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Enclosures &
dependability
Issue 02/2015 of e-tech takes
a close look at different types
of protection. The safety, the
protection of anyone building,
installing, or using electrical and
electronic equipment is at the
core of IEC standardization and
Conformity Assessment work. As
is dependability – the “ability to
perform as and when required”
– a major factor in the evaluation
and acceptance of product and
system performance.

The power of protection

3

The devil is in the nucleus

4

Hobbyists help shape power
tool industry

7

Avoiding interference

8

Motors moving to IE codes

10

Dependable systems
for all sectors

11

INDUSTRY SPOTLIGHT

14

2

e-tech I Issue 02/2015

Nominations

24

IEC WORLD

When everyday symbols
become art

25

Celebrating Ibn al-Haytham

26

Seven who’ve made
a difference

28

Powering the planet with water

32

Upcoming global events

33

IN STORE

TECHNICAL COMMITTEE AFFAIRS

You can now read e-tech
offline

23

IEC FAMILY

TECHNOLOGY FOCUS

Tools for professionals
and hobbyists

Tiny bursts of energy

New Standards to enhance
dependability

34

Connecting down the line

17

Staving off the dangers of DIY

18

New EMC Standards
as Redline versions

35

Have you ever been shocked?

20

Standards supporting public
policy

37

Containing explosions

21

CONFORMITY ASSESSMENT

EDITORIAL

The power of protection
Protection, safety and performance central to IEC work
The focus of issue 02/2015 of IEC e-tech is on dependability and enclosures.

Keywords: protection...
Enclosures are a key part of electrical or electronic equipment and installations. They help
prevent operators or users from being exposed to potential risks such as electric shocks.
They protect the contents from their immediate environment. In electronics, enclosures
can act as shields against electrostatic discharge (ESD) and electromagnetic interference
(EMI).

Claire Marchand
Managing Editor e-tech

...and safety...
Disturbances caused by EMI can be annoying but harmless. “Snow” on your television
screen is a thing of the past. Only the older generations will remember the disturbances
caused when electrical appliances and tools were used near a TV or radio set. They were
annoying but quite harmless.
When EMI affects the good functioning of medical devices, disturbs the electronics in cars
or airplanes, the consequences are no longer harmless. These interferences can be fatal
in an operation theatre, they can cause road accidents or plane crashes.

...in all environments
In hazardous areas, enclosures must be able to contain any explosion originating within
its housing and prevent sparks from within its housing from igniting vapours, gases, dust,
or fibres in the air surrounding it.
The safety, the protection of anyone building, installing, or using electrical and electronic
equipment is at the core of IEC standardization and conformity assessment (CA) work.
As is dependability – the “ability to perform as and when required” – a major factor in the
evaluation ad acceptance of product and system performance.
Issue 02/2015, which also takes a closer look at, the protection of radiation
instrumentation and the safety of motor-operated electric tools, will highlight the work done
in these fields by many of its IEC Technical Committees and Subcommittees and its CA
Systems.

Electrical enclosure for the public transport
system in a Geneva street

Snow on vintage TV screen
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The devil is in the nucleus
Ensuring the safety of nuclear installations and preventing misuse of radioactive
material is vital
These factors have led a number
of countries to turn away or to cut
their level of dependence on nuclear
power in favour of renewable sources
or cheaper fossil fuels to generate
electricity.
The building of new nuclear
installations, the refurbishment of
older installations and the dismantling
of decommissioned reactors are
submitted to tighter reviews and
regulations where safety plays a
major role and where standards for
instrumentation are essential.

US CBP Officer using a hand-held device to detect radioactive material in a container
(Photo: US Customs & Border Protection)

Morand Fachot
Monitoring radiation levels is
paramount to ensuring protection
against nuclear risks. IEC
Technical Committee (TC) 45 is the
only worldwide body developing
international instrumentation and
control standards for the nuclear
and nuclear power industries and
for other industries using nuclear
measuring techniques. Its work is
also absolutely essential to detect
illegal activities and smuggling of
radioactive material.

Growing global concern
Nowadays protection from nuclear
risks is a global concern. Accidents
in nuclear power plants resulting from
natural disasters, technical faults or
human errors have heightened public
concern about the nuclear industry.
Authorities everywhere try to protect
people and environment from careless
handling and storage of radioactive
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waste material. Governments also see
possible criminal or terrorist misuse of
smuggled nuclear waste or spent fuel
as representing very serious national
security risks.
The IEC makes a major contribution
to the safety of nuclear installations,
to the safe handling and storage of
fissile material and to the fight against
nuclear smuggling through the work
of its TC 45 and its Subcommittees
(SCs), which prepare International
Standards relating to electrical and
electronic equipment and systems for
instrumentation specific to nuclear
applications.

Minimizing risks in power plants
The nuclear power industry has been
facing important challenges in recent
years following the March 2011 nuclear
accident at Fukushima, Japan, and
the wider availability of additional fuel
sources, mainly natural gas, resulting
from new drilling techniques.

TC 45, which had published 35
International Standards as of March
2015, and its SCs develop International
Standards for the design, construction,
performance, testing and calibration of
radiation detection instrumentation for
all applications.
IEC SC 45A prepares standards
applicable to the electronic and
electrical functions and associated
systems and equipment used in
nuclear energy generation facilities
(nuclear power plants, fuel handling
and processing plants, interim and final
repositories for spent fuel and nuclear
waste). The aim is to improve the
efficiency and safety of nuclear energy
generation.
The core domain of SC 45A is
instrumentation and control systems
important to safety in nuclear energy
generation facilities. As of March
2015, SC 45A had issued some
74 publications.
Nuclear power plants are amongst the
most rigorously monitored installations
and IEC International Standards play a
central role for this.
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Therefore, preventing the illegal transfer
of radioactive material across borders
is best ensured by controlling goods
as they are entering port loading and
unloading areas. This is a hugely
difficult task as potentially dangerous
quantities of radioactive material are
not necessary voluminous and can be
hidden in tiny spaces.
With such volumes it is impossible
to physically inspect each container.
Special instrumentation is needed for
this purpose, it must be very sensitive
and meet strict specifications to ensure
it can identify small quantities of
harmful products and operate reliably.
This type of equipment is widely
used for security purposes at nuclear
facilities, border control posts and
international seaports.
A billet of highly-enriched uranium recovered from scrap processed at the Y-12 National
Security Complex Plant (US)

Preventing accidental or criminal
storage and transport of
radioactive material
In 1995 the International Atomic Energy
Agency (IAEA), the UN agency that
seeks to promote the peaceful use
of nuclear energy, set up a database
system, now called the Incident and
Trafficking Database (ITDB), to record
and analyse incidents of illicit trafficking
in nuclear and other radioactive material.

discovery of radioactive material (e.g.
uncontrolled radioactive sources).

As of 31 December 2013, the ITDB
contained a total of 2 477 confirmed
incidents reported by participating
states. Of these confirmed incidents,
424 involved unauthorized possession
and related criminal activities,
664 involved reported theft or loss
and 1 337 incidents involved other
unauthorized activities and events.
It reported that the majority of
unauthorized activities fell into one
of three categories: the unauthorized
disposal (e.g. radioactive sources
entering the scrap metal industry),
unauthorized shipment (e.g.
scrap metals contaminated with
radioactive material being shipped
across international borders) or the

Places where it is vitally important to
detect the presence of radioactive
material are harbours and border
crossings.

Radioactive material crossing borders
or being moved within countries may
not necessarily be there for criminal
purposes, but its presence may
also result from improper handling
of scrapped equipment, therefore
monitoring of many installations, such
as scrap metal facilities is important.

Ports infrastructure central to
prevent illegal entry
More than 90% of world trade is
transported by sea, with the majority
of goods shipped in containers, with
the obvious exception of gas and
oil, and dry bulk (minerals, foodstuff,
etc.). The sheer volume of twentyfoot equivalent unit (TEU) containers
leaving and entering world harbours is
staggering with 20 harbours shifting
more than six million TEUs each in 2011.

To ensure that measurements made
at different locations and with different
instruments of the same type are
consistent, radiation instrumentation
must be designed to uniform rigorous
specifications based upon performance
requirements stated in international
standards.
SC 45B: Radiation protection
instrumentation, prepares, among
others, international standards
for instrumentation used for: illicit
trafficking detection and identification
of radionuclides; radiation-based
security screening. As of March 2015
SC 45B had issued 55 publications, six
of these for illicit trafficking detection,
of which three concern equipment of
particular relevance to detection at
international seaports. These standards
relate to both large systems and
portable ones.

Reliable radiation detection relies
on IEC International Standards
IEC SC 45B prepared, among others,
IEC 62244:2006, Radiation protection
instrumentation - Installed radiation
monitors for the detection of radioactive
and special nuclear materials at national
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radioactive material. PRDs are pocketsized devices carried on the body that
“alert the user to the presence of a
source of radiation that is distinctly above
the measured average local background
radiation level. They are not intended
to provide a measurement of dose
equivalent rate.” IEC SC 45B published
another standard for a spectroscopybased alarming PRD in February
2013. Work is ongoing to develop new
International Standards in the field. One
such Standard concerning backpack
radiation detector for detection of illicit
trafficking of radioactive material,
IEC 62694:2014, was published in
March 2014.
Control room at Kozloduy nuclear power plant (Bulgaria)

borders. This International Standard,
which does not apply to hand-held
devices, defines “the performance of
installed monitors used for the detection
of gamma and neutron radiation
emitters contained in objects/containers
or vehicles, general characteristics,
mechanical characteristics,
environmental requirements, test
procedures and documentation.” These
systems “are used to monitor vehicles,
cargo containers, people, or packages
and are typically located at national and
international borders.”
IEC SC 45B also developed an
International Standard for portal
monitors, IEC 62484:2010, Radiation
protection instrumentation Spectroscopy-based portal monitors
used for the detection and identification
of illicit trafficking of radioactive material.
One factor to take into account is that
radioactive materials are transported
in shielded containers. But even after
shielding, some quantity of radiation
can be detected and the instruments
that meet IEC SC 45B Standards try
to do so. It is to be noted that these
standards specify the minimum
requirements - such as identification
of a single radionuclide divided into
three categories: unshielded, shielded
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by 3 mm of steel, shielded by 5 mm of
steel - but equipment often exceed such
minimal requirements.

Protecting staff with ongoing work
Most officers carrying out the
inspection of cargo using hand-held
detection instruments are not radiation
experts. Therefore, these instruments
must be user-friendly as regards their
design and operation, and must also
have a high degree of inherent safety.
To develop such devices, IEC SC 45B
prepared IEC 62327:2006, Hand-held
instruments for the detection and
identification of radionuclides and
for the indication of ambient dose
equivalent rate from photon radiation.
This Standard “provides guidelines for
selecting suitable radionuclide libraries
covering radioactive materials that
have been most frequently detected at
border crossings.”
SC 45B published two more
international standards for handheld instruments for the detection of
radioactive material.
SC 45B also developed IEC 62401:2007,
Alarming personal radiation devices
(PRD) for detection of illicit trafficking of

These detection devices and others
are not just used to detect illegal
activities, but in all sectors dealing with
radioactive material.

