
for the assessment of conformity in

…tested and certified by IECEx

Ex areas.

IECEx, the IEC System for Certification
to Standards Relating to Equipment

IECEx operates the following Schemes:

for Use in Explosive Atmospheres, is

•

IECEx Certified Equipment Scheme

the only truly international Conformity

•

IECEx Certified Service Facilities

Assessment (CA) System to provide
testing and certification for all items of

Scheme
•

IECEx Scheme for Certification

Ex equipment and installations as well

of Personnel Competence (for

as certifying the skills and competence

Explosive Atmospheres)

of individuals working in hazardous
areas.
The Orbit X explosion-proof WiFi camera
is the world’s smallest IECEx and ATEX
certified camera (Photo: BARTEC PIXAVI)

Standards is not enough on its own.
To ensure that any piece of equipment
meets the required criteria, it has also
to be tested and certified. Products

The System also has the IECEx
Conformity Mark Licensing System

The System addresses the inspection

which provides on-the-spot evidence

(location and other), installation,

that products bearing the Conformity

maintenance and repair of equipment

Mark are covered by an IECEx

and systems and assesses the

Certificate of Conformity.

competence of personnel working
in this highly specialized area.

More information: www.iecex.com

Video surveillance is a key asset for all Ex areas, such as offshore oil platforms that often operate in harsh environmental conditions
(Photo; BP)
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A lifetime experience wherever you are
Smart technology is changing the game for major sports events
Claire Marchand
Long gone are the days when you
had to be home and in front of your
television to watch major sports
events such as the Olympics or a
football championship. Today you
have access to broadcast on your
computer, tablet or smartphone,
and you can even experience
virtual reality (VR).

Live, replay, 3D or VR?
2016 is a great year for sports fans
around the world. In June and July the
2016 Euro championship in France will
draw football aficionados from all over
Europe to French stadiums. Those
who cannot make the journey will still
be able to enjoy every game wherever
they are; at home on their smart TV
set, on the go thanks to their mobile
devices. They will have the opportunity
to view game in replay if they cannot
experience it live, or have highlights
provided by video publishing channels
such as YouTube.
The same goes for the 2016 Rio
Olympic Games. The hundreds of
events scheduled for two weeks in
August will be viewed by millions
around the world.

Utmost security
Providing state-of-the-art broadcasting
is not the only concern. One of the
main challenges is the security for
athletes, officials and the general
public for the duration of these
events. Heightened security measures
have to be put in place to ensure safe
access to all venues and to deter
criminal or terrorists plans. Security
today relies mostly on electronic
access control and surveillance
systems.
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VR camera set up to capture the action during a European football match
(Photo: Sportscaster)

Sensing it all
None of this would be possible
without sensors. Smart broadcasting
and viewing, access control and
video monitoring systems rely heavily
on a great number of electronic
components such as sensors,
semiconductors, light-emitting
diodes (LEDs), organic LEDs (OLEDs),
microelectromechanical systems
(MEMS) and nanoelectromechanical
systems (NEMS). Whatever the size
and type of component, their quality
is of the utmost importance to ensure
flawless broadcasts and reliable access
control.

Testing and certifying component
quality
Electronic component manufacturers
and suppliers have a very powerful tool
at their disposal to ensure that their
products are safe, reliable and meet
the strictest requirements: IECQ, the
IEC Quality Assessment System for

Electronic Components, testing and
certification.
As a worldwide approval and
certification system covering the
supply of electronic components,
assemblies and associated materials
and processes, IECQ tests and
certifies components using quality
assessment specifications based on
IEC International Standards.

A multitude of components
The numerous types of electronic
component covered by IECQ are used
in all kinds of technologies, from the
smallest device to the most complex
piece of equipment.
Components covered by IECQ include:
• active components, including
integrated circuits
• electromagnetic components
• electromechanical components
• electro-optic components

CONFORMITY ASSESSMENT
are covered by the IECQ Schemes.

