
ISSUE 03/2014

e-tech News & views 
from the IEC

MEDICAL EQUIPMENT

Sound of silence

Health-watch on the move

TC 87 – Ultrasounds in healthcare

TC 62 – Safe medical equipment

Belarus – Workshop as catalyst  
for change

Tomorrow’s experts step up

TECHNOLOGY FOCUS

TECHNICAL COMMITTEES

IEC FAMILY



CONTENTSCONTENTS

Exploding silos 20

Health-giving robots 21

IEC FAMILY
Tomorrow’s experts step up 23

Workshop as catalyst for change 25

Happiness as key performance  28 
indicator

April 2014 nominations and  30 
extensions

IN STORE
EU vote on phone charger e-waste 31

Keeping interference at bay 32

Electric vehicles charging  33 
advances

EDITORIAL
The healthcare revolution 3

TECHNOLOGY FOCUS
Sound of silence 4

Treating the body electric 6

Taking a clear and safe  8 
look inside…

INDUSTRY SPOTLIGHT
Health-watch on the move 11

TECHNICAL COMMITTEE AFFAIRS
Eavesdropping on health matters 14

Standards the heart of safe  16 
medical equipment

CONFORMITY ASSESSMENT
Medical equipment advances  18 
at lightning speed

Medical equipment

Issue 03/2014 of e-tech focuses 
on medical equipment. Healthcare 
is undergoing nothing short of a 
revolution with key advances in 
long-established technologies 
and major development in new 
areas which all depend on 
electrotechnology.

4 Ultrasounds, which cannot be heard by humans, are used extensively in healthcare and other domains 6 New and existing electrotechnologies, 
such as printed electronics and 3D printing, offer interesting prospects for medicine 11 Electronic wearables are now widely found in the 
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Healthcare is undergoing nothing short of a revolution with key advances in 
long-established technologies and major developments in new areas which all 
depend on electrotechnology.

From X-ray imaging and therapies techniques, first discovered in the late 19th and early 
20th centuries, to developments in ultrasonics diagnosis and treatment equipment and, 
more recently the introduction of robotics, printed electronics and 3D printing in the 
medical environment, improvement in the health of patients has become more reliant than 
ever on electromedical equipment. A number of IEC TCs work on developing standards 
for such equipment, with one IEC TC in particular focusing on basic and particular safety 
requirements.
 
One related technology that is set to experience a major expansion is that of wearable 
health-monitoring and wellness equipment. With the help of these portable devices, 
we can now monitor a number of health, fitness and wellness parameters from a very 
early age and throughout our entire lives. They also open the door to a wider use of 
telemedicine and teleconsultation. These devices rely on International Standards prepared 
by a number of IEC TCs.

The healthcare revolution
State-of-the-art technological developments open up 
new perspectives

Claire Marchand
Managing Editor e-tech

Robots are now part of the medical and surgical 
environments

A cardiologist in a Mexican hospital engages 
in a pre-op consultation with a patient and her 
doctor, who are 650 km away

EDITORIAL
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Sound of silence
Medical ultrasonics, first introduced for diagnosis, are also found in other applications

Morand Fachot
Ultrasounds, which cannot be 
heard by humans, are used 
extensively in healthcare. They 
are found in diagnosis, surgical, 
therapeutic and cleaning 
environments, as well as in other 
medical and dental applications. 
The IEC has been involved in 
preparing International Standards 
for ultrasonic medical (and other) 
equipment since the mid-1950s.

Diagnosis
Early trials to use sounds to detect 
objects were prompted by the need to 
track hostile submarines during WW 1 
(World War 1).
 
Research into the possible use of 
ultrasonics for medical diagnosis 
started after WW 2.
 
Ultrasonic scanning, or 
ultrasonography, using high-frequency 
sound waves to produce images, 
viewed on a screen, of internal organs, 
vessels and tissues, is arguably the 
best known of all ultrasonic medical 
applications. This is due largely to the 
widespread use of prenatal ultrasound 
scans, also known as echographs, 
which show images of a fœtus in the 
mother’s womb.

Ultrasonic scans are quicker and 
easier (and less costly) to use than CT 
(computed tomography) scans and 
MRI (magnetic resonance imaging) 
and are therefore frequently used to 
monitor and diagnose the condition of 
certain organs, such as liver, kidneys 
or gallbladder. Echocardiograms, or 
ultrasonic scans of the heart, are also 
used to diagnose and follow up heart 
conditions.

Silent knife
Surgery is another area that makes 
increasing use of ultrasound 
technology. USIs (ultrasonic surgical 
instruments) convert an ultrasonic 
signal into a mechanical vibration 
using a transducer; a waveguide 
then amplifies and propagates the 
vibration. USIs have been found to 
be very useful in a variety of medical 
procedures as they can cut bone 
and other tissue while simultaneously 
coagulating the tissue to reduce 
bleeding. Their use generally reduces 
the average length of surgery and of 
damage to tissue, resulting in fewer 
complications overall.

Non-invasive therapeutic 
applications
Ultrasound energy, in the form of 
non- or minimally-invasive HIFU 
(high-intensity focused ultrasound), 
also known as HITU (high-intensity 
therapeutic ultrasound), is used for 
tissue ablation in the treatment of 
cancers and conditions such as BPH 
(benign prostatic hyperplasia) by 
applying ultrasound energy to heat and 
destroy diseased tissues.
 
In addition, HIFU/HITU ultrasonic 
methods are applied to other 
treatments.

The area that has benefited most from 
the technology is ESWL (extracorporeal 
shock wave lithotripsy). This uses 
ultrasound pulses to smash kidney, 
gallbladder or liver stones using 
non-invasive intervention. Stones 
are located and targeted using an 
ultrasound (or other) imaging system. 
They are then broken up into smaller 
pieces that are subsequently evacuated 
naturally through urination. ESWL was 
introduced in the early 1980s and 
quickly replaced surgery as the most 
widespread treatment for stones. 
However, non-invasive does not mean 
totally risk-free: ESWL may also result 
in certain complications.
 
HIFU/HITU may also be used for 
thrombolysis, the breakdown of blood 
clots in vessels, although this is currently 
mainly carried out with drugs. The use 
of “ultrasound patches” to heal venous 
ulcers, accelerate healing and treat 
chronic wounds is also being tested.
 
Enhanced bone healing and 
physiotherapy are other domains 
that have benefited from ultrasonic 
technology, using lower intensity 
ultrasounds. In physiotherapy, 
ultrasounds are applied to the skin, 
using a gel to ease the transmission 
of ultrasound to soft tissues to reduce 
pain and inflammation resulting from 
rheumatism, tendinitis, joint injuries, etc.
 
So-called phacoemulsification, in which 
an ultrasonic instrument is employed in 
ophthalmology for cataract surgery, is 
another application.
 
Ultrasounds are also being used to 
enhance drug distribution to treat 
tumours, in the brain in particular, where 
such distribution may be particularly 
difficult to achieve. Ultrasound therapy 
can be found in cosmetic applications, 

Abdominal ultrasound used to search for 
gallstones (Source: Life Science Facts)



Issue 03/2014 I e-tech 5

in particular in so-called non-invasive 
liposuction in which ultrasounds are 
used to melt and liquefy body fat 
without having to resort to surgery. It is 
also used in skin treatment, where its 
deep-tissue micro-massage effect is 
reported to improve skin tone, softness, 
and texture. Cosmetic practitioners 
claim that ultrasound therapy can be 
used to reduce stretch marks, wrinkles, 
scars and sun-based damage that has 
been caused to skin.

Dental care
One public health application of 
ultrasonics that is widely known is the 
use of descalers in dental practice to 
remove plaque, which, if left, will harden 
into tartar. Ultrasonic descalers have 
a tip that vibrates at high frequency to 
break down the bacterial matter to which 
plaque and calculus stick. Even if hand 
descalers are also used sometimes to 
finish the cleaning, the procedure is then 
smoother and less painful.

Keeping patients safe and 
infections at bay
All medical and dental equipment must 
be kept absolutely clean before use 

and in particular in case of contact 
with a patient’s sterile tissue (surgical 
instruments) or mucous membranes 
(endoscope). Failure to do this can 
result in the introduction of pathogenic 
microbes that can lead to infection.
 
Therefore, it is essential to clean, 
disinfect and sterilize (in that order) 
all multiple-use instruments and 
devices after they have been used on 
a patient or in an operation. Ultrasonic 
cleaning is particularly efficient for the 
physical removal of organic waste on 
equipment or devices that have joints, 
crevices or other areas that are difficult 
to clean. Ultrasonic cleaners use a 
special washing solution. Ultrasonic 
cleaners are also deployed in industrial 
applications.

International Standards for 
ultrasonics? What’s the point?
Medical diagnostic ultrasonic 
equipment has been around for a long 
time and is expanding more rapidly 
than any other imaging process. 
Surgical and therapeutic ultrasound 
applications have also experienced 
a significant and continuous growth 
over the last decade, a trend that is 

expected to continue, in particular 
for HIFU/HITU applied to certain 
surgical procedures. Ultrasonic 
cleaners complete the loop in terms of 
ultrasonic applications in the medical 
environment, which now range from 
diagnosis to surgical and non-invasive 
treatments.
 
The need to characterize the ultrasonic 
fields and to establish a means for 
determining exposure levels to them is 
a recognized requirement for meeting 
regulations worldwide. To achieve this, 
International Standards are needed.
 
IEC TC (Technical Committee) 87: 
Ultrasonics, prepares International 
Standards related to the 
characteristics, methods of 
measurement, safety and specifications 
of fields, equipment and systems in 
the domain of ultrasonics. Its work 
covers not only medical equipment, 
but also industrial applications. 
IEC standardization work started 
within a Working Group of TC 29: 
Electroacoustics, in 1955. Given the 
wide scope of the work, a full Technical 
Committee, TC 87: Ultrasonics, was 
created in 1985.
 
As of April 2014, TC 87 had published 
44 International Standards, Technical 
Reports and Specifications, and 
is continuing to develop more, 
the majority concerning medical 
applications.

TECHNOLOGY FOCUS

Echo cardiography used during a minimally invasive image guided heart valve replacement 
(Photo: Philips)

Blue Wave Ultrasonics clean / rinse / dry 
CCRD system (Photo: Blue Wave Ultrasonics)
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Morand Fachot
Awareness of the effects of 
electricity on the human body is 
not recent. Mentions of treatment 
using electricity were first 
recorded in ancient Greece and 
Rome. In more modern times, the 
introduction of X-ray equipment 
in the early 20th century, quickly 
followed by a myriad of other 
electric medical devices, paved 
the way for major advances in 
medicine. The rollout of entirely 
new electrotechnologies and 
fresh approaches in the medical 
environment are likely to have 
similar impacts.