International recognition
The effectiveness of the radioactive
material detection equipment that is
designed and built according to
IEC SC 45B International Standards is
confirmed by the following information
published in the IAEA ITDB 2014
Fact Sheet: “The reporting of these
incidents, especially ‘unauthorised
disposal’ and ‘unauthorised movement’
has risen steadily since 2003. There is
evidence that this rise is related to the
increased number of radiation portal
monitoring systems that have been
deployed at national borders and scrap
metal facilities.”
However, relying blindly on equipment
alone is not sufficient to safeguard
against the illegal and potentially
dangerous entry of radioactive material
in any country. The human factor, in the
form of properly trained and dedicated
staff, remains essential. Port and border
authorities should ensure that both
technical means and human resources
are kept at their best possible levels
to prevent illegal entry of nuclear or
radioactive material.
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Hobbyists help shape power tool industry
Leisure activities build market growth
ReportsnReports.com, the global
power tool demand is forecast to
increase 4.5 percent annually through
2016 to USD 28,1 billion.

Sander

Antoinette Price
Buffing, chiselling, drilling, levelling,
planing, polishing, routing, sanding
and screwdriving: power tools
are used across industries such
as automotive, infrastructure,
construction, woodworking,
aerospace, and electrical and
electronics, but they are also very
popular with lay users.

Safety at home and on the job
As millions of non-professionals work on
their houses and gardens it is particularly
important to make sure the products
they use are as safe as possible.
IEC Technical Committee (TC) 116:
Safety of motor-operated electric tools,
prepares International Standards on
the safety of power hand-held and
transportable tools, as well as gardening
appliances. (see article in this issue:
Staving off the dangers of DIY)

A planet of DIYers
These days, hand-held motor operated
electric tools and gardening appliances
can be found in many homes. Though
not new, the do-it-yourself (DIY)
industry has continued to flourish over
the last couple of decades. According
to research by market analyst company

One reason for this boom, particularly
in developed countries, is the plethora
of television shows, guiding users on
everything from home improvements and
maintenance to creating and keeping
gardens, coupled with the explosion of
thousands of online sites doing the same
from around the mid 1990s.
While China has become the world’s
dominant producer of power tools,
which it supplies to regional markets as
well as the US and Europe, the report
also highlighted that other developing
countries have risen as notable
suppliers and users of power tools,
though not to the same extent.

Improved technology, better tools
Advances in technology mean tools
have become faster, lighter and more
efficient, making them easier for
amateurs to use. They cost less than
previously, produce lower noise and
emissions, anti-vibration features give
users more control and balance while
working.
An important innovation that came
out a few years ago and has had a
considerable impact on the industry is
the brushless motor. This allows tools

Hedge trimmer

Cordless jigsaw

to stay cooler when they are running,
last longer and deliver significantly
longer runtime.

The future looks charged
Another highly significant change in the
power tool industry has come with the
improvement of lithium-ion batteries
which have resulted in a new generation
of cordless power products. Additional
more intense power means more time
working and less recharging. Some
batteries also allow the tools to be
operated in extreme conditions of heat
or cold, for example, down to -18°C/0°F.
The work of IEC TC 21: Secondary
cells and batteries, continues to
help manufacturers increase battery
efficiency, as well as make them more
affordable for the greater public. Other
innovations in the power tool world
include:
• wireless charging for certain power
tools, using induction charging
stations. These save time by
charging faster, while the batteries
take up less space.
• improved ergonomics thanks
to a slide-style battery pack.
Product handles can be designed
around the hand, not the battery,
making the tool easier and more
comfortable to use and transport.
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Avoiding interference
Work to curtail radio frequency disturbance from electric tools is improving constantly
Morand Fachot
Electromagnetic compatibility
(EMC), the ability of electric
and electronic devices and
appliances to operate without
interfering when close to each
other, is important in a world of
increasing electrification. Limiting
electromagnetic interference (EMI)
from electric tools in particular has
greatly improved.

Less noticeable but not entirely
absent
EMI was very perceptible in the
past, in particular when radio or TV
reception was disturbed as appliances
or tools were used nearby. EMI
may represent more than a mere
annoyance as more electronic devices
are found in the modern environment.
It can disturb the operation of
electronic systems such as medical
devices, automotive electronic
equipment, computers or air traffic
control systems.
EMC, defined in the International
Electrotechnical Vocabulary as “the
ability of a device, unit of equipment
or system to function satisfactorily
in its electromagnetic environment
without introducing intolerable
electromagnetic disturbances to
anything in that environment”, is
important for all electric and electronic
devices that create interference as
well as for those whose operations
can be affected by EMI.
Limiting interference from electric tools,
which are operated by electric motors,
was particularly important as these
were a main source of interference in
the past. This has been achieved to
a great extent through International
Standards developed by CIS/F, a
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EMI from this 1949 right-angle Milwaukee drill was certainly higher than that of current tools
(Photo: Buyaparcel blog)

Subcommittee (SC) of CISPR, the
international special committee on
radio interference.

Getting the right tools
CISPR has a very broad scope for
standardization in the field of EMC,
aspects of which are addressed by its
various SCs.
A CISPR radio disturbance limit is a
limit that is recommended to national
authorities for incorporation in national
standards, relevant legal regulations
and official specifications. It is also
recommended that international
organizations use these limits.
CIS/F prepares International Standards
“in the field of limits and particular
methods of measurement for control
of radio frequency disturbances from
(and immunity of) electric motor
operated and thermal appliances for
(…) electrical tools (…)”.
To do this CIS/F developed two
International Standards, CISPR 14-1
and CISPR 14-2, relating to

EMC – Requirements for household
appliances, electric tools and similar
apparatus, the first one concerning
emission, the second, immunity, which
are the two sides of the same EMC
coin. (See article on CISPR 14-2 in this
e-tech).
Limiting EMI from electric tools is
particularly important as these tend
to be found everywhere nowadays.
They have been used by tradesmen
and workshop in the professional
environment for a long time but are
now found increasingly in a domestic
setting as individuals take up DIY
tasks made easier precisely by the
wider availability of electric tools. (See
articles on electrical tools for DIY,
and on the safety of DIY tools in this
e-tech).
CIS/F standardization work does not
cover “apparatus designed exclusively
for heavy industrial purposes”.

Comprehensive scope
CIS/F covers both sides of the EMC
coin. CISPR 14-1 defines radiated

TECHNOLOGY FOCUS
As for CISPR 14-2, which is intended
to establish uniform requirements
for the electromagnetic immunity
of the equipment mentioned, to fix
test specifications and other criteria,
it doesn’t differentiate electrical tools.
Instead, it subdivides equipment into
categories two of which in particular
are relevant for electric tools,
they are:
Category II, which includes mains
powered motor operated tools.
Category III: equipment which in
normal use, is not connected to a
power network and has no cables
attached, includes apparatus
provided with rechargeable
batteries (…) which can be charged
or operated by connecting the
apparatus to the mains power.
Standardization work by CIS/F
is essential for electrical tools
manufacturers as it allows them to
make products that are less and less
likely to generate electromagnetic
interference that can affect other
equipment.

EMC testing chamber for electronic components (Photo: Philips)

emission limits, describes methods
of measurement and standardizes
operating conditions and the
interpretation of results.
Although CISPR 14-1 joins together
household appliances, electric tools
and similar apparatus in general,
it differentiates certain features for
electric tools according to the rated
power of the motor, i.e. rated motor
power not exceeding 700 W; above
700 W and not exceeding 1 000 W;
and above 1 000 W. These differences
concerning power tools are for
disturbance power limits and margins
when performing disturbance power
measurement in the frequency range
30 MHz to 300 MHz.

This Metabo KHE 2650 combination hammer meets the latest EMC standards
(Photo: Metabowerke GmbH)
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Motors moving to IE codes
Major energy efficiency gains for electric motors

Electric motor systems are estimated to
account for 46% of global electricity use

Janice Blondeau
Electric motor systems are
estimated to account for 46%
of global electricity use(1).
Converting electrical energy to
mechanical energy, they rotate
pumps, drive compressors,
move materials and run fans,
blowers, drills or mixers. Electric
motors could rightly be called the
“workhorses” of industry.

Energy efficiency classes to
reduce consumption
For industrial applications alone, it’s
estimated that electric motor systems
account for approximately 70% of
electricity consumption(1). As such
huge consumers of electricity, even
small improvements can lead to large
energy savings.

IE codes drive efficiency
The IEC has put in place energy
efficiency classes for electric motors,
known as the IE code, which are
summarized in IEC International
Standard: IEC 60034-30-1:2014. The
Standard includes four levels of motor
efficiency:
• IE1 Standard efficiency
• IE2 High efficiency
• IE3 Premium efficiency
• IE4 Super premium efficiency.
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Widespread adoption
The IE codes help regulators to
determine the minimum efficiency
levels for electric motor energy
performance in their regulations. The
IEC 60034-30-1 classification system
has stimulated competition among
motor manufacturers and generated
massive technology improvements.
While IEC International Standards are
voluntary, the European Union (EU)
and numerous other countries have
adopted the IEC classification system.

New rules in the EU from January
2015
In the EU, Directive 640/2009, effective
as of January 2015 for motors with a
rated output from 7,5-375 kW and from
2017 for motors with a rated output
from 0,75-375 kW. This measure, which
is generally referred to as EU Minimum
Energy Performance Standard (MEPS),
is expected to result in energy efficiency
improvements of 20% to 30%.

Moves to increase energy
efficiency
In the US, from 1997 (Energy Policy
Act) the minimum required level was
set at the equivalent of IE2. In 2007
MEPS were raised to the equivalent of
the IE3 level (NEMA Premium).

IE codes help regulators to determine the
minimum efficiency levels for electric motor
energy performance in their regulations

Australia and New Zealand set MEPS
levels for electric motors at IE2 effective
since 2001.
In China MEPS for small and medium
three-phase asynchronous motors to
start with have been in place since
2002 (GB 18693). The standard was
updated in 2006, and in 2012 it was
harmonized with IEC Standards. At the
same time the MEPS were increased
from IE1 to IE2 and now IE3.
Japan has harmonized its national
regulations with IEC efficiency classes
and has included electric motors at
the IE2 and IE3 level in its Toprunner
programme in 2014.
India has a comparative efficiency
label since 2009 and a voluntary
national standard on IE2 level
since 2012.

Testing electric motors
The IEC has also developed
IEC 60034-2-1:2014 for the testing
of electric motors. Many countries
use national test standards but at
the same time also reference the
International Standard IEC 60034-2-1.

As such huge consumers of electricity, even
small improvements can lead to large energy
savings (Photo: ABB)

1. Paul Waide, Conrad U. Brunner et al.: EnergyEfficiency Policy Opportunities for Electric MotorDriven Systems, International Energy Agency
Working Paper, Paris, 2011.
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Dependable systems for all sectors
Ensuring system performance through dependability
Thomas van Hardeveld*
Dependability is a crucial
consideration in the development
and application of technological
systems. In today’s global business
environment, dependability is a
key decision-making factor in
the evaluation and acceptance
of system performance. It
encompasses customer objectives
and values and ensures critical
system performance so that
manufacturer trust and customer
satisfaction can be achieved.
Dependability is essential in
electrotechnology and in many
other domains. IEC Technical
Committee (TC) 56 prepares
International Standards for
dependability.

What is dependability?
Dependability is defined as the “ability
to perform as and when required”.
It applies to any system, product,
process or service and may involve
hardware, software and human
aspects. Dependability is a collective
set of time-related performance
characteristics that coexist with
other requirements such as output,
efficiency, quality, safety, security and
integrity.
Dependability does not have a single
measure that can be attributed to
it but is instead a combination of
relevant measures that vary with
each application. In a broad sense,
dependability is the trust that can
be placed in a system to provide the
required functionality and deliver its
expected value and benefits.
Dependability is the term that has been
adopted internationally to cover a range
of attributes of which the main ones

Dependability is defined as the “ability to perform as and when required”. It applies to any
system, product, process or service and may involve hardware, software and human aspects

are availability, reliability, maintainability
and supportability.
There are, however, a number of
different terms that are used today
instead of dependability.
During design and development,
reliability and maintainability are most
relevant so the term R&M is common.
During operation, availability
comes into play and the acronym
RAM (reliability, availability and
maintainability) is prevalent. Sometime
this becomes RAMS, where the
“S” can stand for either safety or
supportability.
It is still common for reliability to be
used as an overall term that includes
all of these attributes, as well as its
more exact measure as the probability
that something may fail within a
certain time period. This proliferation
of terms has resulted in considerable
misunderstanding of this important
engineering discipline and thus
standardization is much needed.