•

IECQ Avionics

IECQ certificates are used worldwide

•

IECQ HSPM (Hazardous

as a tool to monitor and control the
manufacturing supply chain, thus
helping to reduce costs and time to
market, and eliminating the need for
multiple re-assessments of suppliers.
IECQ operates industry specific
Ticket scanning system in the Audi Dome
Stadium that hosts the Bayern Munch
basketball club (Photo: Riegel/Deca Card
Engineering)

•
•
•
•
•

hybrid integrated circuits
passive components
printed boards
wires and cables
distributors

Certification Schemes:
•

IECQ AP (Approved Process)
–

•

•

IECQ ITL (Independent Testing
Laboratory)

While most of these Schemes have
been in place for many years and are
widely used by electronic component
manufacturers and suppliers,

IECQ AP-CAP (Counterfeit

IECQ AC-AQP and the IECQ Scheme

Avoidance Programme)

for LED Lighting, both under

IECQ AC (Approved Component)

the umbrella of the IECQ Approved

–

IECQ AC-TC (Technology

Component Scheme, are more recent

Certification)

but very promising and well received

IECQ AC-AQP (Automotive

by industry players throughout

Qualification Programme)

the world.

–
–

In addition, there is a multitude of
related materials and processes that

Substances Process Management)

IECQ Scheme for LED Lighting
(LED components, assemblies
and systems)

More information: www.iecq.org

IP-based facility monitoring system, comprising 290 cameras, access control and video intercom system, installed at Lucas Oil Stadium in
Indianapolis, USA (Photo: Modern Fire and Security Systems, Inc.)
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Growing the next generation in India
India launches national Young Professionals Programme
Janice Blondeau
In a first for India, the IEC National
Committee of India, hosted by the
Bureau of Indian Standards (BIS),
launched its national IEC Young
Professionals Programme with a
workshop held on July 21 2016 at
BIS Headquarters, in New Delhi.
The workshop was attended by
about 60 Young Professionals
from electrotechnical industry and
governmental bodies, who came
from all over India.

Encourage active participation
P.M. Pantulu, Deputy Director General
(Standardization) of BIS shared that
the IEC National Committee of India
has introduced the Indian IEC Young
Professionals Programme to help young
professionals in the industry understand
and appreciate the importance of
standards. Introducing the participants
to the initial concepts of national
and international standards will also
encourage them to take active interest
and participate in standardization work.
By doing so they can acquire knowledge
of global trends within industry and
better understand market development
in different parts of the world.
And to strengthen the case, copies of
the IEC publication on How companies
benefit from active participation were
distributed to all participants. The
publication is a compilation of case
studies from different companies
around the world illustrating the value
they gained from their involvement in
the IEC.

What are standards?
Starting from basics, J.R. Chowdhury,
Head (IR&TISD) of BIS shared on the
principles of standards and the benefits
of participation.
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The speakers, from left: Vimal Mahendru, IEC Ambassador and SMB member, P.M. Pantulu,
BIS Deputy Director General, Dennis Chew, Regional Director IEC-APRC and J.R. Chowdhury,
BIS Head of International Relations

Introduction to international
standards
Dennis Chew, Regional Director of
the IEC Asia-Pacific Regional Centre
(IEC-APRC) participated as a speaker,
guiding the Indian YPs on international
standardization in the electrotechnical
sector. Chew also covered how to
become involved in IEC Technical
Committee work and the use of IEC
IT tools.
In addition, Vimal Mahendru,
IEC Ambassador and Standardization
Management Board (SMB) member,
presented at the workshop, addressing
the topic Experience of participation in
IEC at policy level while D. Goswami,
Head (ETD) at BIS shared his
experience on participation at the
technical level.

discussed on how to develop
standards while another group focused
on involving more experts in standards
development.

Where to next?
In closing, Alka Panda, President of
the IEC National Committee of
India and Director General of BIS,
emphasized the importance of
international standards and conformity
assessment to trade and encouraged
active participation in IEC activities.

Breakout group discussions
Tapping on the Young Professionals
at the workshop, a breakout group
Participants came from all regions of India

IEC FAMILY

The Indian YP Programme will help young professionals…

...understand and appreciate the importance
of standards

Based on the success of this
workshop, the IEC National Committee
of India intends to continue the
engagement by forming an email group
for ongoing interaction and also by
inviting participants to attend the
IEC mirror committees, as the first
steps.
Next steps include organizing similar
outreach workshops in other cities in
India and developing post-workshop

Vimal Mahendru and P.M. Pantulu

follow-up programmes to retain and
enhance engagement with the YPs.