(F)eeling the pain
Electric eels were reportedly used in 
ancient Egypt, Greece and Rome to 
treat joint pain, migraines or epilepsy.
 
In his ‘Compositiones 
Medicamentorum’ (written around  
45 AD), a detailed compilation of drug 
compounds and formulas in use at 
that time, Scribonious Largus, a court 

physician to the Roman emperor 

Claudius, mentioned the use of 

electrical currents to relieve headaches 

and gout. Placing painful extremities on 

an electric torpedo fish (also known as 

the electric ray) or dipping them into a 

pool of water containing torpedo fish 

would numb the pain.

 

In the late 18th century, Italian scientists 

Luigi Galvani and Alessandro Volta 

made further discoveries regarding 

animals and electricity.

 

Galvani, observing muscle contractions 

in a dead frog when touched by a 

metallic probe, without an external 

electrical source, concluded that they 

were due to the existence of an “animal 

electricity”. Galvanism, as it was 

known, led some to believe that dead 

creatures, including humans, might 

be brought back to life using electrical 

shocks. The theory inspired Mary 

Shelley’s novel Frankenstein.

 

Following in Galvani’s footsteps and 

conducting more experiments, Volta 

came to a very different conclusion; 
namely, that electric action was 
generated by contact between two 
different metals joined by a moist 
medium, not by some kind of animal 
electricity.
 
Volta’s invention of the electric battery, 
or voltaic pile, made up of stacks of 
copper and zinc plates separated by 
cloth soaked in a salty solution, is said 
to have been based on observations 
of the anatomy of torpedo fish, in 
particular of its two electric organs. 
Volta called his invention the “artificial 
electric organ”.

From electric rays to X-rays and 
more
EMDs (electric medical devices) first 
entered the healthcare environment 
well over a century ago. The most 
notable breakthrough in this domain 
was the discovery of X-rays by 
German physicist Wilhelm Röntgen  
in 1895.
 
X-ray equipment is still widely used for 
diagnosis and imaging, in particular 
for X-ray CT (computed tomography), 
introduced in the 1970s, which 
provides images of internal organs by 
sections (‘slices’). X-rays are also used 
in radiation therapy.
 
Other EMDs, relying on different 
electrotechnologies such as MRI 
(magnetic resonance imaging), 
acoustics, laser or ultrasonics, have 
been introduced into the medical 
environment over the years for 
diagnostic or therapeutic use (see 
article on medical ultrasonic equipment 
in this e-tech).
 
In conjunction with other  
TCs (Technical Committees) that 

Treating the body electric
New and existing electrotechnologies offer interesting prospects for medicine

Surgeons operating using a da Vinci Si Surgical System (Photo: ©2011 Intuitive Surgical, Inc.)
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work on standardization for these 
technologies, the SCs (Subcommittees) 
and WGs (Working Groups) of  
IEC TC 62: Electrical equipment in 
medical practice, have carried out 
the bulk of the medical equipment 
standardization work required to 
produce the IEC 60601 family of 
Standards. These cover the general 
and basic safety and performance 
requirements for ME (medical electrical) 
equipment and MES (medical electrical 
systems) in current use.

Latest kid on the operating block
Medical robots are the latest addition 
to the EMD stable and they look set to 
revolutionize healthcare.
 
One of the most promising and 
impressive applications in which 
medical robotics is involved concerns 
surgery. The robots have made 
laparoscopic surgery, also known as 
MIS (minimally-invasive surgery), even 
less invasive as well as extending 
their use beyond the initial main 
applications of gall bladder and 
prostate removal, gastrointestinal and 
gynaecological surgery and urology.
 
Robots are now used for more 
complex operations in cardiothoracic, 
orthopaedic and general surgery, and 
for internal radiation therapy allowing, 

for instance, precise implantation of 
caesium-131 isotopes to treat cancers 
that cannot be surgically removed, 
thus avoiding lengthy radiation 
treatment.
 
As medical robotics is a relatively new 
domain, the preparation of International 
Standards for it is emerging as a 
priority.
 
To carry out this work IEC SC 62A: 
Common aspects of electrical 
equipment used in medical practice, 
formed JWG (Joint Working Group) 9 
with ISO (International Organization for 
Standardization) TC 184/SC 2 in June 
2011. Nearly 70 experts are currently 
active in SC 62A/JWG 9, reflecting the 
importance of standardization for the 
sector.

Known unknowns
Some new technologies have now 
advanced from an experimental stage 
to limited deployment in the medical 
environment, but their full potential 
is not yet known. This is particularly 
the case for 3D printing and printed 
electronics, with nanotechology 
also seen as holding out interesting 
prospects.
 
Of these technologies, 3D printing 
(often merged with printed electronics) 

has so far seen the widest range of 
actual applications in the medical field.

It has been used to help surgeons 
prepare for difficult operations, such 
as the separation of twin sisters born 
joined at the head, carried out in 
London in September 2011. In this 
case, surgeons first used X-rays, 
MRI and CT scans to see how the 
skulls were fused, whether the twins’ 
brains were joined and to have a clear 
picture of the network of arteries and 
veins shared by the sisters. Based 
on the information gathered they 
asked Cavendish Imaging, a company 
specializing in providing medical 
anatomical models, to prepare models 
to plan and rehearse the operation. 
The models were produced using 
3D printing and the operation was 
successful.
 
Reconstructive surgery has recently 
emerged as a promising application 
of 3D printing after a man’s face was 
reconstructed using 3D-printed parts in 
what he described as a “life-changing” 
operation following a serious motorbike 
accident.
 
In late March 2014 University 
Medical Center Utrecht, Netherlands, 
announced that its surgeons had 
carried out a life-saving operation 
on a Dutch woman. The 22-year-old 
was suffering from a rare disorder, 
which saw the bone in her skull 
thicken abnormally to 5 cm, leading 
to vision loss and motor coordination 
impairment. Surgeons replaced the 
top part of her skull with a 3D-printed 
plastic version. Three months after her 
operation the patient was reported to 
be doing fine.
 
3D printing is also being used to 
design and make customized dental 
implants, joint replacements and 
medical devices, such as hearing aids. 
These result in faster recovery times, 
better functionality and, in the case of 
hearing aids, smaller, custom-made 
devices.

This 3D-printed skull was implanted on a 22-year old woman in a life-saving operation in the 
Netherlands (Photo: University Medical Center Utrecht)
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A prototype of a lightweight, washable 

and thin 3D-printed cast for fractures, 

which could replace the traditional 

plaster or fibreglass cast has been 

produced, showing another potential 

3D printing application.

 

Printed electronics also offer many 

possibilities, often in combination with 

3D printing. A customized implantable 

glove-like cardiac monitoring device 

was developed recently using a 3D 

printer and was fitted with tiny printed 

sensors. This type of device is seen 

as potentially providing a path to 

the introduction of a new type of 

pacemaker.

Small is beautiful

Nanotechnology, the manipulation 

of matter on atomic and molecular 

scales, is a rapidly growing 

technology, but one that is still, to 

a great extent, in a developmental 

phase. However, it is seen as having 

great potential in medical applications. 

IEC TC 119 and TC 113 prepare 

International Standards for printed 

electronics and nanotechnology, 

respectively. 3D printing applications 

in medicine rely partly on 

standardization work from TC 119  

but a number of other IEC TCs  

will also help to develop their full 

potential.

When the future meets the past

In an interesting twist of history, 

bioelectronics or “electroceuticals”, 

the treatment of certain conditions 

and illnesses using electrical signals, 

evoking the use of electricity by ancient 

Greeks and Romans to alleviate pain, is 

seen as offering potentially interesting 

prospects.

 

The decision of a global drug company 

to launch a USD 50 million strategic 

capital venture fund to help develop 

electroceuticals to modulate neural 

impulses shows that the industry is 

confident that fresh paths for the use 

of electricity in medicine are still to be 

discovered. Electroceuticals will rely to 

a great extent on nanotechnology.

 

All existing ME equipment and systems 

depend on IEC International Standards 

for their safe operation and for the 

wellbeing of the patients and staff that 

use them.

TECHNOLOGY FOCUS

Morand Fachot

Medical imaging, used to visualize 
the interior of patients’ bodies, is 
an indispensable tool that allows 
doctors to diagnose and treat 
internal illnesses and traumatic 
injuries, such as fractures. 
International Standards for many 
of the systems and technologies 
used in medical imaging and 
for the performance and safe 
operation of imaging equipment 
and systems are prepared by 
several IEC TCs (Technical 
Committees) and their SCs 
(Subcommittees).

Technological expansion into 
multiple segments
Ever since the application of X-rays 
for medical imaging was discovered 
in the late 19th century, the diagnostic 
imaging domain has made dramatic 
advances with the introduction 
of new technologies, which have 
allowed it to expand well beyond its 
initial limitations. Medical imaging is 
currently divided into five main groups 
of systems, on the basis of their 
modality:
• X-ray imaging
• CT (computed tomography)
• Ultrasound

• MRI (magnetic resonance  
imaging)

• Nuclear imaging

These categories are themselves 
segmented into sub-categories:
• X-ray and ultrasound imaging 

systems are based on the type of 
technology and on the systems’ 
portability

• CT systems are segmented by type 
(high-, mid-, low-end) of slice

• MRI systems are divided on  
the basis of type of architecture 
(open or closed) and field  
strength

Taking a clear and safe look inside…
Medical imagery has made a major contribution to medicine for over a century

Engineers have developed a custom-fitted, 
implantable device with printed embedded 
sensors to replace pacemakers



• Nuclear imaging systems are split 
into SPECT (single photon emission 
computed tomography) and PET 
(positron emission tomography) 
systems

The right technology for the right 
diagnosis
The first imaging technology used 
a form of electromagnetic radiation, 
named X-rays by German physicist 
Wilhelm Röntgen, who is credited 
with discovering their properties in 
1895. X-rays are still widely used in 
medical imaging (including in CT), and 
for therapy, in particular for cancer 
treatment.
 
They can have adverse effects, notably 
an increase in cancer risk for patients 
who are exposed to them repeatedly. 
However, significant advances have 
been made, especially for CT scans, in 
terms of lowering the radiation levels 
to which patients are required to be 
exposed.
 