From reliability to dependability
In 1965, responding to a German
proposal from 1962, approved by
the IEC Committee of Action in
1964, the IEC established TC 56 to
address reliability standardization.
The initial title of IEC TC 56 was
“Reliability of electronic components
and equipment”. In 1980 the title
was amended to “Reliability and
Maintainability” to address reliability
and a number of associated
characteristics applicable to
products.
In 1989, the title was finally changed
to “Dependability” to better reflect
the technological evolution and
business needs of a broader scope of
applications based on the concept of
dependability as an umbrella term for
a number of attributes.
In 1990, following consultations
with the International Organization
for Standardization (ISO), it was
agreed that the scope of TC 56 work
should no longer be limited to the
electrotechnical field, but should
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At its inception, TC 56 dealt with the reliability of electronic components and equipment, but
later on its scope was expanded to all types of equipment

address generic dependability issues
across all disciplines.

•

supportability for provision of
maintenance support and logistics
needed to perform maintenance.

The scope of TC 56, according to
its Strategic Business Plan, covers
the generic aspects of dependability
programme management, testing
and analytical techniques, software
and system dependability, life cycle
costing and technical risk assessment.
This includes International Standards
related to:
• product issues ranging from
component reliability to testing
• guidance for engineering
dependability of systems
• process issues from technical risk
assessment
• integrated logistics support
• management issues ranging from
dependability management to
managing for obsolescence.

Attributes of dependability
The main dependability characteristics
of a system consist of:
• availability for readiness to operate
• reliability for continuity of operation
• maintainability for ease of
preventative and corrective
maintenance actions, and

12 e-tech I Issue 02/2015

Dependability is a general term that
provides a framework for these
attributes as well as others such as
recoverability, durability, operability
and serviceability.
As clarification, it should be
mentioned that safety is not
considered to be a direct attribute
of dependability although it is very
closely related.

Reliability
Reliability can be defined as the
“ability to perform as required,
without failure, for a given time
interval, under given conditions”.
Reliability is first of all an inherent
result of the design of a system. The
bases for high reliability in a system
are components and equipment
designed to resist applied forces
and environmental factors such as
temperature, pressure, and physical
and chemical properties. Applied
stresses may be static or dynamic.
Reliability must then be further
assured through sound manufacturing
and installation techniques. Safety
is enhanced in a major way when
dependability is properly considered
in a system, particularly in the case
of reliability. Finally, reliability is
sustained by proper operation within
prescribed conditions of use and
appropriate maintenance.
Maintainability
Maintainability is the “ability to be
retained in, or restored to a state to
perform as required, under given
conditions of use and maintenance”.
Maintainability is dependent on the
design and architecture of a system
and its technology and is guided by
maintenance strategies, including
equipment installation. It includes
how easy it is to perform maintenance
operations. It can be seen as the
ease of performing maintenance.

TECHNOLOGY FOCUS
Supportability
Supportability is the “ability to be
supported, to sustain the required
availability with a defined operational
profile and logistic and maintenance
resources”. It consists of two
components: maintenance support
and the associated logistics required to
deliver that maintenance support. The
starting point for supportability is how
easy it is to maintain a system. Another
element relates to the specific resources
and logistics necessary for the use of the
system. It is possible to plan completely,
organize and deliver the necessary
supportability prior to operation, and this
is the case with many systems such as a
commercial airliner or a railway.
Availability
Availability is defined as the “ability to be
in a state to perform as required” and is
the operational result of a combination
of reliability, maintainability and
supportability criteria. It is directly related
to operational factors such as production
capability and assurance in the energy
industry, uptime in a manufacturing
environment or availability of service for
transportation applications.

Dependability management
For dependability to be successful, it
must be managed using systems and
approaches that are similar to those
commonly applied to all management
activities. In general, the value of
dependability for systems can be
expressed in these ways:
1. Safety is addressed systematically;
2. Customer or user satisfaction is
achieved;
3. Life cycle cost is minimized;
4. Maximum system life can be attained;
5. Environmental impact is minimized;
and
6. Reputation is maintained or enhanced.

Dependability engineering
The application of dependability tools
and techniques to systems is called

dependability engineering. Practically
every engineering discipline focuses on
these aspects as a key component of
business success.
Dependability engineering
encompasses a wide variety of
statistical methods, analytical
techniques, physics of failure,
hardware, software and human
reliability, probabilistic or quantitative
risk assessment and reliability
prediction.
The primary focus of dependability
engineering has always been on
design and development to estimate
and improve system reliability and
evaluate the areas where failure can
occur, along with reliability testing
and monitoring during the design and
early phases of product introduction
to enable reliability growth. During
both the design and use phases of the
life cycle, techniques such as RCM
(reliability-centered maintenance),
condition monitoring and maintenance
optimization have become more
important.

Extensive toolbox help meets wide
market demand
To properly address the very wide range
of dependability issues, IEC TC 56
has issued, as of March 2015, 57
publications, which include International
Standards on dependability as well
as International Standards for specific
techniques and tools for reliability,
maintainability and supportability.
TC 56 dependability Standards provide
systematic methods and tools for
dependability assessment and the
management of equipment, services
and systems throughout their life
cycles. They meet a market demand
that covers a broad range of industry
sectors, such as computers and
electronics, communication networks,
process controls, transport and
distribution, safety and security, and
many more.

Reliability is one of the main attributes
of dependability, along with availability,
maintainability and supportability

Dependability central to
electrotechnology and other
domains
The fundamental nature and scope
of TC 56 work in electrotechnology is
clearly illustrated by its liaison activities
with the following IEC TCs and SCs:
• TC 1: Terminology
• TC 9: Electrical equipment and
systems for railways
• TC 13: Equipment for electrical
energy measurement and load
control
• TC 44: Safety of machinery –
Electrotechnical aspects
• SC 45A: Instrumentation and
control of nuclear facilities
• TC 47: Semiconductor devices
• TC 65: Industrial-process
measurement and control
• SC 65A: Industrial-process
measurement and control – System
aspects
• TC 104: Environmental conditions,
classification and methods of test
• TC 107: Process management for
avionics
• TC 111: Environmental
standardization for electrical and
electronic products and systems
• IEC/ISO Joint Technical Committee
(JTC) 1/SC 7: Information technology
– Software and system engineering
However, as it plays a major role in
asset management, dependability
extends beyond electrotechnology and,
as a result, TC 56 also maintains liaison
with nine ISO TCs and SCs.
*Thomas Van Hardeveld is Convenor of TC 56/
Work Group 3: Management and Systems
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Tools for professionals and hobbyists
Electric tools and garden appliances in the home and professional environments
in 1946. It soon followed up with more
consumer-oriented electric-powered
tools, such as sanders and jigsaws.
These proved popular in the US as
more and more people took on DIY (do
it yourself) to improve their homes or
tackle other tasks.

Bosch Power4All 18 Volt DIY tools: one battery fits all tools (Photo: Bosch)

Morand Fachot
Electric tools and appliances have
invaded the home environment,
making light weight of often
tedious and difficult chores and
making it possible for amateurs
to undertake difficult tasks. As for
professionals, improvements in
electric tools and the emergence
of new ones have greatly helped
them in their work. Convenience
and safety are keys to the success
of electric tools.

From factories...
Like in countless other domains,
electric tools have moved from
the industrial world to the home
environment, allowing people to
tackle many tasks previously reserved
to professionals, such as home
improvement, basic car maintenance,
pressure washing or gardening.
Few people realize that individual
electric power tools have been around
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for quite a long time. The first power
drill, looking unmistakably similar to
current models with pistol grip and
trigger switch, was launched by the
US tool manufacturer Black & Decker
in 1916. This drill immediately proved
very popular with workers owing to its
unique ease of use.
In following years, Black & Decker
introduced more power tools featuring
the same pistol grip and trigger switch
for industrial use.
In Europe other tool manufacturers,
such as Bosch, Metabo and Peugeot,
followed in Black & Decker’s footsteps
and launched similar electric tools for
the industry in the 1930s.

...to homes...
Observing that many workers were
taking their tools home for personal
use, Black & Decker, sensing a
commercial opportunity, introduced the
world’s first electric drill for consumers

The trend was repeated in Europe
where electric tools moved to the
consumer market and became
increasingly popular among
consumers. Japanese manufacturer
Makita, a leading player in the
professional and DIY power tools
markets these days, started
manufacturing and exporting power
tools in the late 1950s. Many other
producers in industrial countries have
followed suit and launched electric
tools.
As DIY expanded, users needed more
tools for different tasks. The main
obstacles to the expansion of the
market for the occasional and even
committed “DIYer” was the price of
individual tools, most of it made up of
the cost of the electric motor itself. The
solution found by manufacturers was to
offer drills as driving units and produce
attachments that could convert them
into other power tools such as circular
saws, jigsaws, sanders and other
devices, and this at a fraction of the
price of separate self-contained units.

...and gardens
Consumer gardening appliances have
followed in the footsteps of electric
tools. The first electric lawn edgers and
hedge trimmers for consumers were
marketed in 1957, and the world’s first
cordless outdoor product, a hedge
trimmer, was launched in 1962. The
range of garden appliances, corded
or cordless, extends from small grass
shearers to lawnmowers, leaf blowers,

INDUSTRY SPOTLIGHT
hedge trimmers, chain saws and more,
giving amateur and keen gardeners all
the tools they need.

Cutting the cord
Following the pattern observed ever
since power tools were launched, the
next technological revolution started
in the professional environment before
winning consumers over.
One of the main drawbacks of corded
power tools was, and still is, that they
may have to be used in awkward
places and where power is not easily
available or needs to be switched off.
A solution to this vexing problem was
found with the introduction of the first
battery-operated (cordless) drill in
1961. The manufacturer of this drill was
later contracted by NASA, the National
Aeronautics and Space Administration,
to develop cordless tools for use in the
US space programme and to collect
samples from the moon’s surface.
Leading electric tools manufacturers
elsewhere quickly followed suit. As
their price dropped, cordless tools –
drills and drivers in particular – became
quite popular for their convenience, not
as full replacements for corded drills
initially, owing to the limitations of their
batteries and power, but as additional
tools to be used for a variety of tasks
such as fitting furniture or putting
shelves together.

The Husqvarna H 360 robotic mower works while you relax (Photo: Husqvarna AB)

batteries that limited their performance.
Batteries are a domain in which the
IEC, through its Subcommittee (SC)
21A: Secondary cells and batteries
containing alkaline or other non-acid
electrolytes, prepares International
Standards for many types of batteries,
including for portable applications.

Cordless tools also have the advantage
that they don’t need to be connected
to the mains, except for recharging.
This removes the risk of accidentally
cutting through or damaging the power
cord.

Current models of cordless tools and
appliances use mainly Li-Ion (lithiumion) batteries that can provide higher
charges, longer run time, less selfdischarge and quicker charging than
their Ni-Cd equivalent. Furthermore,
unlike the latter, they can be recharged
at any time and do not suffer from the
so-called memory effect, which sees
batteries holding less and less charge
with time.