Close cooperation with industry
The inaugural Indian IEC Young
Professionals Programme workshop
was developed in close collaboration

with associations such as the Indian
Electrical & Electronics Manufacturers’
Association (IEEMA) which helped to
facilitate industry participation.
The response was very positive,
with several participants coming from
far-flung cities in India.
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The rise of renewable energies
The falling cost of equipment and installation together with increased
investment are driving the growth of renewable energies
Antoinette Price
During the United Nations Climate
Convention – 2015 Paris COP 21,
it was recognized that renewable
energy (RE) is a key part of the
answer to achieving sustainable
development and reducing the
impact of climate change. Global
electricity networks must adapt
and include RE technologies.

IRENA innovation week
For the sixth consecutive year,
renewable energy (RE) generation
capacity increased by 8,3% during
2015, according to the International
Renewable Energy Agency (IRENA).
In this context, IRENA held its first
Innovation Week in May, with the
theme The Age of Renewable Power.
Key industrial and political players
discussed how technological,
operational and systemic innovations
in policy, regulation and business,
interact and reinforce each other.
IEC representatives presented and
discussed the role of standardization
and quality assurance in RE
technology, as well as how it can help
more people get access to electricity.

A framework for providing
renewable energy safely
Like any products and services,
equipment used to produce renewable
energy, such as solar panels, wind
turbines or wave energy convertors,
must be safely installed and
maintained, as well as function reliably.
The IEC System for Certification to
Standards Relating to Equipment for
Use in Renewable Energy Applications
(IECRE) was set up in 2014 to provide
a global framework for independent
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Wind turbine systems produce clean, renewable energy (Photo: Vestas Wind Systems A/S)

assessment of equipment and services
related to RE applications. The System
uses IEC International Standards
developed by various Technical
Committees (TCs) including
IEC TC 82: Solar photovoltaic energy
systems, IEC TC 88: Wind energy
generation systems and IEC TC 114:
Marine energy – Wave, tidal and other
water current converters. One of its
goals is to facilitate international trade
of the equipment and services.
During the session entitled Energy
systems modelling and planning, Frank

Ormel, Chair of IECRE-Wind highlighted
some of the benefits of the system.
“IECRE aims to offer a harmonized
application around the world, which
ensures uniform implementation
and mutual recognition between
certification bodies and test labs.”
The System structure comprises
national member bodies and experts
from industry who make up the
working groups and stakeholders.
These include certification bodies,
test laboratories, original equipment
manufacturers (OEMs) and end users.

IEC WORLD
LVDC also supports much technology
used today, from electric vehicles,
RE technology, kitchen appliances,
lighting, transport, smartphones,
tablets, to systems with data and
embedded electronics. The Internet of
Things (IoT), smart homes and smart
cities run on it.

Solar panels help power homes, cars and even the International Space Station

Ormel highlighted the fact that IECrecognized Certification Bodies and
Test Laboratories themselves fulfil highlevel requirements, so as to be able to
carry out the quality assessments. This
is in line with the goal for IEC-certified
equipment and services to be widely
accepted, for example, by local and
national authorities.

and developing economies (SEG 4),

IEC SEG 4 is tasked with evaluating
the status of standardization in the field
of LVDC applications and products,
as well as identifying new areas
for standardization work. It is also
assessing LVDC usage in different
integration environments in developed
and developing economies with the
objective to enhance energy efficiency
and develop new ways to utilize LVDC
power.

participated in the session entitled The
future grid: electric highways.
Putting LVDC in context, Mahendru
explained that one in five people does
not have access to electricity. “LVDC
bridges the distance between the
solar photovoltaic (PV) and the home,
without conversion losses

A new way of delivering electricity
Vimal Mahendru, IEC Ambassador
and Convenor of the IEC Systems
Evaluation Group for low voltage direct
current (LVDC) applications, distribution
and safety for use in developed

and expensive, elaborate and
cumbersome grids. LVDC networks
are quick to erect, energy efficient
and cost effective, enabling
speedy electrification of homes
and villages.”

The motion of ocean surface waves is used
to create electricity (Photo: Siemens)

Upcoming global events
On the agenda this month: Renewable energies, IEC 61850 and a call
for papers
Claire Marchand
The IEC regularly supports key
global and regional industry
events, which can present the
IEC endorsement on their website
and materials.