Ultrasound imaging uses high-
frequency sound waves to produce 
images, viewed on a screen, of internal 
organs, vessels and tissues. It is  
widely used to monitor and diagnose  
the condition of certain organs,  

such as liver, kidneys, gallbladder  

and even the heart. It is well known  

for its use in prenatal ultrasound 

scans, which show images of a fœtus 

in the mother’s womb. It is considered 

a safe form of medical imaging 

technology.

 

IEC TC 87: Ultrasonics, prepares 

International Standards for equipment 

and systems in the domain of 

ultrasonics, primarily in the medical 

domain.

CT imaging systems use X-ray images 
that are then processed by a computer 
to produce tomographic images or 
“slices” to obtain three dimensional 
views of internal organs. As CT uses 
X-rays, there are adverse effects to its 
use, in common with X-ray imaging, 
but, as outlined above, modern 
equipment produces ever clearer 
images from consistently falling levels 
of radiation.
 
Nuclear imaging technologies are also 
used for tomography.
 
MRI systems use magnetic fields  
and radio waves to produce images  
of the body. The magnetic field in  
MRI systems is produced using 
magnets. The field strength of the 
magnet is measured in tesla units, 
named after Serbian-American 
inventor and physicist Nikola Tesla 
who discovered the rotating magnetic 
field in 1882.
 
Low-field MRI scanners use permanent 
magnets, making them the least 
expensive of these medical imaging 
technologies.
 
Mid- and high-field MRI scanners  
use superconducting magnets 
which need cooling at extremely low 

TECHNOLOGY FOCUS
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Minimally invasive image-guided heart valve replacement (Photo: Philips)

This 57-tonne magnet will give a MRI scanner a field strength of 9,4 tesla (Siemens press photo)
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temperatures during operation.  
IEC TC 90: Superconductivity,  
prepares International Standards 
related to superconducting materials 
such as alloys, and to devices.
 
The benefits of MRI scans are lower 
risks to health and lower energy 
consumption than other technologies. 
However, superconducting magnets 
require complex cooling installations.

Performance and safety top the list
The safety and performance of the 
equipment used in medical imaging, 
as in all other medical domains, 
is essential to the wellbeing of the 
patients and medical personnel 
operating it.
 
The remit of IEC TC 62: Electrical 
equipment in medical practice, and 
of its SCs, is to “prepare International 
Standards and other publications 
concerning electrical equipment, 
electrical systems and software used 
in healthcare and their effects on 
patients, operators, other persons and 
the environment”.
 
The activities of two of its SCs focus on 
imaging equipment.

The task of IEC SC 62B: Diagnostic 
imaging equipment, is “to prepare 
international publications for safety 
and performance for all kind of 
medical diagnostic imaging equipment 
(e.g. X-ray imaging equipment, 
computed tomography and magnetic 
resonance imaging equipment) 
including related associated 
equipment and accessories as well as 
quality procedures (e.g. acceptance 
tests and constancy tests) to be 
applied during the life-time of imaging 
equipment. Included is also the 
development of related terminology, 
concepts, terms and definitions”.
 
Although TC 87 prepares International 
Standards for equipment and systems 
used in medical imaging, International 
Standards that cover the safety 
aspects of these are the responsibility 
of SC 62B and also encompass 
“protective devices against diagnostic 
medical X-radiation”.
 
MRI devices pose specific problems 
and require particular protective 
measures to be taken for patients with 
an active implantable medical device 
that may contain magnetic, electrically 
conductive or radio frequency-reactive 
components.

SC 62B, which incorporates over  
200 experts, has issued  
55 publications so far.

The work of SC 62C: Equipment for 
radiotherapy, nuclear medicine and 
radiation dosimetry, includes the 
preparation of “Standards for the 
safety and performance of (…) nuclear 
medicine equipment used for imaging”. 
SC 62C, which has 107 experts as of 
April 2014, has published 35 Standards 
so far. Half a dozen of these cover 
“Characteristics and test conditions of 
radionuclide imaging devices”.

Growing market at the centre of 
medical advances
The overall importance of medical 
imaging in the healthcare environment 
cannot be underestimated and is 
illustrated by the fact that, in the past, 
researchers have been awarded the 
Nobel Prize in Physiology or Medicine 
for their work on two modern imaging 
technologies. The 2003 Prize was 
awarded jointly to Paul C. Lauterbur 
and Sir Peter Mansfield “for their 
discoveries concerning magnetic 
resonance imaging”, and in 1979 
it was awarded jointly to Allan M. 
Cormack and Godfrey N. Hounsfield 
“for the development of computer 
assisted tomography”.
 
As healthcare technologies improve 
and find new markets in different 
countries, the global market for  
medical imaging equipment continues 
to expand steadily with the introduction 
of new systems and the phasing out  
of older or obsolete equipment.
 
It is expected to reach USD 32,3 billion 
in 2014 and to exceed USD 49 billion 
by 2020. IEC standardization work that 
covers both the design and manufacture 
of this equipment and ensures its safe 
operation will continue to contribute to 
the expansion of this huge and dynamic 
industrial sector.

Low-dose CT cardiac scan carried out on a six-month-old girl (© St Louis Children’s Hospital 
Barnes-Jewish Hospital, US)
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Jewel Thomas

Some wearable electronic devices 
such as hearing aids, performance 
monitors (for measuring activity, 
heart rate, etc.) and headsets  
have been around for a while. 
Other electronic wearables are 
now widely found in the social, 
health, wellness and medical 
domains in guises such as smart 
glasses, smart watches and 
glucose monitoring and drug 
delivery devices. Most rely on  
IEC International Standards to 
operate reliably and safely.

From being able to self-monitor one’s 
fitness activities, weight and number 
of calories burned, sleep, blood 
pressure, heart rate, glucose level and 
medication to facilitating business 
matters or enhancing entertainment 
experiences, wearable technologies 
are increasingly becoming a part of our 
lives. Usually worn on or near the body 
or occasionally inserted in it, many 
wearables aim to improve one’s health. 
Today these devices include digitally 
connected jewellery such as smart 
bracelets and watches, contact lenses 
and eye glasses that connect to the 
Internet, and hearing aids, fabrics and 
tattoos that can conduct electricity or 
redefine your skin.
 
At this year’s Consumer Electronics 
Show in Las Vegas, new launches 
included the Lumo Lift fitness tracker, 
a small magnetic sensor device that 
clips onto one’s shirt and the June 
bracelet, which warns consumers 
when they need to cover up, add 
sun cream or wear sunglasses. Also 
unveiled was the USD 199 Mimo 
babygrow created by MIT graduates. 
Available since February 2014, it has a 
sensor attached and enables parents 

to monitor their baby’s breathing, 

temperature, position and sleep pattern 

on their mobile phones through a 

smartphone app.

Encouraging prospects
In a 2012 global report on wearable 

technologies, Jody Ranck points 

out that a decade ago, “wearable 

computing failed to produce any 

notable success stories on the 

consumer front, but advances in 

materials sciences, battery power, 

augmented reality and chip evolution 

have made the possibilities for 

wearables grow rapidly”. Consequently, 

while they were initially employed in 

military applications, wearable devices 

are gradually entering the mainstream 

consumer field. According to Dr Joseph 

Kvedar of the Center for Connected 

Health at Partners Healthcare, the 

most popular digital self-tracking 

health related devices interest about 

5% of the population. This group of 

early users “is the beachhead now 

for adoption and that’s a big enough 

market that it gets people’s attention”, 

he says.

Fitness and wellness top the bill

Currently the fitness and wellness 

sector is one of the biggest adopters 

of wearables. Some lightweight 

devices using electronic sensors have 

been developed to track blows to the 

head in certain sports and to alert if 

a potentially dangerous impact to the 

head occurs.

 

Although personal, most of these devices 

enable users to connect to a web site 

or smart phone app, communicate with 

communities or access information-

sharing functions. Data can be viewed 

and managed on users’ mobile phones 

or computers. For many specialists, 

a key feature of such wearables is the 

adoption of Bluetooth 4.0 as a wireless 

connectivity standard because it uses 

less power than other methods and 

pairs with devices easily.

Health-watch on the move
Wearable technologies spread their remit

The Mimo baby grow paired with the Mimo turtle monitors respiration, skin temperature, body 
position, and activity level (Photo: Rest Devices)

INDUSTRY SPOTLIGHT



e-tech I Issue 03/201412

INDUSTRY SPOTLIGHT

The global market for wearable 
computing devices projected to reach 
USD 30,2 billion in 2018, according to 
BCC Research, with a 5-year CAGR 
(compound annual growth rate) of 
43,4%. ABI Research estimates that the 
market for wearables in the sports and 
health sectors will be some 170 million 
devices by 2017. Their growing appeal 
is being confirmed too, with companies 
like Google, Microsoft and Apple, as 
well as several universities, entering this 
exciting market.
 
IEC TC (Technical Committee) 100: 
Audio, video and multimedia systems 
and equipment, has standardized 
methods of measurement as 
specified in IEC 62087, Methods 

of measurement for the power 

consumption of audio, video and 

related equipment, and continues 
to pay attention to the needs of 
this emerging market. IEC TC 21: 
Secondary cells and batteries, 
has also seen continued growth in 
portable consumer devices using 

various types of rechargeable lithium 
and nickel systems, especially those 
with lithium ion batteries. TC 21’s 
work will strive to define batteries that 
meet the power needs of wearable 
technologies.

Medical applications and possible 
benefits
Melissa Leffler suggested in an 
article published in 2013 that, if 
wearable technologies are licensed 
and become popular with users, 
they have the potential to change 
healthcare significantly. Medical device 
entrepreneur and University of Minnesota 
professor Bob Connor observes 
some convergence of two streams 
of technology with “some morphing 
from consumer electronics to health 
monitoring devices”. One example 
is Medtronic, who have invested in 
the first smart ingestible tablet to be 
approved by the US FDA (Food and 
Drugs Administration) and which has 
been designed by digital health sensor 
company, Proteus Digital Health.