Battery breakthrough
The major advance in cordless tools
was made in battery technology,
making possible the production of
more powerful tools. Early cordless
tools – essentially drills and sanders
– used 7,2 V Ni‑Cd (nickel-cadmium)

Today Li-Ion batteries for cordless
tools with power ratings of 18 V or even
36 V are not unusual. They allow the
production of a wider range of more
powerful tools, from drills and sanders
to grinders or even chainsaws to cover
the needs of industrial and consumer
users.

From attachments to multiple units
In an interesting reversal of the trend
observed with early corded electric
tools, in which the electric motor itself
was the costliest component forcing
manufacturers to produce attachments
for drills, the most expensive part in
today’s cordless tools is the battery.
Producers now offer individual tools
or kits of several tools – for instance,
a hammer driver-drill, a circular saw, a
jigsaw and an angle grinder, and even
garden tools – that all use the same
battery pack.

Robots entering the tool market
Domestic tasks outside homes,
such as mowing the lawn, scrubbing
swimming pools or cleaning gutters
are often time-consuming, tedious
activities, with the potential to be
unsafe. Several manufacturers have
developed automated machines that
can work outdoors to carry out these
chores.
A number of garden appliance
manufacturers began launching electric
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robotic mowers from the mid-1990s.
The latest models incorporate a number
of sensors that allow them to avoid
obstacles such as trees and garden
furniture, to recognize boundaries and
even to stop operating and return to
their charging dock when their battery
runs low or if it starts to rain.
Robotic domestic mowers are niche
products but their sale has literally
exploded in spite of their rather hefty
price. They are mature products
that have evolved into professional
areas such as golf course care or the
weeding and edging of commercial
sites.

Safety first
Safety measures are needed for
tools that cut – for example, hedge
trimmers. They usually require the user
to press two contacts simultaneously,
often using both hands. If one of the
contacts is released, the device stops.
Residual current device (RCD) sensors
react to changes in the flow
of electricity and are managed by
IEC SC 23E: Circuit-breakers and
similar equipment for household use.
However, dust and water can also
harm the tool and put the user at risk.
That’s why all new power tools are
tested against IEC 60529:2013, which
rates their dust and water resistance
using the IP (Ingress Protection) Rating
code. The standard is prepared by
Technical Committee (TC) 70: Degrees
of protection provided by enclosures.

Standards matters
The wide range of components and
parts used in the production of electric
tools and gardening appliances means
that a multitude of IEC International
Standards have to be followed in the
design and manufacturing of such
devices.
One IEC TC and one SC in particular
are involved in the preparation of
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Hilti TE 70-ATC Combihammer (Photo: Hilti Corporation)

International Standards in two areas
vital for these appliances: safety and
batteries.
As corded or cordless tools or
appliances are designed to cut or go
through various materials, they may
cause serious injuries even in the
hands of professional or experienced
users.
Therefore, they must be designed to
operate safely. It is the responsibility
of TC 116: Safety of motor-operated
electric tools, to prepare international
safety standards for hand-held and
transportable motor-operated electric
tools and gardening appliances.
As more and more of these tools and
appliances use batteries, SC 21A,
which prepares Standards for portable
batteries among other types, plays
an essential role in the development
of cordless tools and gardening
appliances.

Huge and growing global market
According to a February 2015 report
by the Freedonia market research
company, “worldwide demand for
power tools is forecast to increase
4,8 percent per year through 2018 to
USD 32,9 billion”. The main growth
areas are set to be cordless power
tools owing to “steady improvements
in cordless battery technology,
such as the adoption of lithium-ion
batteries, [which] has increased the
power and run time of cordless tools”,
and the construction sector, which
will boost demand for professional
tools, that account for the larger
share of global sales of power tools.
As the range, use and adoption
of electric tools and gardening
appliances are growing constantly, the
contribution of the IEC in developing
and improving these devices is set to
expand, too.

TECHNICAL COMMITTEE AFFAIRS

Connecting down the line
From line traps to power systems management
Going with the flow
The scope of IEC Technical Committee
(TC) 57: Power systems management
and associated information exchange,
has significantly expanded since
it was established in 1964. Today,
it addresses the urgent need to
produce International Standards
for communications between the
equipment and systems for the electric
power process, which has become
increasingly complex.

Substation

Antoinette Price
Energy infrastructures are evolving
towards connected systems, such
as Smart Grids. Over the past
five decades, major advances in
technology have changed the way
power is generated, delivered and
consumed.

The work of IEC TC 57 covers power
systems control equipment and
systems, including Energy Management
Systems (EMS), Supervisory Control
and Data Acquisition (SCADA),
distribution automation, teleprotection,
and associated information exchange
for real-time and non-real-time
information. These systems are
used in the planning, operation and
maintenance of power systems.

A number of the 130 plus publications
it has produced form a critical subset
of those required to realize the Smart
Grid. It has also prepared some of IECs
best-selling International Standards,
such as the IEC 61850 series on
communications network and systems
in substations and for power utility
automation.

Looking ahead
Competition has increased among
electric utilities thanks to deregulation
of energy markets. Now there is an
even greater need for integration and
interoperability of equipment and
systems controlling the electric power
process. Added to this, greater energy
consumption globally will continue to
require the development of efficient
energy use and optimized energy
management processes, which will
also comprise renewable energy.
As Smart Grids develop further to
meet the energy requirements of
global populations, the technology
will progress and more players will
become involved. TC 57 will continue
to produce harmonized International
Standards, which help these systems
to function smoothly by ensuring
interoperability, detecting faults
and finding solutions with the least
disruption time possible.

Solar power

Smart meter
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Staving off the dangers of DIY
Hammering home safety first
IEC TC 116 was established in 2008
to manage the expanding scope of
International Standards needed for the
safety of hand-held motor-operated
electric tools, transportable motoroperated electric tools, and garden
appliances, while keeping pace with
new technologies. Previously this
work fell to a Subcommittee of
TC 61: Safety of household and
similar electrical appliances.
With a view to harmonizing its
wide-ranging work, TC 116 began
publishing a suite of International
Standards in 2014. Unifying the
three areas under IEC 62841, with
around 90 publications, the Standard
covers general and specific safety
requirements of electric motoroperated hand-held tools (part 2),
transportable tools (part 3) and lawn
and garden machinery (part 4). It is
expected to eventually replace the
three Standards that preceded it.

Circular saw

Antoinette Price
In an age of innovation and
constant technological evolution,
the availability of a wide variety
of affordable and easy-to-use
power tools enables many people
to maintain their homes and
gardens rather than calling in the
professionals.

Tools for tinkering
Whether you are trimming the lawn,
hanging a picture, cutting through metal
or sanding a surface, there’s a tool
for just about every job, ranging from
mains-operated, electric-powered and
robotic battery-powered lawn mowers,
edge trimmers, garden vacuums and
blowers to hand-held motor-operated
or magnetically driven electric tools,
including drills, screwdrivers, impact
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wrenches, grinders, planers, polishers
and disk-type sanders, hammers, spray
guns for non-flammable liquids, shears
and nibblers, tappers and an array of
saws (arm, band, bench, chain, circular,
reciprocating jig and sabre). Also on the
list are drain cleaners, cut-off machines,
diamond drills with water supply and
threading machines. IEC International
Standards contribute towards the
technical, functional and safety aspects
of all these products.

Following the fads
IEC Technical Committees (TCs) have
played a significant role in delivering
the technologies, through the
preparation of International Standards
for components and parts used in
these appliances, as well as of safety
Standards.

Running through the safety drill
As well as taking full account of these
Standards, users must take additional
precautions to operate power tools
as safely as possible. They include
reading instruction guidelines,
wearing protective clothing (footwear,
goggles, masks) and being aware of
their immediate working environment
(water, heat or potentially explosive
atmospheres). Some of the safety
points in the Standard include:
• markings and instructions – warnings
are marked on tools and contained
in instruction manuals. There are also
verbatim warnings, meaning these
same warnings must be used by all
manufacturers worldwide
• avoiding mechanical hazards,
such as providing adequate blade
guards for circular saws. This is

TECHNICAL COMMITTEE AFFAIRS

Power tool set (Photo: Bosch)

•

a very important section of the
Standard since there are specific
requirements for different tools
ensuring mechanical strength, so
that the equipment endures during
use

•
•

•

protecting against electric shock
testing equipment to avoid
overheating, which could lead to
fire or hazard
making sure the tools are resistant
to external heat, if so exposed

•
•

testing in conditions of high
moisture or dust
providing adequate safety circuit
breakers for cutting tools such
as hedge trimmers. These allow
the machinery to shut down
automatically when contact is lost

Future trends
As the power tool industry continues
to grow, cordless power tools will
eventually overtake the corded
segment. Following this trend, TC 116
is currently studying the possibility of
increasing battery capacity for global
markets which are constantly on the
lookout for higher performing, more
efficient products. It will also carry
on its work to ensure hobbyists and
professionals alike have the safest
possible tools at their disposal.
Power drill
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Have you ever been shocked?
Some simple rules and useful tools that protect against electric shock
Claire Marchand
Who among you hasn’t at least
once in your life received an
electric shock, for example while
changing a light bulb? In most
cases you don’t feel much and it
has no serious consequences.
So much so that you will not do
anything about it once the new
light bulb is in place. That’s where
the problem starts. An electric
shock is a first sign that something
may be defective in the electrical
installation of the building.

Safety taken for granted
In most countries we just take it for
granted that electrical installations in
residential, commercial or industrial
premises have been designed to
ensure safety in and around the
house, and that we can use electrical
or electronic equipment without a
care in the world. This is true in the
vast majority of cases: architects,
engineers, electricians, equipment and
appliances manufacturers or retailers
rely on Standards and conformity
assessment for the design, building
and installations of cables, wires and
electrical equipment in residential,
commercial and industrial buildings.

The human factor
Electrical appliances may offer all the
safety guarantees expected of a new
product bought from a trusted retailer,
however, use and wear can change
this.
Take electrical garden tools for
example: A lawnmower cable can be
damaged when winding around sharp
stones or a hedger cable can be cut
when becoming entangled in thorny
bushes.
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An internal defect in an oven or a
water boiler can make the slightest
touch of their metal housing extremely
hazardous or even deadly.
Human behaviour can also be the
cause of serious or fatal injuries. The
bathroom can become a potentially
dangerous area if basic safety rules
are not respected. How many times
do we read of electrocution due to a
hairdryer used in the bath or shower?
Even without going to that extreme,
some important measures need to be
taken before plugging in an electrical
appliance in the bathroom. Wet skin
is an excellent conductor of electric
current: always dry hands, observe a
respectable distance from any water
source, check regularly for cord
damage, etc.

Electrical safety thanks to IEC
International Standards…
IEC Technical Committee (TC) 64
prepares International Standards
that cover requirements for electrical
installations and protection against
electric shock. Its publications
“determine characteristics for the
selection of electrical equipment to
enable the safe use of electricity and
the proper functioning of the equipment
in the installation environment”.
TC 64 publications do not include
product requirements. This is why
the Committee works in coordination
with many product TCs and
Subcommittees (SCs) that stipulate
specific requirements for the products
or equipment they standardize. The
product Committees include TC   61:
Safety of household and similar
electrical appliances, TC 72: Automatic
electrical controls, TC 108: Safety of
electronic equipment within the field

Electrical installation in a building (Photo:
Breen Electrical Contractors, USA)

of audio/video, information technology
and communication technology, or
SC 23B: Plugs, socket-outlets and
switches and SC 23J: Switches for
appliances. TC 64 publications are
regularly cited as normative references
in International Standards issued by
these TCs and SCs.