Kenya Mining Forum
Nairobi, Kenya, 28-29 September 2016
Government representatives as well
as managers, analysts, traders,
consultants from mining operators,

financial service providers, risk
advisory firms, transport/logistics,
energy solution providers will
discuss key legislation, policy and
infrastructure for mining investment
in Kenya.
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processes, planning operational
excellence and more.
IEC Members benefit from a
10% discount using the promo code
IEC61850-16-IEC.
More information on the event’s
website (http://www.iec61850-europe.
com/)

Kenya Mining Forum, Nairobi, Kenya, 28-29 September 2016

Workshop for Industrializing Countries,
Braunschweig, Germany, 11-12 October
2016

IEC participants benefit from a 10%
reduction.
More information on the event’s
website (http://www.kenyaminingforum.
com/)

Workshop for Industrializing
Countries
Braunschweig, Germany,
11-12 October 2016
This year, back to back with the IEC
80 th General Meeting, the Workshop

(for IEC Members and Affiliates),
organized in partnership with the
German National Metrology Institute
PTB (Physikalisch-Technische
Bundesanstalt), will cover quality
infrastructure and renewable
energy and be followed by
technical visits.
More information in the workshop’s
programme (www.iec.ch/meetings/
events/pdf/WIC_2016.pdf)

Driving the Large-Scale
Deployment of IEC 61850 across
Smart Grid Infrastructures
Amsterdam, The Netherlands,
18-20 October 2016
The event will look at driving largescale deployment of IEC 61850 in
TSO and DSO organizations. On
the agenda: securing investment,
establishing the right organizational
structure, optimizing engineering

Call for papers
The 23 rd International Display
Workshops in conjunction with
Asia Display 2016
Fukuoka, Japan, 7-9 December 2016
On the agenda: 13 workshops in
specialized fields playing important
roles in information display activities.
Topics include: oxide semiconductor
TFT, AR/VR and hyper reality,
Lighting and quantum dot
technologies, printed electronics,
automotive displays and more.
Deadlines for the papers and key
dates:
• Submission of technical summary:
23 June 2016
• Acceptance notification/Author’s kit
available on the website:
19 July 2016
• Submission of camera-ready
manuscript & abstract:
1 September 2016
• Submission of late-news paper:
23 September 2016
• Early-bird registration discount:
28 October 2016
More information on the event’s
website (http://www.idw.or.jp/)

IEC 61850 Europe 2016, Amsterdam, The Netherlands, 18-20 October 2016
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23rd International Display Workshops,
Fukuoka, Japan, 7-9 December 2016
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Global single-cable solution for audio/
video, data and power
IEC formally adopts USB Type-C™, USB Power Delivery and
USB 3.1 Specifications
Janice Blondeau
The IEC remains committed to
reducing e-waste and fostering
re-usability of electronic devices’
power supplies. First there was the
universal charger for smartphones,
followed by the single charger for
notebook computers. Now it’s time
for a single cable for audio/video,
data and power supply – thanks
to work by the USB Implementers
Forum (USB-IF) and the IEC.

IEC formally adopted the latest USB-IF specifications for high-speed data delivery and
enhanced usages for device charging

Moves to reduce e-waste globally
The IEC has formally adopted the latest
USB-IF specifications for high-speed
data delivery and enhanced usages
for device charging, in particular,
the USB Type-C™ Cable and
Connector, USB Power Delivery and
USB 3.1 (SuperSpeed USB 10 Gbps)
specifications.
These specifications define a truly
single-cable solution for audio/video,
data and power delivery which will
help advance global action to reduce
e-waste and improve re-usability of
power supplies for a range of electronic
devices.
The IEC approach also supports
consumer convenience, helps to
maintain product reliability and safety
and provides for future technology
innovations.

USB Type C™ cable...

and were approved for inclusion in
the IEC 62680 series of International
Standards covering Universal Serial
Bus interfaces for data and power. The
IEC specification numbers are:
IEC 62680-1-3 (USB Type-C)
IEC 62680-1-2 (USB PD)
IEC 62680-3-1 (USB 3.1)
All three are expected to be published
at the end of 2016.