Early in 2014, iHealth Lab Inc,  
a leader in the field of mobile  
personal healthcare products, 
announced the development of three 
innovative wearables. These are 
awaiting FDA approval, but could be 
available in the second half of 2014. 
Pricing has not yet been announced. 
They are the industry’s first wearable, 
mobile-enabled ambulatory blood 
pressure monitor which connects  
to a user’s mobile device via  
Bluetooth or to a PC through a 
USB cable; a lightweight, wearable 
mobile-enabled wireless ambulatory 
electrocardiogram designed for  
24-hour continuous monitoring; and a 
new mobile-enabled wearable pulse 
oximeter designed for continuous 
monitoring for up to 12 hours. One 
application is to allow users at home 
to share information with medical 
professionals and caregivers in other 
locations. Hopefully the products will 
also be affordable for those most likely 
to benefit from them.

Other developments
Wearable technologies in the medical 
domain that incorporate real-time 
monitoring and can detect falls include 
a tactile ‘finding’ vest for the blind that 
communicates directions via vibrations 
on the user’s triceps; an FDA-
approved Sound Bite Hearing System 
that is based on bone conduction, is 
worn in the mouth and is designed for 
sufferers of single-sided hearing loss; 
and the SurroSense Rx from Orpyx, 
a self-monitoring device for diabetics 
with neuropathy who cannot feel pain, 
for instance when damage is being 
caused to the feet. In the US the FDA 
is focusing solely on applications 
that turn mobile devices into medical 
devices.
 
As the numbers of the elderly in 
populations continue to increase,  
and to meet the needs of people  
with various disabilities, TC 100  
has established a project on AAL 
(Ambient Assisted Living) for  

Bluetooth-enabled glucose monitor and oximeter (Photo: iHealth)
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AV (audio visual) and multimedia 
systems and equipment. A survey of 
AAL use cases has been conducted 
in order to evaluate the existing 
accessibility barriers and develop 
proposals for new technologies to 
overcome these. To ensure user groups 
could input directly, collaboration was 
set up with organizations such as the 
European Blind Union. For its part, 
in 2011, IEC SMB (Standardization 
Management Board) established  
SG (Strategy Group) 5: Ambient 
Assisted Living, “to manage and 
coordinate AAL standardization work 
in IEC TCs, to establish and achieve 
interoperability and interconnectivity  
of AAL systems and accessible design 
of their user interface”. In February 
2014 SG 5 was disbanded and a  
SEG (Systems Evaluation Group) on 
AAL was created.
 
IEC TC 110 is working on standards 
that are required for all aspects of 
flat panel display devices, especially 
concerning harmonization efforts. 
TC 100 and Technical Areas such 
as TA 14, which standardizes 

specifications for audio, video and 
multimedia systems and equipment, 
are also taking into account the 
convergence of digital technology 
from diverse industries. This demands 
interoperability between the consumer 
and professional marketplaces.

Wearables in the workplace?
Fitness wearables may be used to help 
employees improve their wellness and 
fitness at work, sometimes with the 
encouragement of their companies. 
In Japan, AIST (National Institute 
of Advanced Industrial Science 
and Technology) is developing 
augmented-reality wearables to allow 
off-site experts to share insights 
and experience in challenging work 
environments with new workers and 
those in other industries. However, 
as the fields of mobility, cloud and 
big data converge, concerns over 
privacy, safety and security issues also 
rise. Such technologies thus also call 
for closer scrutiny from government 
agencies, specialized bodies and 
users.

Future trends
Analysts like Ranck see a need to 
redevelop the mobile phone as it 
becomes the hub for a growing array 
of wellness, fitness and health monitors 
and trackers. Other major growth areas 
for wearables could well be in the 
gaming and entertainment arenas and 
the fashion industry.
 
In a rapidly evolving personal mobile 
wearables market that demands 
high reliability, small sensors, 
microelectromechanical devices and 
highly integrated semiconductor devices, 
new and greater numbers of International 
Standards will be needed that continue 
to incorporate environmentally sound 
practices. IEC TC 47: Semiconductor 
devices, and SC (Sub-Committee) 47E: 
Discrete semiconductor devices, are 
best positioned to play important and 
proactive roles in this field as it also 
develops liaisons with other related  
IEC TCs and ISO such as ISO/IEC 
JTC 1/SC 6: Telecommunications and 
information exchange between systems, 
thereby allowing technologies to 
converge in the future.

Smart glasses are expected to have many applications in healthcare (Photo: Loic Le Meur)
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Most pieces of electrical medical 
equipment and systems are 
used in only a limited number of 
procedures. This is not the case in 
the ultrasonic domain, which has 
a very wide range of applications, 
ranging from diagnosis to surgery 
and therapy in a number of 
medical fields. IEC TC (Technical 
Committee) 87: Ultrasonics, was 
created specifically to address 
standardization for equipment in 
this area.

Take a look inside
A central aspect of modern medical 
treatment is the ability to see inside the 
body and identify lesions or illnesses 
in a non-invasive manner. The first 
major advance in this regard was not 
achieved until the late 19th century with 
the discovery of X-rays by German 
physicist Wilhelm Röntgen. These use 
a form of electromagnetic radiation to 
provide clear images of bones and of 
certain organs, such as lungs.
 
X-rays provided a major advance in 
medicine but have drawbacks, in 
particular exposure to radiation that 
has a carcinogenic effect. Röntgen 
was conscious of this potential risk and 
wore protective lead shields, much like 
those in use today.
 
A significant improvement in imaging 
procedures was provided by using 
high-frequency sound waves and their 
echoes. Images of internal organs 
can be produced by measuring the 
distances covered by the reflected 
waves, a technique similar to that used 
to detect submarines.
 
Improved techniques have been 
developed to produce 3D images 

that allow a better look at the organ 
examined and to calculate blood 
flow using Doppler ultrasound, which 
can measure a moving solid or 
liquid matter. Ultrasound imaging is 
expanding faster than any other form 
of medical imaging. However, the use 
of ultrasound in the medical domain 
has been extended beyond imaging 
to include surgery and therapy, dental 
care, and even the cleaning of certain 
pieces of medical equipment.

The need for Standards
Work on medical ultrasonic safety 
Standards started back in 1955,  
in the early days of clinical use of 
ultrasounds, within a WG (Working 
Group) of TC (Technical Committee) 29: 
Acoustics. This WG was upgraded to 
SC (Subcommittee) 29D: Ultrasonics, 
in 1966 and transformed into the full  
TC 87 in 1985.
 
Its remit is “to prepare standards 
related to the characteristics, 
methods of measurement, safety and 

specifications of fields, equipment and 
systems in the domain of ultrasonics”. 
TC 87 brings together experts from  
15 Participating and 19 Observer  
IEC member countries.
 
Its publications cover the whole 
range of equipment used in medical 
ultrasonics, such as the various types 
of ultrasonic transducers, which 
convert energy into ultrasound, and 
hydrophones, as well as a means 
of reporting the acoustic output 
of medical diagnostic ultrasonic 
equipment. They also cover test 
procedures and the characteristics 
of, or requirements for, ultrasonic 
equipment used for diagnosis, surgery, 
therapy or physiotherapy.

Collaborative effort
The safety aspects of medical  
electrical equipment and systems do 
not fall within the scope of TC 87 but 
of IEC TC 62: Electrical equipment in 
medical practice, and its SCs. TC 87 
therefore maintains close liaison with 

Eavesdropping on health matters
IEC standardization work on ultrasonics furthers medical advances

TECHNICAL COMMITTEE AFFAIRS

TC 87 Standards are not only relevant in medicine (operation using ultrasound instrument to 
emulsify the eye’s internal lens)…
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TC 62 in fields of common interest. It 
uses Standards created by SC 62D/
MT 18: Therapy equipment, and is a 
provider of Standards to that SC.
 
TC 87 is also a supplier of Standards to 
the following TC 62 SCs:
• SC 62A: Common aspects,
• SC 62B: Diagnostic imaging 

equipment, which is working on a 
revision of IEC 60601-2-37, 
Particular requirements for the basic 
safety and essential performance of 
ultrasonic medical diagnostic and 
monitoring equipment,

• SC 62D: Electromedical 
equipment, which includes work on 
extracorporeal lithotripsy equipment 
used to treat kidney stones.

Safe imaging and other 
applications
Ultrasonic imaging is invaluable in 
obtaining views of soft tissues and 
muscles and does not have known 
long-term side effects; it is also 
relatively inexpensive in comparison 
with other imaging modes such as 
MRI (magnetic resonance imaging) 
or X-ray CT (computed tomography). 
It is generally considered very safe, 
including for foetuses. As a result, it is 
the only imaging method used widely 
during pregnancy in obstetrics and 
neonatal medicine.

The range of ultrasonic applications 
in the medical field has now extended 
well beyond imaging and diagnostics 
to include surgery, non-invasive 
therapeutic applications and targeted 
drug delivery (see article in this 
e-tech for details of ultrasonics use in 
medicine).
 
However, if the most visible and 
demanding ultrasonic applications 
today are in the medical field, TC 87 
prepares also Standards outside the 
medical field, these include:

• underwater acoustics, with 
Standards for hydrophones, used in 
equipment such as sonar devices, 
systems for tracking shoals of fish 
and other deepwater-based survey 
tools. 

• cleaning equipment, TC 87 
published IEC/TR 60886, a 
Standard to test the effectiveness 
of ultrasonic cleaners, which are 
not only used in medical but also in 
industrial applications.

• transducers, as these are not 
unique to medical usage, but can 
be incorporated in any relevant 
application.

Standardization to sustain growth
Given this expansion in the range of 
medical ultrasonic applications and 
its rapid pace of growth, helping drive 
a steady rise of the market from an 
estimated USD 5,6 billion in 2011 to 
a predicted USD 8,1 billion by 2017, 
standardization for ultrasonic medical 
equipment is increasingly important.
 
As a result, the 94 TC 87 experts, 
currently preparing International 
Standards in the ultrasonic field can 
expect to have a busy agenda in 
coming years.

...but also for ultrasonic industrial and laboratory cleaners like these Tovatech Transsonic TI-H 
(Photo: Tovatech LLC) and...

...for fish finding systems like this Garmin Echo 550C (Photo: Garmin)



16 e-tech I Issue 03/2014

TECHNICAL COMMITTEE AFFAIRS

Morand Fachot

IEC International Standards play 
a central role in guaranteeing the 
safe operation of electrical medical 
equipment for the wellbeing of 
patients and users. International 
Standards in the healthcare 
environment are critically 
important and cover a wide 
spectrum of devices, systems  
and domains. The IEC ensures 
these are kept constantly up-to-
date and improved when needed 
through the work of several of its  
TCs (Technical Committees), 
primarily TC 62.