...and IECEE certification
Designers and builders of electrical
installations, manufacturers of electrical
equipment and appliances can rely on
IEC International Standards to develop
state-of-the-art products that meet the
strictest safety and energy-efficiency
requirements. Going a step further,
they can rely on the IECEE (IEC System
of Conformity Assessment Schemes
for Electrotechnical Equipment and
Components) to have their products
tested and certified.

Almost anything with a vertical edge can
damage a cord (Photo: The second, second
best blog)
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The IECEE CB Scheme, through
its registered CBTLs (Certification
Body Testing Laboratories) and
NCBs (National Certification Bodies),
focuses on multiple aspects. These
include installation accessories and
connection devices, protection against
access to live parts, input and current,
endurance, abnormal operation,
mechanical hazards and strength,
switches, internal wiring, supply
connection and external flexible cords,
provisions for earthing and resistance
to heat and fire.

Defective or damaged electrical
goods can be harmful
Having products and installations
tested against IEC International
Standards and certified by IECEE
provide manufacturers and consumers
alike with the assurance of a safe
access to electricity within their home
or office environment. However, users
need to follow basic safety rules and
make sure that appliances and devices
they use are not damaged in any way.
For more information on IECEE:
www.iecee.org

Using a defective plug can be dangerous

Containing explosions
The Ex sector can rely on IECEx testing and certification for explosion prevention
Claire Marchand
More than a century ago, the
introduction of electrical apparatus
for signalling and lighting in coal
mines provoked many electricallyinduced explosions of flammable
gases and dust. Consequentially,
specific types of protection were
developed to prevent explosions
by eliminating contact between
an explosive atmosphere and an
ignition source.

Not just for oil and gas
These protection methods
benefitted mining operations but
were soon extended to many other
industries, oil and gas in the first
place. But the risk of explosion
exists in a variety of other sectors,
such as transportation – including
aerospace – furniture manufacturing,
automotive manufacturing and repair,
pharmaceuticals, food processing, grain
handling and storage, sugar refineries.
Today the use of explosion-proof
equipment for hazardous areas is

mandatory in most countries around
the world and is often included in
national or regional – European Union –
legislation. The number of accidents in
explosive atmosphere is low.

Specific types of protection
Standardization has played a major
role in the development of explosionproof equipment for the Ex sector.
IEC International Standards prepared
by IEC Technical Committee (TC) 31:
Equipment for explosive atmospheres,
and its Subcommittees, in particular,
have helped manufacturers worldwide in
designing and producing safe systems,
equipment and components.
As part of the IEC 60079 series of
International Standards on explosive
atmospheres, several publications
provide specifications for the different
types of protection used in Ex areas.
These include:
Flameproof protection “d”
This type of protection is an enclosure
in which any parts that may ignite in

Type “d” protection control panel (Photo:
Thomas Sandbetts)

an explosive atmosphere are placed.
The enclosure has the internal strength
required to withstand the pressure
that will develop if a mixture explodes.
A second characteristic of this form
of explosion protection technique is
that this type of enclosure prevents
the flames from the internal explosion
from transferring to the explosive
atmosphere surrounding it. When
incorporated with an appropriate IP
rating, such enclosures may also
protect their internal components from
adverse environmental elements like
humidity, dirt, dust or water. This type
of enclosure prevents the explosion
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balls) that fixes and surrounds all
electrical parts to prevent the ignition of
an external explosive atmosphere.

Explosion-proof CCTV camera (Photo: R. Stahl)

from transferring to the explosive
atmosphere surrounding it.
Encapsulation protection “m”
Encapsulation is a type of protection
in which the parts that can ignite an
explosive atmosphere are enclosed in
a resin. The resin must be sufficiently
resistant to environmental influences so
that the explosive atmosphere cannot
be ignited by either sparking or heating,
which may occur within the device.
This is used with electronic devices.
Increased Safety – Protection “e”
Explosive mixtures can penetrate the
enclosure but cannot be ignited.

Reliance on IECEx for safe
equipment...
To make sure that the equipment
purchased meets the very strict
requirements specified in the
IEC 60079 series of International
Standards, as well as those put
in place by national or regional
regulations and legislation, the
Ex industry can rely on IECEx, the
IEC System for Certification to
Standards Relating to Equipment for
Use in Explosive Atmospheres, for
testing and certification. An IECEx
certificate provides clear proof
of compliance with International
Standards, an important assurance
for anyone responsible for the safety
of those working in such areas.

...and for repair and maintenance
Because Ex equipment has a much
higher capital cost than the same

Hermetically Sealed
The arcing components of the switch
are encased in a glass tube. The
connecting wires are fused to the glass
sealing the unit to prevent any ingress
of flammable gases.

Pressurized protection “p”
This type of protection prevents the
external atmosphere from entering the
enclosure by maintaining a protective
gas inside at a pressure higher than the
surrounding atmosphere.
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The IECEx Certified Service Facilities
Scheme also covers other Ex related
services including, installation and
inspection of Ex equipment and
installations.

High level of safety for Ex
workforce
To cover all safety aspects in
Ex environments and to complement
the Certified Equipment Scheme,
IECEx has developed the IECEx
Certification of Personnel Competence
Scheme for assessing and certifying
individuals working in potentially
hazardous areas.
The IECEx CoPC (Certificate of
Personnel Competence) provides
independent proof that the certificate
holder has the required qualifications
and experience for working on
electrical equipment located in
hazardous areas and can implement
IEC International Standards covering
explosive atmospheres.

Oil Immersion – protection “o”
The electrical equipment is immersed
in a protective liquid to prevent the
ignition of the potentially explosive
atmosphere above the liquid or outside
the enclosure.

Powder filling protection “q”
The enclosure is filled with a finely
grained powder (sand, quartz, glass

equipment used elsewhere, repairing
it is often more cost-effective than
replacing it. The IECEx Certified
Service Facilities Scheme assesses
and certifies that organizations
and workshops that provide repair and
overhaul services to the Ex industry do
so according to the strict requirements
of IEC 60079-19:2015, Explosive
atmospheres – Part 19: Equipment
repair, overhaul and reclamation. This
ensures that unique Ex safety features
are not compromised during the repair
or overhaul process. The system
includes on-site audits prior to issuing
the IECEx Certificate and periodic
audit reports.

Control unit for type “p” protection
equipment (Photo: Gönnheimer Elektronik
GmbH)

For the CoPC, competence is
defined as “the ability to apply
knowledge” rather than simply
assessing knowledge. In this sense,
the assessment of persons includes
assessing their ability to perform
certain Ex-related tasks.
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Tiny bursts of energy
Static electricity: an old phenomenon but now more problematic than ever
What causes electrostatic discharge?
ESD happens because of a build-up in
static charge caused by friction. When
certain surfaces move against each
other, electrons rub off one surface
and accumulate on the other, causing
a difference in potential electrostatic
energy to build up between the two.
Contact with the slide has charged the
child’s hair positively so that individual hairs
repel one another (Photo: Chris Darling)

Claire Marchand
Static electricity has been a
serious industrial problem
for centuries. As early as the
1400s, European and Caribbean
forts were using static control
procedures and devices to prevent
electrostatic discharge ignition of
black powder stores. By the 1860s,
paper mills in the USA employed
basic grounding, flame ionization
techniques, and steam drums to
dissipate static electricity from the
paper web as it went through the
drying process.

Today, as devices have become
faster and smaller, their sensitivity
to electrostatic discharge (ESD) has
increased. Because electrical and
electronic products contain many
components, manufacturers want to be
assured that the electronic components
used in their products are of the
required quality.

Tiny electronic components can be
permanently damaged by ESD

The accumulated voltage may reach a
point where it is powerful enough to jump
very quickly to another surface holding a
different level of static charge. This jump
or discharge causes the feeling of pain
when the skin is one of the surfaces.

ESD shouldn’t be taken lightly
Static electricity can cause product
damage, product malfunction and
provoke shocks when it discharges. It
can cause other problems by attracting
dust and lint. As a consequence, ESD
can cause poor production yields and
unreliable product performance.
As smaller electronic devices such as
NEMS (nanoelectromechanical systems)
and MEMS (microelectromechanical
systems) are used increasingly by the
electronics sector, it becomes very
important to understand and control
electrostatic phenomena. Because
of their size, these tiny electronic
components can become permanently
damaged even by very low electrostatic
discharges.
Because electrical and electronic
products contain many components,
manufacturers want to be assured that
the electronic components used in their
products are of the required quality.

Protection from ESD by IEC...
This is why it is essential for industry
to put in place protection programmes
against ESD. IEC is the world reference
for ESD standards. This is where the

IEC, through its standardization and
conformity assessment (CA) activities,
plays a major role.
The IEC 61340 series of International
Standards on electrostatics covers
measurement methods in electrostatics;
methods for simulating electrostatic
effects; standard test methods for
specific applications; and protection
of electronic devices from electrostatic
phenomena.

...and IECQ
IECQ, the IEC Quality Assessment
System for Electronic Components,
offers assessment and Process Approval
Certification as a means of providing
independent verification of compliance to
the IEC 61340 series for facilities handling
unprotected ESD sensitive devices.
As semiconductor devices continue to
become more sensitive to ESDs it is
important that companies handling these
devices develop, implement and maintain
effective ESD control programmes in
their facilities.
The IECQ ESD AP (Approved Process)
Scheme is also designed to work with a
company’s existing quality management
system. Companies with electrostatic
discharge requirements may instil
confidence; however, experience
has shown that an approach on the
management and control of ESD is
necessary.

Static shielding bags are the first line of
defense in the fight against ESD (Photo:
Lexicon Technologies)
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Nominations
The latest Chairmen nominations approved by the Standardization Management
Board (SMB)
in Materials Science. Hunt leads the
Electronics Interconnection team
at the National Physical Laboratory
(NPL). He is Chair of the UK standards
committee on electronics assembly
standards and has received the
IEC 1906 Award for services to the
development of standards. He has
been an active Member of TC 91
since 1998 and its Vice-Chair since
October 2013.

IEC TC 36 welcomed its new Chairman in February

IEC Technical Committee (TC)   36:
Insulators, TC 91: Electronics
assembly technology and TC 95:
Measuring relays and protection
equipment all welcome new
Chairmen at their helms.

About Christopher Hunt
Taking over as Chairman of IEC TC 91:
Electronics assembly technology,
as of 1 March for a period of six
years, Christopher Hunt has a PhD

About Murty Yalla
Yalla has a PhD from the University
of New Brunswick, Canada and is
President of Beckwith Electric Co.
He’s been Convenor of IEC TC 95
Maintenance Team 4 since 2006
and received the IEC 1906 Award
in 2010. Yalla is author of five
US patents in the areas of digital
controls and protective relays.
He will be taking over as Chairman
of IEC TC 95: Measuring relays and
protection equipment on 1 March
for a period of six years.

About Jens Seifert
Seifert is an electrical engineer with a
Doctorate in “Composite materials for
High Voltage Insulating Applications”.
Currently Managing Director at
LAPP Insulators Knowledge and
Engineering (LIKE), he has been
involved in standardization since 1999
when he became Chairman of VDE
DKE K451 “High Voltage Insulators”
and has been Convenor and Member
of a number of IEC Working Groups.
Seifert has been voted Chairman of
IEC TC 36: Insulators for the period
2015-02-01 to 2021-01-31.
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Chris Hunt, Chairman of IEC TC 91

Murty Yalla, new Chairman of IEC TC 95
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When everyday symbols become art
The IEC power symbol at MoMA
Design in the digital age
According to MoMA, the exhibition
takes its title from British computer
scientist Tim Berners-Lee, inventor of
the World Wide Web, who lit up the
stadium at the 2012 London Summer
Olympics opening ceremony with a
simple tweet: “This Is for Everyone.”