USB-IF Type-C, power delivers and
USB 3.1
The USB-IF specifications were
submitted to the IEC Technical
Committee (TC) 100: Audio, video and
multimedia systems and equipment,

thinner and sleeker product designs,
enhance usability and provide a growth
path for performance enhancements
for future versions of USB.
USB Power Delivery was developed
to provide flexible, bi-directional
power capabilities by enabling faster
charging and increased power levels
up to 100 W. The USB Power Delivery
specification defines standardized
features that support the global
adoption of interoperable power

Design and performance
The USB Type-C™ specification
defines the physical USB Type-C cable
and connector form factor to facilitate

supplies, which in addition to reducing
electronic waste, helps increase reusability of adapters and chargers for
consumer electronics.
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Building on USB-IF IEC heritage
USB 3.1 enables speeds up to
10 Gbps, supporting audio/video
for USB hosts, hubs and devices.
Combined with USB Type-C, USB 3.1
and USB Power Delivery define a truly
single-cable solution for audio/video,
data and power delivery, building on
the existing global ecosystem of
USB/IEC 62680 series of International
Standards compliant devices.

“Simplify the mess of cables”
Writing in CNET, Stephen Shankland
notes, “Samsung has embraced the
new data and charging port for its
Galaxy Note 7…Samsung’s move
cements the Standard as the way to
plug a high-end Android-powered
phone into a charger or connect it to a
laptop for syncing files.
“Samsung jumping on the bandwagon
pushes the new port, also called
USB-C for short, into the limelight.
Once adoption picks up, USB-C can
greatly simplify the mess of cables in
your life. For one thing, its connector is

...and connector renderings

reversible, so there’s no fiddling around
trying to figure out which way is up.”

About the USB-IF
The non-profit USB Implementers
Forum, Inc. was formed to provide
a support organization and forum
for the advancement and adoption
of USB technology as defined in the
USB specifications. USB-IF facilitates
the development of high-quality,
compatible USB devices through

its logo and compliance program
recognized around the globe and
promotes the benefits of USB and
the quality of products that have
passed compliance testing. Further
information, including postings of the
most recent product and technology
announcements, is available by visiting
the USB-IF website.
USB Type-C™ and USB-C™ are
trademarks of USB Implementers
Forum.

More EMC Standards published as
Redline Versions
Latest editions of two International Standards for Electromagnetic
Compatibility (EMC) published
Morand Fachot
Two important International
Standards for EMC have been
published as Redline Versions
(RLVs) also. Both are generic
immunity Standards, one for
residential, commercial and lightindustrial environments,
the second for industrial
environments. These Standards
and their RLV versions are also
third editions that replace the
previous ones published in 2005.
32 e-tech I Issue 05/2016

Generic EMC Standards –
a building block
EMC is the ability of electronic and
electrical systems or components to
work correctly when they are close
together. In practice this means that
the electromagnetic disturbances
from each item of equipment must
be limited and also that each item
must have an adequate level of
immunity to the disturbances in its
environment.

Generic EMC Standards specify a
limited number of essential emission
and immunity tests, as well as
minimum test levels. They refer to basic
EMC standards, which specify the
general conditions or rules necessary
for achieving EMC for detailed
measurement and test methods. The
aim of generic EMC Standards is to
ensure adequate compatibility at the
same time as achieving a good balance
between technical and economic
considerations. They also “fill the
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EMC testing chamber (Photo: TÜV Rheinland)

gap” during the time taken to develop
product standards
Both Standards just published in RLVs
were developed by IEC Technical
Committee (TC) 77: Electromagnetic
compatibility. They are:
• IEC 61000-6-1:2016 RLV,
Electromagnetic compatibility (EMC)
– Part 6-1: Generic standards –
Immunity standard for residential,
commercial and light-industrial
environments
• IEC 61000-6-2:2016 RLV,
Electromagnetic compatibility (EMC)
– Part 6-2: Generic standards –
Immunity standard for industrial
environments
Their scope is very similar, nearly
identical. The only differences are
that IEC 61000-6-1 “applies also to
equipment which is battery operated
or is powered by a non-public, but
non-industrial, low voltage power
distribution system if this equipment

is intended to be used [in residential,
commercial, public and light-industrial
locations]”, whilst IEC 61000-6-2
“applies also to equipment intended
to be directly connected to a DC
distribution network or which is battery
operated, and intended to be used in
industrial locations.”
The normative references to
documents indispensable to their
applications are identical.
Both Standards contain the following:
• scope
• normative references
• terms and definitions
• performance criteria
• conditions during testing
• product documentation
• applicability
• measurement uncertainty
• immunity test requirements
In addition to the above, these
Standards include guidance for

product Committees, as well as figures
for equipment ports and tables that
cover immunity requirements for
enclosure port, signal/control ports,
input and output DC and AC power
ports, and a table for immunity tests
and test levels to be considered in
future or for particular product families.