Core role
IEC TC 62: Electrical equipment in 
medical practice, was established in 
1968. It has four SCs (Subcommittees) 
that deal with very distinct domains 
and issue all its publications.
 
The preparation of International 
Standards for the design and 
production of electrical medical 
equipment requires the participation 
of many experts from the medical 
professions, industry, healthcare 
establishments, the IT (information 
technology) and software worlds and 
regulatory bodies. All take part in or are 
represented by TC 62 and its SCs.
 
As electrical equipment and systems 
in medical practice use many 
components, TC 62 International 
Standards and those of its SCs also 
refer to and use International Standards 
from many other IEC TCs and SCs.
 
However, TC 62 is not only a customer 
of, but also a supplier to, other  
IEC and ISO (International Organization 
for Standardization) TCs. This means 
that the safety of electrical medical 

equipment is an inclusive process that 

includes work carried out by many  

IEC TCs.

Subcommittees covering multiple 

domains

As electrical medical equipment covers 

a very wide range of applications and 

different technologies, four SCs are 

involved in the preparation of standards 

for this type of equipment.

 

SC 62A covers common aspects 

of electrical equipment used in 

medical practice. With the fairly 

recent introduction of ICT (information 

and communication technologies) 

applications to the medical domain, 

the scope of its work has expanded 

significantly as medical devices have 

been integrated into IT networks.  

As a result, SC 62A formed a  

JWG (Joint Working Group) with ISO to 

work on the first standard addressing 

both networks and medical devices. 

International Standard, IEC 80001-1, 

Application of risk management for 

IT-networks incorporating medical 

devices, was published in October 

2010. Its importance cannot be 

underestimated as it will allow  

EMDs (electric medical devices) and 

IT networks to work better with each 

other and will help prevent a number 

of potentially hazardous incidents for 

patients and equipment operators 

occurring. It will also contribute to 

securing medical data and to its 

collection, storage and distribution.

 

SC 62A has 9 JWGs linked to various 

ISO TCs and SCs to cover different 

aspects of the domain. The latest of 

these was created in April 2011 to 

develop general requirements and 

IEC work critical to safe medical care
Standards the heart of safe medical equipment

Hospital operating rooms are full of electrical equipment
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guidance relating to the safety of 
medical electrical equipment and 
systems using robotic technology.
 
SC 62B prepares international 
publications on safety and performance 
for all kinds of medical diagnostic 
imaging equipment such as X-ray 
imaging equipment, CT (computed 
tomography) and MRI (magnetic 
resonance imaging), including 
related associated equipment and 
accessories. SC 62B also works on  
the development of related terminology, 
concepts, terms and definitions. To do 
this it created two WGs.
 
SC 62C covers equipment for 
radiotherapy, nuclear medicine and 
radiation dosimetry. The potential 
health risks posed by these types 
of equipment (as with some of the 
diagnostic imaging equipment covered 
by SC 62B) that use high-energy 
ionizing radiation were not known 
initially. The illness that killed Nobel 
Prize-winner Marie Skłodowska-Curie 
is widely attributed to her long-time 
exposure to ionizing radiation without 
taking proper protective measures 
during the course of her work. Today, 
the awareness of the risks posed 
by ionizing radiation and protecting 
against them are high on the list of 
medical safety priorities.
 
SC 62D covers electromedical 
equipment and equipment used to 
diagnose, monitor and treat patients, or 

used as an aid in their treatment. This 

includes, for instance, haemodialysis, 

haemodiafiltration and haemofiltration 

machines, electrocardiographic 

monitoring equipment and nerve 

and muscle stimulators as well as 

luminaires for surgery and diagnosis, 

and operating tables. SC 62D has  

12 JWGs linked to various ISO TCs  

and SCs.

Links with other TCs
Other IEC TCs also refer to and use  

TC 62 International Standards, in 

particular the following:

• TC 29: Electroacoustics, develops 

Standards that cover the 

measurement of electroacoustic 

and performance characteristics  

for various types of hearing  

aids. It refers to and uses  

TC 62 Standards. (See article  

on TC 29 in May 2013 e-tech)

• TC 64: prepares International 

Standards concerning electrical 

installations and protection  

against electric shock. It uses  

SC 62A Standards.

• TC 76: Optical radiation safety 

and laser equipment, develops 

International Standards for 

equipment and systems 

incorporating lasers and LEDs (light 
emitting diodes). These must meet 
acceptable levels of laser radiation 
and exposure to optical radiation 
as determined by independent 
organizations such as ICNIRP 
(International Commission on Non-
Ionizing Radiation Protection) and 
CIE (International Commission on 
Illumination).

• TC 87: Ultrasonics, prepares 
International Standards relating 
to the characteristics, methods 
of measurement, safety, and 
specifications of fields, equipment 
and systems in the domain of 
ultrasonics. Safety standards 
for medical electrical equipment 
and systems are excluded from 
the scope of TC 87. TC 87 uses 
Standards prepared by  
TC 62/SC62D/MT18: Therapy 
equipment. (See article on TC 87  
in this e-tech)

Multiple liaisons required
Electric devices and equipment are 
found everywhere in the healthcare 
environment. They use a wide range 
of technologies that are often very 
complex and involve many different 
products, from cables and connectors 
to more complex components or 
systems. As a result, many different 
IEC TCs are involved in the preparation 
of the relevant International Standards 
required for the overall safe operation 
of such equipment.
 
As greater reliance is placed on 
technology to treat an aging population 
in many countries, the use of electrical 
devices and systems in the medical 
domain is bound to increase. It is to be 
expected that the work of IEC TC 62 
and its SCs will follow a similar trend.
 
The importance of standardization 
covering safety aspects of medical 
equipment is highlighted by the 
fact that over 1 100 experts from 
27 Participating and 18 Observer 
countries are active in TC 62 work.

Magnetoencephalograph (MEG) scanner 
(Photo: GE)

CyberKnife®, a robotic radiosurgery non-
invasive system, enables high-precision 
radiation therapy (Photo: ©2011 Accuray 
Incorporated)
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Since 2007, IECEE (IEC System of 
Conformity Assessment Schemes 
for Electrotechnical Equipment 
and Components) has been 
managing the risks surrounding 
medical electrical equipment. Its 
task has become more important 
as technological changes and 
enhancements have radically 
increased the complexity of the 
sector.

Medical advances
Medicine has come a long way since 
the days when so-called medical 
miracles were advertised by means of 
shouts thrown down the back streets: 
miracle cures were then the province 
of quacks with strong voices. Since 
the appearance of the first sticking 
plaster in the 1920s and the first MRI 
(Magnetic Resonance Imaging) devices 
in the 1970s, any number of other 
developments have also helped move 
medicine forward. Medical equipment 
too has changed drastically, to the 
point at which, with the aid of robots, 
doctors can diagnose patients who 
may be located on the other side of the 
world.

Advancement tools
Given that medical equipment is 
developing and changing at lightning 
speed, it becomes more and more 
important that manufacturers of 
medical electrical and electronic 
equipment ensure that their products 
meet the safety, reliability and 
performance requirements of the 
industry as well as adhering to the IEC 
International Standards that apply to 
them.

IECEE Certification complies with 
IEC International Standards
IECEE ensures that electrical and 
electronic devices and equipment 
are reliable and meet expectations in 
terms of performance, safety, reliability 
and other criteria. The scheme applies 
not only to the medical electrical 
equipment itself but also covers 
risks to patients, those who operate 
the equipment – doctors, nurses 
and technicians, for instance – and 
maintenance personnel. IECEE has 
placed special emphasis on this 
sector in the last few years.
 
Medical equipment has its own product 
category, MED or electrical equipment 
for medical use, comprising dozens 
of IEC International Standards against 
which products are to be tested and 
certified in the IECEE CB (Certification 
Body) Scheme. It includes the  
IEC 60601 series of Standards on  
the safety and performance of  
medical electrical equipment.

Greater focus on managing risk
Medical technology may be speeding 
ahead but IECEE is close behind in 
terms of managing the risks associated 
with new technologies. In 2007 it 
set up the IECEE MEE (Medical 
Electrical Equipment) Task Force 
whose responsibility is to deal with the 
implementation of risk management 
requirements as set out in the third 
edition of IEC 60601-1, Medical 

electrical equipment - Part 1: General 

requirements for basic safety and 

essential performance, published in 
2005 (Consolidated edition 3.1 of  
IEC 60601-1 published in 2012).

Task Force moves forward
This Task Force meets once a year 
and at the end of 2013 it finalized the 
Guidance for the Evaluation of Risk 

Management in Medical Electrical 

Equipment, which will become an IEC 
Guide in the coming months. This 
document helps to provide a uniform 

Medical equipment advances  
at lightning speed
IECEE focuses on its safety and reliability

IECEE ensures that medical electrical equipment is reliable and meet expectations in terms of 
performance, safety and other criteria
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approach for Certification Body Testing 
Laboratory and manufacturer alike 
on how to assess and document 
compliance with the relevant clauses 
in the IEC 60601 series as they relate 
to ISO 14971, Medical devices - 

Application of risk management to 

medical devices.
 
The Task Force is also responsible for:
• establishing a consensus with 

acceptable methods for determining 
compliance with all the relevant 
clauses (in relation to ISO 14971) of 
IEC 60601-1

• developing a checklist aimed at 
assisting the medical equipment 
industry, official authorities and 
stakeholders around the world to 
test appropriately

• acting as an Advisory Group on the 
common understanding of ISO 14971 
with respect to IEC 60601-1

• organizing specific training sessions 
dealing with risk management 
issues

IECEE focuses on the marketplace
Showing the marketplace that a 
product is tested and certified can 

help well-established multinational 
companies as well as SMEs (small  
and medium enterprises) as IECEE  
is recognized in all member countries 
and beyond, thereby aiding in 
reducing costs and time to market 
and in eliminating the need for multiple 
testing.

Mutual recognition
IECEE certification, based on the 
principle of mutual recognition 
(reciprocal acceptance) by its 
members, is also essential in 
facilitating international trade 
and allowing direct access to the 
marketplace for regulators, vendors, 
retailers and buyers.
 
Since 1985, the IECEE has 
positioned itself as the global  
testing and certification system  
for electrotechnical equipment,  
issuing more than a million certificates 
that are recognized worldwide. 
The System is still developing new 
programmes to provide manufacturers 
and consumers alike with the highest 
possible levels of safety, performance 
and reliability.