One of the most popular of many
The power symbol, or more correctly
the standby button, is one of the most
popular graphic symbols for use on
equipment, enjoying global renown.
The work of the IEC enters the realms of
visual art

Janice Blondeau
It’s not every day that the work of the
IEC enters the realms of visual art.
The IEC 60417-5009 power symbol is
an exception. It is being exhibited at
the Museum of Modern Art (MoMA)
in New York as part of the “This Is for
Everyone: Design Experiments for
the Common Good” exhibition.

As of March 2015, there are now 1 272
standardized graphical symbols from the
IEC and ISO which form a multilingual
Dictionary of graphical symbols, in
English, French and Japanese. It is
available at www.graphical-symbols.info.

Graphical symbols on equipment
IEC Subcommittee (SC) 3C: Graphical
symbols for use on equipment, prepares
International Standards regarding

The standby button is one of the most popular graphic symbols for use on equipment

The symbol is exhibited at MoMA as part of
the “This is for everyone: Design experiments
for the common goods” exhibition

methods and rules for graphical symbols
for the human interaction with equipment,
including basic design rules for graphical
symbols and the design of graphical
symbols for particular applications.

Early beginnings
TC 3 is one of the first Technical
Committees created by IEC. In the field
of installations, systems and product
engineering TC 3 deals with information
structures, documentation and
document content, including graphical
symbols as well as graphical symbols for
use on equipment.

About the exhibition
Is design in the digital age – so often
simply assumed to be for the greater
good – truly for everyone? From
initial exploratory experiments to
complex, and often contested, hybrid
digital-analogue states, all the way to
“universal” designs, This Is for Everyone
explores this question with works from
MoMA’s collection that celebrate the
promise – and occasional flipside – of
contemporary design. The exhibition
runs until the end of January 2016 in the
Architecture and Design Galleries, at
MoMA, New York.
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Celebrating Ibn Al-Haytham
Remembering the father of modern optics 1000 years on
Janice Blondeau
The year 2015 marks the 1 000 th
anniversary since the appearance
of the seven volume treatise on
optics Kitab al-Manazir written
by the Arab scientist Ibn AlHaytham. Part of the International
Year of Light, ‘1001 Inventions
and the World of Ibn Al-Haytham’
is an international educational
campaign, which celebrates this
10 th century science pioneer,
known as the “Father of Modern
Optics”. This is the second
in a series of e-tech articles
celebrating the International Year
of Light.

1000 th anniversary of the Book of
Optics
Al-Haytham’s Kitab al-Manazir (Book
of Optics) was written around 1015.
Its 1 000 th anniversary is listed in the
United Nations resolution as a focal
point of celebration of the International
Year of Light.

Ibn Al-Haytham contributed greatly to
the understanding of vision, optics and
light. His methodology of investigation,
using experiments to verify theory
shows certain similarities to the
modern scientific method. Through his
Book of Optics and its Latin translation
(De Aspectibus) Ibn Al-Haytham’s
ideas influenced European scholars
including those of the European
Renaissance.

Light and vision understood
He concluded that vision would only
take place when a light ray issued
from a luminous source or was
reflected from such a source before
it entered the eye. Ibn al-Haytham is
credited with explaining the nature of
light and vision, through using a dark
chamber he called “Albeit Almuzlim”,
which has the Latin translation as
the “camera obscura”, the device
that forms the basis of photography.
Before this, the widely held belief was
that the eye created vision.

International Year of Light focal
point
The ‘1001 Inventions and the World
of Ibn Al-Haytham’ campaign has
been produced by 1001 Inventions
and King Abdulaziz Center for World
Culture in partnership with UNESCO
and the International Year of Light
2015 (IYL2015) to celebrate Ibn alHaytham, promote light science and
its applications for humanity.

It is 1 000 years since Arab scientist Ibn AlHaytham wrote the seven-volume treatise on
optics, known in English as the Book of Optics
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Launched at the IYL 2015 Opening
Ceremony on 19 January 2015 at
UNESCO’s Paris Headquarters, this
year-long initiative involves a series
of high-profile international events
and uses science experiences
including interactive exhibits, live

shows, workshops, digital content,
educational products and teaching
resources. The campaign will roll out
around the world with the involvement
of museums, science festivals,
educational institutions, digital and
social media platforms. IEC is a
partner of the International Year
of Light.

IEC at work
In addition to the IEC Technical
Committees working in lightrelated areas that were outlined in
the IYL2015 launch e-tech article,
numerous other TCs prepare
standards that relate to light. TC 100:
Audio, video and multimedia
systems and equipment, prepares
International Standards in the field of
audio, video and multimedia systems
and equipment, including for digital
camera. It conducts extensive work in
colour management. TC 76: Optical
radiation safety and laser equipment,
prepares International Standards
for equipment (including systems)
incorporating lasers (and light
emitting diodes) or intended only for
use with lasers.

At work on fibre optics
IEC TC 86: Fibre optics, established
in 1984, and its Subcommittees (SCs)
are central to the development of the
entire sector and all related industries.
As of September 2014 they had issued
close to 440 publications.
The backbone of today’s
telecommunication and broadcast
industries – the transmission of
information through optic fibre cables
– is the result of semiconductor lasers
capable of converting an electrical
signal into light and transmitting that

IEC WORLD
inside the body with endoscopes
and lasers), test and measurement
applications (where optic sensors and
fibres measure various parameters
and transmit them between devices
or back to the sending device in loop
tests).

1 000 th anniversary of the Book of Optics is in the UN resolution of the International
Year of Light

light through fibre optic cables over
long distances using repeaters to
regenerate the signal if required and
optical receivers converting light into
electricity at the receiving end.

Fibre optic systems are also found
in many other sectors including IT
and multimedia (for storage, optical
circuit boards and connections),
healthcare (for viewing and working

Colour management
Since 1999, the IEC has resolved
such issues as defining colour
data in terms of perceived colours;
defining a common source for all
equipment for colour management
measuring methods, conditions and
data processing; and assessing the
overall quality of colour management
throughout the communications
process.
Several other standardization
bodies have collaborated with the
IEC to develop colour management
standards, namely the ISO
Photography and Graphic Technology
committees, the ICC, the International
Colour Consortium, and the CIE,
or Commission Internationale de
l’Eclairage.

About 1001 Inventions
1001 Inventions is an award-winning,
British-based organization that creates
international educational campaigns
and engaging transmedia productions
aiming to raise awareness of the
contributions to science, technology
and culture from the Golden Age of
Muslim Civilisation.

Since it began 30 years ago, IEC TC 86: Fibre optics, and its Subcommittees have issued more
than 440 publications

IYL2015 blog
The International Year of Light blog
is where bloggers from around the
world – from high school students
to professors to artists and others –
are communicating their day-to-day
experiences with light in its broadest
sense. It also carries a weekly
calendar of IYL2015 events from
around the world.
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Seven who’ve made a difference
Celebrating women who bridge the STEM gap
Janice Blondeau
While women account for 41%
of the workforce(1) worldwide,
when it comes to STEM (science,
technology, engineering, and
mathematics) careers, they hold
less than 25% of positions in the
US(2) and only 13% in the UK(3),
with similar trends around the
world.
On International Women’s Day, the
IEC celebrated the outstanding
leadership shown by some
key women in electrotechnical
standardization and conformity
assessment. At the same time it
called for moves to encourage
more women into STEM careers.

At the helm of IECQ
Marie-Elisabeth d’Ornano, from France,
has been Chairman of IECQ (IEC Quality
Assessment System for Electronic
Components) since 1 January 2014.
D’Ornano’s first experience with
conformity assessment (CA) was
when she started working in LCIE,
a subsidiary of BUREAU VERITAS
in 2005. The core activity of LCIE is

the assessment and certification of
electrical products and electronics.
“This experience was so interesting
that I’m still working in LCIE and as
Certification Director completely
involved within the field of CA.

It’s up to you
“My advice is to be flexible and open
minded and as the innovation in this
field is permanent, they will have to
be able to make the link between very
mature field and new technology.
“Yes it’s a “man’s” world but it’s
up to women to enter this field.
The opportunities are real and the
possibilities are wide. Women have
their place within this field and can
bring a lot. So don’t be shy and try
it – I’m pretty sure that you’ll find it
interesting and challenging enough to
make a career in this field.”

Marine energy pioneer
Melanie Nadeau, Senior Manager,
Sustainability, Emera, Canada, is one of
the pioneers in marine energy. In 2006,

Top l to r. Marie-Elisabeth d’Ornano, Melanie Nadeau, Elaina M. Finger; Front l to r: HN
Nagamani, Bronwyn Evans, Manyphay Viengkham
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Nadeau was involved in discussions
with several other countries around the
need to develop standards for marine
energy technologies. Standards were
seen as necessary to ensure that
technologies would be able to enter the
global market. Later that year, Nadeau
became Chair of the newly-formed
IEC Technical Committee (TC) 114:
Marine energy - Wave, tidal and other
water current converters. In 2010, she
led a Conformity Assessment Board
(CAB) Working Group for conformity
assessment of marine energy.
“In the committees that I have been
with, there was underrepresentation
from women. Often I was the only
woman in the room. This does need to
change and we do need to start seeing
more women getting involved. I believe
diversity better informs conversations
and leads to better decisions. My
advice to any woman considering
working in standardization would be to
get involved, be confident, ensure your
voice is heard and don’t be afraid to
raise your hand.

Increasing awareness at
universities
“I think there needs to be dedicated
effort to attract more women to work in
the field of standardization. It probably
starts with having conversations in
universities to inform women of the
work that the IEC does and what
opportunities working on standards
can provide.
“Women-specific programs could help
to encourage more involvement. The
use of female champions who can
serve as role models could help to
demonstrate that there is a culture of
openness and diversity in the world of
standardization.”

IEC WORLD
“At standards meetings, they will
meet with many other experts in
their particular field, who offer
unique perspectives and collaborate
to find good solutions that affect
global industry as well as everyday
consumers. The networking
opportunities are endless! In addition
to career enhancement, working
in standards gives women a chance
to travel the world, experience a
multitude of cultures and form
life-long friendships.”

It’s key to highlight successful role models and increase the interest in and take-up of STEM…

From fibre optics to Thomas
Edison Award
Elaina M. Finger holds the position
of Global Standards Process
Coordinator, Corning Incorporated.
She is also Assistant Secretary of IEC
Subcommittee (SC) 86C: Fibre optic
systems and active devices, since
2002 and Assistant Secretary of IEC
TC 86: Fibre optics, since 2003. Finger
received the 2014 Thomas A. Edison
Award in recognition of her support
of IEC standardization work, actions
in collaboration, knowledge sharing,
training, teaching and proactive work
across many fronts.
Almost 18 years ago, Finger accepted
a position in Corning Incorporated’s
Standards Engineering Department.
The job encompassed many of the
skills she had acquired in variety of
industries – finance, education and
international trade – and offered her the
opportunity to gain others.

Well-suited to standardization work
“Historically, standardization has
been a male-dominated field, but I

see more women getting involved at
each meeting I attend. Yes, worldwide
attitudes have changed, but it is more
than that. Without generalizing too
much, I think women are well-suited
to standardization work because they
tend to be good collaborators with the
ability to transcend cultural differences
and the drive to bring projects to
successful completion.
“My advice is to become involved and
take on high level positions within
technical committees where they will
have an opportunity to make powerful
contributions to industry.