Significant changes compared to
second editions
Since these Standards cover parallel
aspects, but for different environments,
the significant technical changes
included in the new editions with
respect to the previous editions are
identical, they include:
• improvement of the environmental
description
• extension of the frequency range for
the radio-frequency electromagnetic
field test according to
IEC 61000-4-3:2010, EMC –
Part 4-3, Testing and measurement
techniques – Radiated, radio-
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•

•

•

•
•
•

frequency, electromagnetic field
immunity test
amended test levels at particular
frequencies for the radio-frequency
electromagnetic field test according
to IEC 61000-4-3:2010
change of the repetition frequency
for the fast transients immunity
test according to
IEC 61000-4-4:2012, EMC – Part
4-4, testing and measurement
techniques – Electrical fast
transient/burst immunity test
introduction of requirements
according to IEC 61000-4-34:2009,
EMC – Part 4-34: Testing and
measurement techniques – Voltage
dips, short interruptions and
voltage variations immunity tests for
equipment with mains current more
than 16 A per phase
revision of the test levels
consideration of measurement
uncertainty
the addition of an Annex covering
guidance for product Committees

Given the extent of changes in these
new editions compared to the previous

EMC testing for F-16 aircraft in anechoic test chamber (Photo: US Air Force)

ones, these International Standards are
also available as Redline versions with
track changes.
Redline versions (available in English
only) provide users with a quick and
easy way of comparing all the changes
between Standards and their previous
edition. As such they are highly
valued. In Redline version, a vertical

bar appears in the margin wherever
a change has been made. Additions
and deletions are displayed in red, with
deletions being struck through. First
introduced in 2008, Redline versions
are now available for 89 International
Standards.
The complete list of IEC RLV Standards
is available from: http://go.iec.ch/2n

Electromagnetic interference from computed tomography scanners can affect other medical equipment
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EDITORIAL FOCUS – PREVIEW

The year in review
Issue 06/2016 of e-tech will be distributed to all attendees at the IEC General
Meeting in Frankfurt, Germany. It takes a look back over some of the previous
year’s events and highlights since Minsk in October 2015, in terms of technical
developments, standardization and conformity assessment activities as well as
strategic meetings. Summary articles cover important Technical Committee (TC)
work in areas as diverse as renewable energies, Smart Cities and Smart Grids,
cybersecurity, medical equipment including wearables, transportation and
multimedia. The review also focuses on major developments in the four
IEC Conformity Assessment Systems – IECEE, IECEx, IECQ and IECRE.

Photo: Starship Technologies

Issue 05/2016 I e-tech

35

e-tech

News & views from the IEC

This is a special printout of IEC e-tech our electronic publication.
You can find a link to e-tech on the IEC homepage, or you can
access it at: iecetech.org/
If you would like to receive our monthly email notice telling you
when the latest edition of e-tech is available, you can subscribe
via the e-tech homepage. Click the button “Subscribe” or sign up
for an RSS feed.
Articles may be reproduced in full or partially, mentioning the
source “IEC e-tech” and www.iec.ch
- Editor in Chief: Gabriela Ehrlich
- Managing Editor: Claire Marchand
- Contributors:
Janice Blondeau
Morand Fachot
Antoinette Price
Zoë Smart
The information in this issue of e-tech is for information
purposes only. The IEC assumes no liability or responsibility
for any inaccurate, delayed or incomplete information.
IEC e-tech is published 10 times a year in English by the
International Electrotechnical Commission.
Copyright © IEC, Geneva, Switzerland. 2016.

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
3 rue de Varembé
PO Box 131
CH-1211 Geneva 20
Switzerland
T 41 22 919 02 11
Contact: iecetech@iec.ch
For more information visit: www.iec.ch