About IECEE
IECEE administers third party conformity 
testing and certification schemes that 
address the safety, quality, efficiency 
and overall performance of components 
and goods for the home, office and 
health facilities. Members of the System 
issue test reports and certificates that 
are mutually accepted by all other 
members of the System.
 
IECEE operates the CB Scheme and 
the Full Certification Scheme. The latter 
includes factory inspections. More 
information on IECEE is available at 
www.iecee.org

IECEE has focused on medical electrical equipment in the last few years

IECEE Certification of medical electrical 
equipment is recognized in all member 
countries and beyond



e-tech I Issue 03/201420

CONFORMITY ASSESSMENT

Aliyah Esmail
Wherever cereals are grown in 
large quantities it is common to 
see silos used to store grain. Not 
so common is the knowledge that 
in these silos, or with any of the 
food processing equipment likely 
to be found alongside them, the 
thin layer of dust resulting from 
the processing has the potential to 
make a farm go up in flames.

Farming supported by IECEx
Farming is one of the oldest industries 
and can be traced back to the Neolithic 
period. Cereal farmers growing wheat, 
millet or rye, as well as other grains, 
have seen many changes in the last 
few decades with advances in fertilizers 
and growing methodologies. IECEx, 
the IEC System for Certification to 
Standards Relating to Equipment for 
Use in Explosive Atmospheres, has a 
role to play in protecting grain farmers’ 
equipment and livelihoods.

Silos are considered explosive 
areas
It might surprise the average home baker 
to know that if you throw a handful of 
flour into the air close to an open flame, 
a small explosion will take place. This 
example highlights the potential for 
explosion in silos and grain processing 

plants in which large quantities of grain 
and dust are found enclosed spaces.
 
Grain elevators can also present a risk of 
explosion. According to the United States 
Department of Labor’s Occupational 
Safety and Health Administration, there 
have been more than 600 explosions in 
grain elevators over the last 40 years, 
killing over 250 people and injuring in 
excess of 1 000 others.

Equipment manufactured for  
Ex areas
The dust in areas like silos can prove 
hazardous if equipment such as electric 
cables and motors, enclosures, isolators 
and vents, lamps and switches, control 
systems and a number of others does 
not have the relevant level of dust 
explosion protection. Likely ignition 
sources for dust include sparks from 
electrical or mechanical processes, 
arcs, open flames, ESD (electrostatic 
discharge) and electromagnetic waves.

Using devices that are certified for 
hazardous environments, taking safety 

precautions during installation, use, 
maintenance and repair and carrying 
out regular inspections allows farms 
and grain mills to operate safely, so 
protecting the lives of workers and 
people in the surrounding area.

High standards
Given the hazards that dust poses  
it makes sense for there to be  
IEC International Standards such as  
IEC 60079, Explosive atmospheres,  
for Ex equipment and systems. This 
covers the full range of areas from 
general requirements to protection  
levels for apparatus used by all sectors 
that operate in hazardous environments. 
They include food processing, sugar 
refineries, flour mills, grain silos and  
many others. Another relevant series is 
IEC 61241, International Standards that 
focus on electrical equipment in the 
presence of combustible dust.

Certify and test for safety
IECEx Certification to the IEC 60079 
and IEC 61241 series of International 

Exploding silos
Staple support from IECEx

It surprises many that silos are considered to 
have explosive atmospheres

If the dust on a cereal farm ignites, livelihoods and lives can be lost



Issue 03/2014 I e-tech 21

CONFORMITY ASSESSMENT

Standards, in combination with national 
or regional regulations and legislation, 
will assist grain farmers and mills in the 
selection of appropriate equipment. 
IECEx provides a pathway for the 
testing and quality management of 
equipment manufacturing.
 
IECEx Certification shows that these 
International Standards are being met 
by manufacturers, thereby providing 
clear proof of compliance, an important 
assurance for anyone responsible for 
the safety of those working in Ex areas.

About IECEx
IECEx provides certification for areas 
where there is a risk of fire and/or 

explosion due to flammable gases, 
liquids and dusts (Ex areas).
 
Ex areas are a part of almost every 
industry, from transport, food 
production and textiles to petroleum 
and mining. IECEx covers the broad 
spectrum of devices, systems, and any 
services used in explosive environments 
and verifies their conformance with 
International Standards. The System 
also includes the certification of 
organizations providing services for 
the inspection (location and other), 
installation, maintenance and repair of 
equipment and systems and for the 
assessment and certification of the 
competence of personnel working in 
this highly specialized area.

IECEx has been endorsed by the  
UN via the UNECE as THE certification 
system for the assessment of 
conformity in Ex areas, www.iecex.com

IECEx provides a pathway for the testing and 
quality management of equipment for areas 
where there is a risk of fire and/or explosion

Aliyah Esmail

The vision of the future sees 

robots doing a number of things 

that humans don’t want to do, 
such as vacuuming. Though  
the use of artificial intelligence  
is not yet widespread, robots  
are moving into sectors that 
seemed unlikely even a decade 
ago; for example, assisting in 
surgical procedures. IECQ, the 
IEC Quality Assessment System 
for Electronic Components, 
helps to ensure the reliability of 
components used in any robots 
that care for us.

Robots in the world
In the 1940s and early 1950s Isaac 
Asimov wrote a number of short stories 
that would later be compiled into a 
collection called I, Robot. These stories 
portrayed robots with intelligence and 
the ability to reason, though they had to 
adhere to the Three Laws of Robotics, 
which protected people and the robots 
themselves.

Though the world has not yet come to 
the point where robots could take over, 
they are now able to help with nearly 
47% of jobs in the American labour 
market, details a report by Bloomberg. 
One of the jobs that has been shown 
to be performed more efficiently when 
assisted by robots is surgery.

Tools of the trade
It may sound a bit unlikely but some 
instruments in the surgeon’s tool box 
have seen little change in form since 
they were created in the 1930s. While 
these tools do the job required of them, 
today there are new tools that can help 
patients recover faster or change the 
way in which operations are performed.

Matters of the heart
When the surgeon tells a family that 
their loved one needs to have their chest 
cavity opened up, it is a frightening 

Health-giving robots
The quality of IECQ Certification helps advance the health sector

With the surgeon at the console and 
the robotic arms working on the patient, 
hopefully recovery will be quick (Photo: da 
Vinci Si System)
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prospect. There are two ways for a 
doctor to work on the heart: an incision 
can be made between two ribs or the 
sternum can be sawed open. Both 
require the use of a hand cranked 
mechanical jack to spread the ribs or 
the sternum. Even though bones are 
pretty flexible, a hand cranked thoracic 
retractor is likely to cause rib fractures. 
This problem is generally caused by the 
rate of movement of the spreader.
 
One solution to this has been the 
development of a hand-held, robotic 
rib spreader with sensors that can 
detect when bone fibres begin to 
break down. This information is 

conveyed to the tool which can then 
adapt its rate of movement.
 
In other instances, it may be possible 
to have robotically-assisted minimally 
invasive mitral-valve repair surgery as a 
few hospitals in America have started 
doing. This procedure involves having 
the surgeon sit at a console from which 
he controls four robotic arms. The 
robotic arms make a few incisions into 
the sides of the chest instead of having 
an open chest operation. The hope is 
that patients who have closed chest 
procedures will have reduced scarring 
and blood loss and recover more 
quickly.

Other treatments now available
Robotic assistance can also be 
employed in surgical procedures 
for patients undergoing colorectal 
care. This allows doctors to perform 
laparoscopic surgery with greater 
precision and control than traditional 
surgery. Robotic surgery can be used 
for colon resections, rectal prolapse 
repair, bowel cancer treatment and 
other pelvic procedures.

IEC ensures quality and reliability 
of electronic components…
The robotics and electronics used in 
the health care sectors can rely on IEC 
International Standards to help ensure 
that the design and manufacture of parts 
meet the strictest requirements and are 
widely used by the electronics industry.
 
These standards, together with IECQ, 
offer manufacturers, suppliers, hospitals 
and patients a unique solution, a one-
stop shop that provides specifications 
for the design of products that can then 
be tested and certified by IECQ.
 
IECQ ensures the quality and reliability of 
all electronic components. It also monitors 
and controls the use of hazardous 
substances in electronic components 
and of materials used in equipment. It 
provides assessment and certification 
of ESD (electrostatic discharge) control 
programmes at facilities that handle 
electrical or electronic parts, assemblies 
and equipment susceptible to damage 
from electrostatic discharges.

…and opens doors to global markets
Manufacturers using electronic 
components and semiconductors 
or processes related to electronic 
components covered by IECQ 
certification have the assurance that 
their products will perform as designed. 
Certification also removes the need 
for multiple second party prolonged 
performance testing of components and 
sub-assemblies. IECQ certification is a 
passport to the world.

CONFORMITY ASSESSMENT

Surprisingly, little has changed in the surgeon’s tool box in decades

With robotic assistance, the hope is that minimally invasive treatments will have reduced 
scarring, blood loss and quicker recovery times (Photo: da Vinci Si System)
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IEC FAMILY

Janice Blondeau
In this issue of e-tech we 
showcase the UK national Young 
Professionals programme, which 
was established in 2010. e-tech 
spoke to Martin Danvers, Secretary 
to the British Electrotechnical 
Committee, who is responsible for 
the programme.

Growing the next generation of 
electrotechnical experts
e-tech: Could you tell us why BEC set 
up this programme?
In common with many countries, 
the age profile of experts on UK 
committees is becoming noticeably 
higher, and it is imperative that 
we attract younger generations to 
participate in our work. This is not 
solely for the benefit of the overall 
standardization system, important 
though that is; we believe that it good 
for individual companies to have 
standardization expertise available 
in house, and also, of course, for the 
career development and personal 
visibility of the individuals concerned.
 
For this reason, the programme 
is sponsored by the IET, the UK’s 
principal professional body in the 
electrotechnical sphere, by two 
prominent trade associations as well as 
by BSI.

Win-win-win
A collateral benefit is that the 
programme provides a stimulus and 
focal point for raising awareness 
of standardization amongst a wide 
population of UK engineers and their 
employers. Not all of them might be 
able to respond immediately, but we 
believe that it gives us yet another 
way to spread a message that 
standardization is important and worth 

investing in. Finally, there is, or should 
be, a benefit for the IEC community 
in having a large and visible presence 
of relatively young blood during its 
General Meeting week. Perhaps more 
attention could be given in the planning 
of these events to harnessing the 
energies and insights that this group 
can bring to our annual party.

e-tech: Martin, can you please tell 
us about how and when the Young 
Professionals Programme in the UK 
was set up?
Danvers: The programme was 
established in 2011 to coincide with 
the IEC General Meeting. Planning 
commenced in late 2010. 