A wealth of opportunities await
“Electrotechnical standardization
is a rapidly expanding field that
offers women the opportunity to
employ not only their technical
expertise, but to acquire the skills
necessary for advancement in the
business world. As participants in the
standards process, women become
talented negotiators, striving to
achieve consensus in a multi-cultural
environment.

Leading a National Committee
Dr. Bronwyn Evans, an electrical
engineer, is Chief Executive Officer
of Standards Australia. Evans’s
career in standardization started
in 1997 as a Project Manager in
the Electrotechnology Division
at Standards Australia. She had
just completed a PhD in Electrical
Engineering and the role seemed to
be an excellent transition from a
research role to later commercial
roles.
“The electrotechnology sector is
our future. Whether it is sustainable
energy systems, smart grids,
smart meters, smart cities, sensor
technology or electric vehicles –
electrotechnology is critical for
making our cities livable in the future.
Having standards that enable this
transformation is vital.
“So my advice for women wanting
to work in electrotechnology
standardization is to “just do it”. Be
part of shaping and engineering a
better tomorrow. If that means getting
additional qualifications, again, I would
say “just do it”.
“To encourage and inspire more
women and girls to work in this
fascinating and vital area we need to
highlight successful role models, and
increase the interest in and take-up
of STEM subjects for all students but
most especially girls. We also need to
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and calibration laboratories and in
manufacturing companies.
“According to me the basic quality
required to succeed in the field of
standardization is the skill to interpret
standards. Therefore, my advice
to other women wanting to work in
electrotechnical standardization is to
develop this skill at the early stage of
your career.

Success linked to respect
“More role models to encourage
more women and girls in this area.
Greater awareness of the importance
and impact of standardization. I just
want to mention here that in Indian
mythology, it is quoted that “Success
prevails at places where women are
respected.”
…(science, technology, engineering, mathematics) subjects. Thahirah Jalal, one of three
2014 IEC YPP Leaders

use social media for communications
– be different, be relevant and be
engaging.”

HV and power capacitor career
Dr Hebbale Narasimhaiah Nagamani
is Chair of IEC TC 33: Power
capacitors and their applications.
She is an electrical engineer from
India with a long and varied career
as a researcher and technical
expert. Nagamani joined Central
Power Research Institute (CPRI),
Bangalore, India, in 1981. Since the
day she joined CPRI, Nagamani was
associated with the laboratories
for power cables and capacitors.
The laboratories are endowed with
excellent high voltage testing &
research facilities.
“Testing of electrical equipment
as per international and regional
standards was a matter of great
challenge and interest to me as it
gave a wide exposure, in particular,
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to interpretation of standards. As the
only lady in my lab and with traditional
Indian attire (saree), it was a great
challenge to work in a HV voltage
laboratory complying with HV safety
requirement. I enjoyed my profession
as I received a great support from my
men colleagues.

Leading TC 33
“My involvement in standardization
began from the time I was a young
researcher and test engineer in CPRI.
I was appointed as the Chairperson
of Indian National Committee for
power capacitors in 2008 and as
Chairperson to IEC TC 33 from
April 2014. This I consider as
recognition to my contribution, as
a professional – of course gender
was not a factor.
“Standardization is not taught much
in schools or universities. Exposure
to standardization work happens
mainly in testing and certification

Smart Grids and Smart Cities
Manyphay Viengkham has contributed
significantly to global Smart Grid rollout
and is now involved in Smart Cities as
USNC representative to the IEC SEG
(Systems Evaluation Group) 1: Smart
Cities. From the United States, she
holds the post of Client Implementation
Manager at General Electric – Power &
Water. Viengkham started working with
standards as a consumer very early
in her career as a system integrator,
where standards are critical in building
interoperable systems, especially for
complex systems.

Systems thinking
“It was in 2011 that I jumped over the
fence and worked directly with IEC
through the USNC on the Smart Grid
initiatives, which was very exciting for
me. Applying my systems engineering
methodologies expertise I help build
what is now the IEC Smart Grid
Standards Map. I currently am the
USNC representative to the IEC SEG 1:
Smart Cities where I continue to
provide my systems thinking expertise.

IEC WORLD
“As Sheryl Sandberg, COO of
Facebook, would say “Lean In”,
I too would give the same advice
to ladies across the electrotechnical
standardization community. “Lean in”
and sit at the table with your fellow
male peers, voice your perspective
and thoughts on matters to help drive
IEC into the future. Be bold to build
the relationships, network with your
peers, share with them the value you
bring to the organization. “Lean in”
and pull in your fellow female peers
to help build their confidence at the
table too.

Lean in and bring in your peers
“I can’t express how important it is
for women leaders to “Lean in” at the
table with confidence. Women hold
only a small number of seats but
don’t let the statistics scare you
away. We have domain knowledge,
industry experience, unique perspective
that creates a tremendous amount
of value to the electrotechnical
standardization. Knowledge and
inputs that can build a stronger
organization and future for all things
that standardization touches.
“I believe this starts with being a role
model ourselves to help pave the road
for the next generation of girls who
want to be more involved in standard
organizations. As trail blazers we need
to grind the path and recruit other
fellow female members to follow along
in the journey.

Mentors and sponsors are key
“It’s a journey that requires us to
be engaged in local educational
communities that will encourage
girls in the field of science and
engineering and nourish their
confidence; to be mentors and
sponsors for young female
professionals and find opportunities
for them to practice and apply their
potential; to knock down barriers

within the organization and build a
healthy culture to embrace diversity.”

Young Professional Leader
Thahirah Jalal was awarded 2014
Young Engineer of the Year, in New
Zealand, and was subsequently
selected as one of the three 2014
IEC Young Professional Leaders. She
co-leads the asset intelligence team
at Unison Networks Limited, New
Zealand.
Jalal started working with
standards by using them actively
for development work in the area of
smart grid and big data in 2011. She
finds the IEC Standards an excellent
starting point in development work
because the Technical Committees
have gone through a rigorous process
of sifting and collating through many
theoretical developments in research
and academia and incorporate them in
a single document.

2014 IEC Young Professional
Leader
However, she wasn’t aware of New
Zealand’s role in the IEC until she
won the Young Engineer of the Year
awarded by the Electricity Engineers’
Association in June 2014. One of
the award’s prizes was to represent
New Zealand as an IEC Young
Professional in Tokyo in November
2014. “Prior to the YP workshop, I
met up with the New Zealand National
Committee and got introduced to the
key committee members. I also met
other New Zealand’s representatives
in Tokyo who were chairing technical
committees.
“The YP workshop became my
gateway to participate further in
local IEC activities. In Tokyo, I was
also privileged to have been elected
as one of the YP Leaders for 2014
and became the first New Zealander
to do so. This achievement made

the National Committee so proud
and they are keen to support my
contribution to IEC. In April I hope to
discuss my ideas on how to set up
a YP programme in New Zealand. I
also look forward to participate in the
relevant Technical Committees that
will benefit my company and country.

Speak up to your NC
“If any woman is interested in
electrotechnical standardization, she
should start voicing her interest to the
National Committee to the IEC as soon
as possible. Usually, women only step
up to a task after a lot of consideration
which could take years of
contemplation. But in this case, being
involved means having the opportunity
to learn. In time, the learning will be
translated into useful experience
and it will help in increasing future
involvements in the area.

Empowerment starts at home
“I believe that the best way to
empower women in this area is to
start at home. I grew up under a
conservative Asian culture which
sidelines women and it had a big
effect on my confidence until my
university years. It was difficult
to outgrow feelings of insecurity
especially while working in a maledominated industry. However,
intellects are not confined to males
only. Girls who show prowess in maths
and science should be encouraged
by their families to grow their interest
and skills. The world is constantly
changing and we should embrace
positive changes for the benefit of
future generations.”

1. Mercer’s When Women Thrive, Businesses
Thrive research 2014 more.
2. Women in STEM: A Gender Gap to Innovation
D. Beede, U.S. Department of Commerce, 2011
3. http://www.wisecampaign.org.uk/files/
useruploads/files/wise_2012_stats_summary.pdf
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Powering the planet with water
The special link between water and energy

Marine energy

Hydropower

Antoinette Price
On 22 March, World Water
Day will be celebrated
with the theme ‘Water and
Sustainable Development’.
Sustained economic, social and
environmental well-being is not
possible without water and its
inextricable link to energy.

continues to play a significant role
in fulfilling global energy production
requirements.

Water and energy go hand in hand
Water is used to produce energy, such
as electricity, and energy is required
to pump, use and treat water; they go
hand in hand. Population growth and
economic development are enabled
through the harnessing of water for
power and energy, which in turn is
needed for good health, urbanization,
industry, food production and the
environment. Today the challenge is
twofold: to have enough water for
energy and enough energy for water.
Hydropower, or the renewable energy
contained in flowing water, currently
accounts for 16% of the world’s
electricity production according
to UN Water. In an age of global
climate concerns, policymakers are
re-evaluating their countries’ use
of fossil fuels, while promoting a
more renewable energy mix. Water
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The work of several IEC Technical
Committees (TCs) helps address
this important need for increased
global energy supplies, by developing
processes to harness the power
of water to produce electricity.
IEC TC 4: Hydraulic turbines, prepares
International Standards and reports
for hydraulic rotating machinery and
associated equipment allied with
hydro-power development. They cover
measurements for different machinery
parts, performance and maintenance.
IEC TC 114: Marine energy - Wave, tidal
and other water current converters,
develops International Standards for
marine energy conversion systems.
These focus primarily on conversion
of wave, tidal and other water current
energy into electrical energy, and
consider the design and performance
of marine energy converters for rivers
and oceans.

Let it flow
The contribution of standardization is
even more relevant in terms of future
energy trends. According to the World
Energy Outlook 2014, a report by the

International Energy Agency, renewable
energies, are expected to account for
nearly half of the global increase in
power generation to 2040, overtaking
coal as the leading source of electricity.
It also predicts that of the renewables,
hydropower would account for the
second largest share.

About World Water Day
First designated by the United Nations
(UN) General Assembly in 1993,
this global event is organized by UN
members on behalf of, United NationsWater, an inter-agency coordination
mechanism for all freshwater and
sanitation related matters.

Water for energy
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Upcoming global events
IEC participants enjoy ticket reductions
China International Medical
Equipment Standards Forum
Shanghai, China, 15-18 May 2015
The China International Medical
Equipment Standards Forum will be
held in Shanghai, China, during the
73rd Chinese International Medical
Equipment Fair (CMEF). The event will
support standards development in China
and focus on issues related to medical
equipment standards. Participants
include standards developers, medical
industry experts, medical equipment
and service companies, manufacturers,
research institutes, media.

CIGEE/CDEE 2015 - 2015 Global
Smart Grid (China) Summit
Beijing, China, 15-17 June 2015
China’s largest Smart Grid event is
organized jointly by the four global electric
power industry organizations. It aims to
promote a global Smart Grid consensus
to drive safe and sustainable energy use.

8th Energy Storage World Forum

The IEC regularly lends its support
to key global and regional industry
events allowing them to put
forward IEC endorsement on their
website and materials. We would
like to draw your attention to
several IEC-endorsed events that
may be of interest to the
IEC community.

The IEC will be represented by Richard
Schomberg, Convenor of the Systems
Committee Smart Energy, who will be
giving a key note speech during the
opening session of the summit.
IEC experts benefit from a 15% reduction.

8 th Energy Storage World Forum
Rome, Italy, 27-30 April 2015
Energy industry experts and
authorities will highlight the topic of
residential energy storage and its new
business models, as well as discuss
latest technologies and issues for the
grid, energy production, distribution
and storage, renewable energies and
more.