Rich and varied programme
e-tech: What does the YP programme 
in the UK consist of? 
The programme consists of a one-day 
workshop which is open to anyone 
with a plausible interest in participating 
in electrotechnical standardization. 
There are no formal age or qualification 
restrictions, reflecting the fact that 
relevant expertise, commitment and 

enthusiasm are important qualities 
currently in short supply. However 
most of those attending are under 
35, and are probably attracted by the 
prospect of nomination to participate 
in the annual IEC Young Professionals 
Workshop.

The day comprises presentations on 
various topics of immediate relevance, 
such as the IEC, career case studies, 
standardization and certification. There 
are also exercise sessions where 
participants attend mock committee 
meetings and discuss topical subjects 
like smart cities, electric vehicles and 
robotics.

Reaching a wide group
e-tech: How have you attracted 
participants to the programme? What 
professional areas have they come 
from?
Danvers: The first event attracted 
about 35 participants. The 2014 event 
is due to take place on 1 April and 
currently we are expecting about 40 
participants. They variously responded 
to notices in professional journals 
and trade association literature, both 
on-line and in print. Participants have 
been drawn from all parts of the very 
wide territory of electrotechnical 
standardization. There has been an 
inevitable tendency for large employers 
to be represented strongly, particularly 
the electricity supply industry.

Challenge of keeping engaged
e-tech: What kind of feedback have 
participants given?
Danvers: Generally feedback has been 
very positive, although it has been 
difficult to maintain the initial enthusiasm 
and commitment. We have lost touch 
with many of the early participants 
(including some of the IEC scheme 

Tomorrow’s experts step up
Introducing the UK Young Professionals national programme

Stephen Rolph particpated in the IEC Young 
Professionals programme in 2010 and with...
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participants). This is a feature of the 
scheme that needs attention in the 
future. However, we are hopeful that 
the early exposure to standardization 
will bring long term intangible benefits 
in terms of awareness and an initial 
experience that will lead to future 
engagement at later career stages.

Participation in standardization 
work
e-tech: What have been the highlights?

Danvers: A few early participants 
have maintained contact and 
involvement, including drafting a 
guide to standardization for young 
professionals. Last year, for the first 
time, all participants were offered 
trial membership of UK standards 
committees, with the possibility of 
participation in IEC WGs (Working 
Groups). This was an opportunity that 
was enthusiastically taken up by a 
small but significant number of them.

What’s next?
e-tech: What is being planned in the 

future?

Danvers: In the future, we are hoping 
to make more effective use of some 
participants as industry and higher 

education ambassadors. However, the 

coordination and monitoring of this 

type of programme requires significant 

resources.

A word of advice
e-tech: Do you have any suggestions 

for other countries who would like to 

set up a similar programme?

Danvers: Early planning is essential. 

Twelve months is not too long, and 

we now operate on a continuous 

cycle of experience and feedback 

leading directly into planning. High-

level contact with industry is both very 

desirable and the biggest challenge to 

achieve.

Call for more industry support
e-tech: Is there any other interesting 

information you’d like to share?

Danvers: This is a fairly resource-

intensive initiative and our future 

commitment to it will depend on 

the success of the next event. It 

has proved difficult to raise industry 

sponsorship for a third participant 

in the IEC programme. Industry 

commitment to electrotechnical 

standardization seems to be 

increasingly contingent on immediate 

‘bottom line’ factors. Also some 

participants have noted reluctance 

on the part of their employers to offer 

adequate support, for example, in 

terms of time or expenses.

In their own words…
e-tech also spoke to Stephen Rolph 

and Peter Ridge who helped to 

establish the UK national Young 

Professionals programme.

“As an IEC Young Professional in 2010, I 

gained an awareness of how standards 

impact the world around us and the 

process of standards generation. The UK 

events have added a more focussed, UK 

perspective.  Both have given a sense of 

context to conformity assessment work 

I carry out on my company’s products. 

“As a member of the committee 

organizing the UK programme, I have 

met several senior figures within the UK 

standards community, which is a great 

networking opportunity.” Stephen Rolph, 

Junior Engineer, Servomex Technical 

Centre, Crowborough, East Sussex, UK

 

“As someone who has always been 

a proactive knowledge-sharer, I have 

always been involved in producing 

company standards which has led to, 

amongst many other things, improving 

design efficiencies and technical 

excellence. Participation in the IEC 

Young Professionals programme has 

provided me with an invaluable insight 

...Peter Ridge, IEC Young Professional 2010, 
and Martin Danvers, helped set-up the UK 
national programme

At the 2014 BEC International Standards Professionals’ Workshop, l to r: Scott Steedman, 
Director of Standards, BSI; Neil Moran and Marcin Wloch, Nominees for the 2014 IEC Young 
Professionals’ programme; Geoff Young, President of the British Electrotechnical Committee
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into how the world of standardization 
works and opened the door to 
becoming involved at a national 
level. “My involvement in standards 
has helped developed my career 
and by continuing my involvement 
in standards I hope to influence 
standards in the future. It’s time for the 
next generation of standards makers 
to step-up to the plate and I would 
urge any young engineer’s interest 
in standards to get involved with the 
IEC Young Professional Programme is 
the ideal place to start.” Peter Ridge, 
Environmental Engineering Associate, 
BDP (Building Design Partnership), 
Manchester, UK

About the BEC International 
Standards Professionals’ 
Workshop
This workshop, held on 1 April 
2014, was aimed at International 
Standards professionals involved 
in electrotechnical standardization 
and conformity assessment work. It 
was organised by BEC (The British 
Electrotechnical Committee), the 
National Committee responsible for 
representing the interests of the UK 
electrotechnical sector in these areas, 
in association with IEC and BSI (British 
Standards Institution). It was sponsored 
by BEAMA (British Electrical and Allied 
Manufacturers Association), GAMBICA, 

the national organization representing 
the interests of companies in the 
instrumentation, control, automation 
and laboratory technology industry 
in the UK, and the IET (Institution 
of Engineering and Technology). 
Workshop participants were able to 
learn more of the BEC’s work and 
discover standardization strategies to 
help support their national, regional and 
international involvement. 
 
Two participants from the workshop will 
be selected to be UK representatives 
at the IEC Young Professionals’ 
Programme in Tokyo, in November 
2014, with all their expenses paid.

As part of its strategy to increase 
awareness of, and enhance 
participation in standards 
development work, the IEC made 
the decision to have regular 
training sessions for its members, 
experts and for the community at 
large. Three broad geographical 
regions were defined: Asia, 
the Americas and Europe. The 
programme, put in place by the IEC 
in 2012, picked up speed in 2013 
with a series of training workshops 
in a total of 18 countries in Latin 
America, Asia, Europe and Africa. 
Several sessions are already 
planned for 2014, the first of which 
was held in Belarus at the end of 
January.

The need to move forward, fast
The event was of particular importance 
to the Belarusian NC (National 
Committee), which will host the 2015 
IEC GM (General Meeting) in Minsk. 
While preparations for the event are 

well underway, the NC felt it was 
essential to have some specific training 
to help improve the technical level 
and skills of their experts so that they 
can be more deeply involved in the 
standardization work performed by  

IEC TCs (Technical Committees) and 
SCs (Subcommittees). The ultimate 
goal for the Belarus NC, working 
closely with the relevant government 
agencies, is to make the country more 
attractive for investors.

Workshop as catalyst for change
Belarus NC in full preparation of the 2015 IEC General Meeting

Yury Pashyk (right), Secretary of the Belarus National Committee of the IEC,  
during the workshop
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Getting government agencies 
onboard
Organized by TISS (Technical 
Information Services and Support) and 
conducted by IEC Community Services 
Manager Jan-Henrik Tiedemann, 
the workshop proved to be a real 
success and a great incentive for the 
Belarusian business community to 
take a more active part in international 
standardization work.
 
All presentations were delivered by 
Jan-Henrik Tiedemann in English, 
with a translator providing the Russian 
version, while Yury Pashyk, Secretary of 
the Belarus NC, was giving comments 
and clarifications to the audience with 
respect to national specifics.

Targeting industry
The first day of the event brought 
together several CEOs of major 
companies established in Belarus. 
The country has an important 
electrotechnical industry with a mix 
of local enterprises and multinational 
groups with subsidiaries active in this 
sector.
 
Tiedemann gave a brief introduction 
about the IEC and focused primarily on 

the strategic advantages brought by 

standardization and how to use these.

A win-win solution
Using International Standards in the 

manufacturing process and having their 

products tested and certified by one of 

the IEC CA (Conformity Assessment) 

Systems is a sure way of accessing 

markets faster and without the hassle 

of multiple testing, thus cutting costs 

and making Belarusian products more 

competitive in today’s globalized world.

Let your voice be heard
Active participation in the development 

of IEC International Standards provides 

the opportunity to have a say in 

formulating the specifications industry 

will have to work with in the future, 

rather than having competitors write 

these rules for them. The IEC provides 

a standardization platform where 

Belarus industry can have its voice 

heard and can become one of the 

players that count at the international 

level.

 

Most importantly, Tiedemann made sure 

his audience would leave the workshop 

with a common understanding of what 

standardization is about and how to 

benefit from active contribution. Mission 

accomplished, according to the positive 

feedback received from participants.

Understanding the importance of 
standards and CA
Also present at the workshop were 

government representatives from the 

Ministry of Foreign Affairs and the 

Ministry of Industry. This was a great 

opportunity for the Belarus NC to show 

how important the upcoming 2015 IEC 

General Meeting is for the country, 

its economy and its industrial sector. 

Listening in and acquiring a better grasp 

of the issues at stakes was a real eye-

opener for these officials. At the end of 

the workshop they confirmed that they 

would fully support the Belarus NC in 

its endeavor to organize an event that 

would unite over a thousand experts 

from all over the world. They understood 

that it will be a major occasion to 

prove the country’s commitment to 

international standardization and to 

showcase local industry successes.

Targeting technical experts
The second day was dedicated 

to a workshop for engineers. The 

The breakout sessions were extremely fruitful...
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main focus: why it is important to 

use standards and to participate in 

standardization work.

 

Tiedemann started by explaining in 

detail the IEC standards development 

process. He also spent time describing 

the three IEC CA Systems – IECEE, 

IECEx and IECQ – and the advantages of 

using them to test and certify goods, i.e. 

product safety, reliability, performance 

and energy efficiency, quicker market 

access and cost savings.