China International Medical Equipment
Standards Forum

For more information, visit:
http://www.cigee-expo.com

IEC participants receive a 15%
discount on all tickets.
For more information, visit:
http://www.energystorageforum.com

Global Smart Grid (China) Summit
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New Standards to enhance dependability
Managing risks and making systems and product perform more reliably
Morand Fachot
Dependability, the “ability to
perform as and when required”,
applies to any physical item such
as a system, product, process or
service. It is now central to our
lives as it is difficult to imagine
a world where things do not
work as expected. IEC Technical
Committee (TC) 56: Dependability
has recently published two
additional International Standards
that will contribute to enhance
dependability.

Using past failures and incidents to
manage future risks
Analysing the causes of failures or
incidents affecting systems, products
or processes is the goal of root cause
analysis (RCA). Using RCA may help
prevent future design, production and
operation errors (or on the contrary
strengthen positive features), and as
such play an important role in risk
assessment and management.
IEC 62740:2015, Root cause analysis
(RCA), describes the basic principles
of RCA and specifies the steps that
a process for RCA should include.
This standard identifies a number
of attributes for RCA techniques
which assist with the selection of an
appropriate technique. It describes
each technique and its relative
strengths and weaknesses.

Dependability standards are important for railways as well as…

well as for failure analysis, for example
in maintenance or equipment testing.
The intent of this standard is to
describe a process for performing
RCA and to explain the techniques
for identifying root causes, such, for
instance, as the method known as
the “5 whys”. Where a why question
provides several causal factors, each is
explored and the method produces a
why tree.

Causes for failures vary in nature,
including design processes
and techniques, organizational
characteristics, human aspects and
external events.
RCA can be used for investigating the
causes of non-conformances in quality
(and other) management systems as
…avionics systems…
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The why method is used alone for
simple situations but is also inherent in
more complex tree methods. IEC 62740
states that the ‘why method’ “can be
useful for eliciting information from
witnesses on how and why an event
occurred because the simple question
‘why’ does not make assumptions
about cause or lead the witness”.
Assigning responsibility or liability is
outside the scope of this standard.

IN STORE
Setting requirements
IEC 62741:2015, Demonstration of
dependability requirements – The
dependability case, gives guidance
on the content and application of a
dependability case. A dependability
case is an evidence-based, reasoned,
traceable argument created to
support the contention that a defined
system does and/or will satisfy the
dependability requirements.
The standard establishes general
principles for the preparation of
a dependability case and offers
background outlining the principles
and purpose of a dependability case.
It notes that it provides a reasoned
and traceable argument based on
evidence that a system satisfies the
requirements and will continue to
do so over time. It demonstrates
why certain activities have been
undertaken and how they can be
judged to be successful.
IEC 62741 lists principles of the
dependability case, such as

…and semiconductor devices

description, making claims and using
evidence in the dependability case.
It gives too the evidence framework
and details of the procedure to
prepare a dependability case report.

intended as guidance, it states that
its “guidelines are not prescriptive in
nature, they are generic, they should
be tailored to the specific objectives
and are not exhaustive”.

The standard also describes the
development of a dependability case
from general features and preparation
to various stages that include
concept, development, realization,
utilization and more. This standard is

Both standards will join the 55
previously developed by TC 56 to
make a significant contribution to
improved dependability of systems,
products, processes and services.

New EMC Standards as Redline versions
Latest editions of International Standards for Electromagnetic compatibility
(EMC) published

Radio frequency (RF) anechoic chambers are used to test and measure equipment EMC

Morand Fachot
Two important International
Standards for EMC have been
published as Redline versions.
One concerns testing and
measurement, the second
one, prepared by CIS/F, a
Subcommittee of the International
special committee on radio
interference (CISPR), sets out
EMC requirements for household
appliances, electric tools and
similar apparatus.
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IN STORE
Measuring and testing
Measuring and testing equipment
for EMC is essential to determine if
equipment is fit to be deployed and if
so, in which conditions.
IEC 61000-4-30:2015, Electromagnetic
compatibility (EMC) – Part 4-30:
Testing and measurement techniques –
Power quality measurement methods,
is the latest Standard in the IEC 61000-4
series.
IEC 61000 is published in seven
separate parts, with IEC 614004, which includes over six dozen
publications, covering testing and
measurement techniques.
It has been prepared by
IEC Subcommittee (SC) 77A:
EMC – Low-frequency phenomena,
of IEC Technical Committee (TC) 77:
Electromagnetic compatibility.

Modern appliances like this vacuum cleaner no longer cause interference thanks to CISPR
standards (Photo: Dyson)

•
Technical revision
IEC 61000-4-30:2015, the third edition
of this Standard, constitutes a technical
revision.
It gives normative references, details
terms and definitions and general
information regarding classes,
organization of measurements and
requirements. It describes power
quality parameters, such as power
frequency, magnitude of the supply
voltage, flicker, supply voltage dips and
swells, voltage interruptions.
It includes the following significant
technical changes with respect to the
previous edition:
• the measurement method for
current, previously informative, is
now normative with some changes;
• the measurement method for rapid
voltage change (RVC) has been
added;
• the measurement method for
conducted emissions in the 2 kHz
to 150 kHz range has been added
in informative Annex C;
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•

•

underdeviation and overdeviation
parameters are moved to
informative Annex D;
Class A and Class S measurement
methods are defined and clarified,
while Class B is moved to
informative Annex E and considered
for future removal;
measurement methods continue in
this standard, but responsibility for
influence quantities, performance,
and test procedures are transferred
to IEC 62586-2, Power quality
measurement in power supply
systems – Part 2: Functional tests
and uncertainty requirements.

Household appliances, electric
tools and more
CISPR 14-2:2015, Electromagnetic
compatibility – Requirements for
household appliances, electric tools
and similar apparatus – Part 2:
Immunity – Product family standard,
is aimed at establishing uniform
requirements for the electromagnetic
immunity of the equipment mentioned,
to fix test specifications of immunity, to

refer to basic standards for methods of
testing, and to standardize operating
conditions, performance criteria
and interpretation of results. CISPR
14-2 has been prepared by CIS/F:
Interference relating to household
appliances tools, lighting equipment
and similar apparatus.
The standard lists the categories
of products covered, with specific
requirements formulated for each
category, which include:
• Category I: apparatus containing no
electronic control circuitry
• Category II: transformer toys, dual
supply toys, mains-powered motoroperated appliances, tools, heating
appliances and similar electric
apparatus
• Category III: includes apparatus
provided with rechargeable
batteries, solar or other similar
d.c. power sources which can be
charged or operated by connecting
the apparatus to the mains power
• Category IV: all other apparatus
covered by the scope of this
standard

IN STORE
during testing, and conditions for the
assessment of conformity.

Standards available as Redline
version
Given the extent of changes in these
new editions, these International
Standards are also available as Redline
versions with track changes.

CIS/F EMC Standards concern electric toys, like this remote-controlled car (Photo: Maisto)

This standard, which includes

parameters for each type of test,

significant technical changes with

performance criteria, the applicability

respect to the previous edition,

of immunity tests for the different

also details the requirements and

categories of apparatus, conditions

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 36 International
Standards.

Standards supporting public policy
New IEC and ISO brochure for policy makers
Janice Blondeau
IEC and ISO have launched a new
brochure to make their portfolio of
International Standards more visible
to policy makers and ensure that
their standards address regulators
and policy makers’ needs.

Wider understanding
The voluntary International Standards
developed by IEC and ISO don’t seek
to establish or motivate public policy,
regulations, social or political agendas,
however they can provide valuable
support to the implementation of
public policy.
“Using and referencing ISO and IEC
standards to support public policy” aims to
make International Standards…

Using and referencing IEC and ISO
standards to support public policy

aims to help public policy makers
understand and achieve the benefits
of using IEC and ISO International
Standards to support public policy
initiatives. It also aims to stimulate
dialogue between standards
development organizations and
public policy makers.

Win-win
Engagement allows policy makers to
stay informed of and provide input into
ongoing developments in international
standardization that they may find
useful. Engagement also allows
policy makers to help ensure that
IEC and ISO International Standards
complement government efforts.
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IN STORE
including those relating to social and
economic interests.

…more visible to policy makers and ensure
that IEC and ISO Standards address
regulators and policy makers’ needs

What is an IEC or ISO international
standard?
IEC and ISO International Standards
represent global consensus on a
solution to a particular issue. They
provide requirements, specifications,
guidelines or characteristics that can
be used consistently to ensure that
materials, products, processes and
services are safe to use and fit for their
purpose.
International Standards are developed
in a multi-stakeholder environment
which ensures that a wide range
of technical views are represented,

What makes IEC and ISO
International Standards useful to
public policymakers?
International Standards and public
policy often share similar objectives
– for example, enhancing economic
competitiveness and efficiency,
and facilitating international trade.
Therefore International Standards
are useful tools for policy makers for
a number of reasons. Firstly, the use
of IEC and ISO International Standards
is consistent with the obligations to
reduce technical barriers to trade
of countries that are members of
the World Trade Organization (WTO).
Secondly, International Standards,
by their very nature, are powerful
instruments of governance because
of the impact their use can have on
goods, services and on quality of life.
And finally, there are a number of
important parallels between good
policy-making practice and good
standardization practice, which has
led to the use and referencing of

international standards becoming
widely and increasingly considered
as forming part of good regulatory
practice and good public governance.

UNECE Common Regulatory
Framework
One example of this approach
being used comes from the UNECE
Common Regulatory Framework for
equipment used in environments
with an explosive atmosphere which
recommends that regulators use
IEC and ISO International Standards
supported by conformity assessment
systems such as the IECEx. This
approach saves regulators the cost of
establishing and maintaining their own
conformity assessment operations.

Rural electrification
In December 2013, the Global
Conference on Rural Energy Access
organized by United Nations
Department of Economic and Social
Affairs (UN DESA), in collaboration
with UN-Energy, United Nations
Economic Commission for Africa
(UNECA) and UN Sustainable
Energy for All (UN SE4ALL) in Addis
Ababa, Ethiopia, recommended
that “Technical standards for
energy service delivery and energy
systems appropriate for rural areas
be developed to ensure quality and
efficiency”. The IEC is providing
access to the IEC 62257 series of
Technical Specifications, including
IEC TS 62257-9-5, a publication on a
selection of stand-alone lighting kits
for rural electrification.
This highlights how IEC commitment
to support the SE4ALL initiative can
facilitate access to sustainable energy
standards for various stakeholders in
developing countries.

IEC and ISO International Standards represent global consensus on a solution to a
particular issue
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The brochure Using and referencing
ISO and IEC standards to support
public policy can be downloaded from
the IEC website.

EDITORIAL FOCUS - PREVIEW

Transportation
Issue 03/2015 of e-tech will focus on transportation.
Cable cars, traditionally associated with mountains and skiing, are gradually
becoming regular features in cities around the world. Cost-effective,
environmentally friendly, safe, requiring little infrastructure, cable cars can
cross rivers or scale hills and thus complement other urban/suburban means
of transportation.
As for drones, while they are still mainly deployed in the military and special
operations, they are increasingly being used in civil applications, such as
agriculture, conservation, search and rescue operations, reconnaissance,
scientific research, law enforcement or journalism.
Issue 03/2015 will also take a closer look at the security of connected cars,
e-bikes, industrial electric vehicles, conveyor belts, mobile walkways, and will
highlight the work done by several IEC Technical Committees and
Subcommittees in these fields.
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