 

The second part of the day consisted 

of breakout sessions. Participants were 

divided into three groups, each being 

tasked with a specific assignment, i.e. if 

we were in charge of the Belarusian NC:

• what would we improve to increase 

participation of stakeholders in 

standardization work in Belarus

• how would we improve the IEC 

standardization tools?

• how would we improve the IEC 

standardization processes?

Brainstorming provides basis for 
action
The results, presented by the leader 

of each group, were outstanding. 

They went beyond all expectations, 
so much so that the NC Secretary, 
Pashyk, voiced his concerns about 
the current structure of his committee. 
He said that the workshop convinced 
him that the NC urgently needed 
some reorganizing, especially at the 
mirror committee level and in the 
voting process and that this had to be 
accomplished before the IEC GM in 
October 2015. He said that what came 
out of the breakout sessions actually 
gave him the basis to start working 
on the NC restructuring. The most 
important proposals from the breakout 
sessions participants were:
• Develop mechanisms (including 

a set of motivation mechanisms 
for experts on the one hand and 
companies on the other) for a more 
active involvement in IEC technical 
work on the part of interested 
stakeholders in Belarus, especially 
industrial enterprises.

• Create a harmonized 
standardization work system: 
National (Belarus) – Interstate 
(EASC) – International (IEC). Use 
IEC electronic tools on the national 
level for increased efficiency. 
Develop a system to finance 
technical committees and technical 
experts.

• Provide proper training and 

informational/technical support 

to the technical experts. Develop 

training programmes for engineers 

(including training programmes for 

universities).

• Reorganize the IEC National 

Committee of Belarus to increase 

its efficiency and achieve a leading 

role.

• Provide better visibility of IEC in 

Belarus: develop a set of visibility 

tools, including a website for the 

IEC Belarus NC; organize training 

workshops with the help of IEC 

experts and specially-trained 

national experts.

• Develop mechanisms to increase 

learning and use of the English 

language by technical experts and 

students of technical universities.

• Utilize IEC electronic resources 

for the purpose of broader 

dissemination/use of IEC 

International Standards in Russian.

• More active and efficient use 

of IEC Rules and Procedures 

(standardization and conformity 

assessment) for the benefits of 

national stakeholders.

• Use the IEC training and experience 

sharing to the fullest extent and 

progressively integrate acquired 

knowledge and expertise in Belarus 

and the region.

A united front to boost the 

economy

For Pashyk and the Belarus NC, 

bringing onboard decision makers 

from industry and government, getting 

their support and commitment was 

essential. Having them fully understand 

the importance of improving the 

technical skills of local technical 

people, actively participating in IEC 

work, using IEC International Standards 

and CA Systems is the key to the 

development of the electrotechnical 

industry, which in turn will boost the 

country’s economy.

... and brought results that are already serving as a basis for the restructuring and 
reorganization of the Belarus NC
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Claire Marchand
After the IEC General Meeting 
in New Delhi, India at the end 
of October 2013, IEC Affiliate 
Executive Secretary Françoise 
Rauser, accompanied by  
IEC-APRC (Asia-Pacific Regional 
Centre) Regional Director Dennis 
Chew, paid a visit to Bhutan 
to meet with stakeholders, 
regulators, utilities and 
government representatives.

Happiness as a defining factor
Bhutan, the only country in the world 
to measure happiness – through its 
GNH (Gross National Happiness) 
Index – is extremely protective of its 
traditions and core values. Does that 
mean it is totally immune to outside 
influence? Modern technologies? 
Certainly not.
 
Nestling in the Himalayas, landlocked 
between China and India, the 
Kingdom of Bhutan was completely 

isolated for centuries, but has slowly 
begun to let in some aspects of the 
outside world. A good example of 
these changes is television, introduced 
in the country in 1999. At the time, the 
king said that television was essential 
to the modernization of Bhutan and 
a major contributor to the country’s 
GNH but warned that the “misuse” 
of television could erode traditional 
Bhutanese values.

Small but growing fast
Since then, the Bhutanese economy 
has seen important developments. 
The industrial sector is nascent and 
still relies mainly on very small entities 
but some sectors such as cement, 
steel, and ferroalloy have been set up. 
The technology sector, in areas such 
as green tech and consumer Internet/
e-commerce, is being developed; a 
good example of this evolution is the 
Thimphu TechPark, inaugurated in 
2012, which provides support to start-
ups through BITC (Bhutan Innovation 

and Technology Centre). The major 
contributor to the country’s economic 
growth is the hydroelectric power 
sector.
 
The mindset in Bhutan today seems 
to be geared towards economic 
development. In an interview with the 
New York Times, the Bhutanese Prime 
Minister, Tshering Tobgay, said: “In the 
last few years, we have transformed 
beyond recognition — politically, 
economically and socially. […] Rather 
than talking about happiness, we want 
to work on reducing the obstacles to 
happiness”.

Understanding standardization
In a country undergoing such 
changes, the use and understanding 
of standards and conformity 
assessment is a must to get things 
right from the start, essential to 
building proper infrastructures 
and developing the industrial and 
technological sector. Affiliate Leader 
Phuntsho Wangdi, who is Director  
of BSB (Bhutan Standards Bureau), 
was well aware of this when he  
invited Rauser and Chew to visit 
Bhutan.
 
Upon arrival in the capital, Timphu, 
Rauser and Chew met with BSB 
stakeholders and led a workshop 
where they gave presentations 
outlining IEC activities in general, the 
Affiliate Country Programme and the 
CA (Conformity Assessment) Systems, 
and focusing more specifically 
on IEC International Standards 
for rural electrification. The event 
brought together 46 participants 
from the electrotechnical sector, 
including governmental agencies, 
rural electrification and renewable 
energy programmes as well as 

Happiness as key performance indicator
Bhutan geared towards economic development

IEC FAMILY

From left: Tandin Wangchuk, Secretary of the Bhutan NEC, Affiliate Executive Secretary 
Françoise Rauser and Affiliate Leader Phuntsho Wangdi
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certification bodies. Also attending 

were regulators, representatives from 

the Bhutanese telecoms and from the 

Ministry of Economic Affairs.

 

The second day of the visit was 

dedicated to training for the local NEC 

(national electrotechnical committee) 

and BSB staff. Discussions centered 

on the development of the NEC and 

the possible establishment of technical 

groups – embryos of potential future 

mirror technical committees – in which 

members could focus on technological 

areas and common interests (e.g. rural 

electrification, safety, and so forth).

Meeting with local authorities
Rauser and Chew also met with 

representatives from the Bhutan 

Electricity Authority, the local utility, 

which is one of the NEC stakeholders. 

Their renewable energy department 

showed great interest in learning more 

about IEC International Standards 

and committed to participating more 

actively in NEC activities in future.

 

The next stop was the Ministry of 

Economic Affairs, where they had 

an appointment with the Minister 

himself and were able to explain 

the importance of international 
standardization and conformity 
assessment for the country’s economy 
and industrial sector.
 
Having local authorities onboard 
and supportive is essential to the 
development of the Bhutan NEC and its 
involvement in IEC activities.

Hydroelectric sector drives 
economic growth
A visit to Punatsangchhu-I, currently 
the largest hydroelectric project in 

Bhutan, was also on the programme. 
The development of Punatsangchhu-I, 
carried out jointly by the Royal 
Government of Bhutan and the 
Government of India, started in 2008 
and is expected to be fully operational 
by 2020.
 
Meeting with Indian and Bhutanese 
management and engineers, Rauser 
explained that Bhutan, through 
its NEC, had access to 200 IEC 
International Standards that could be 
put to good use in the project, since 
the electrical equipment has not yet 
been installed. The Bhutanese Director 
of Punatsangchhu-I was especially 
keen to learn about the benefits of 
the Affiliate Country Programme, 
as his country will be in charge of 
maintenance once the power plant 
is operational. Discussions also 
envisaged having representatives of 
the dam team in the local NEC.

Moving forward
The visit proved that the Bhutan NEC 
is fully supported by the IEC Affiliate 
Team in its endeavour to move forward. 
The plan now is to adopt more IEC 
International Standards in view of 
becoming an Affiliate Plus, to apply to 
ACAS (Affiliate Conformity Assessment 
Status) and to the IEC Mentoring 
Programme.

IEC FAMILY

Françoise Rauser and IEC-APRC Regional Director Dennis Chew (second from left) visited 
BSB and the Bhutan NEC

Françoise Rauser during her visit to Punatsangchhu-I, currently the largest hydroelectric 
project in Bhutan



e-tech I Issue 03/201430

Zoë Smart
IEC TC 46: Cables, wires, 
waveguides, R.F. connectors, 
R.F. and microwave passive 
components and accessories, 
welcomes Thomas Hähner as  
its new Chairman for the period  
1 April 2014 to 31 March 2020.

Facilitating communication
Established in 1960, the components 
included in the TC 46 family of 

products are mainly intended to 
be used in the infrastructure of 
communication networks. With 
over 100 International Standards 
developed to date, the TC has 
facilitated the interoperability and 
availability worldwide of TC 46-related 
products. The TC also actively takes 
into account environmental aspects 
such as electromagnetic behaviour, 
lightning protection, green cables, and 
waste and disposal issues.

About Thomas Hähner
No stranger to the communications 
and cables business, Hähner first 
joined Nexans as R&D engineer of 
radio frequency and data transmission 
cables and manager of the RF test 
laboratory in 1990. Today he is 
Manager of the Nexans Research 
Center in Lyon, France.
 
Hähner has been active in the 
standardization field for the past  
20 years and in 2010 was awarded  
the IEC 1906 Award in recognition  
of his outstanding technical 

contribution in developing, writing  
and finalizing TC 46’s IEC 62153-4 
series, Metallic communication cable 
test methods - Electromagnetic 
compatibility. He has been a member 
of ACEC (Advisory Committee  
on Electromagnetic Compatibility) 
since 2011.

Extensions
SMB has approved the extension of 
the term of office of Peter Zwanziger 
as Chairman of TC 22: Power 
electronic systems and equipment for 
the period 1 April 2014 to 31 March 
2017.

IEC FAMILY

Thomas Hähner is the new Chairman of TC 46

Hähner received the IEC 1906 Award in 2010 
for his work on the IEC 62153-4 series

He is also a member of ACEC, the Advisory Committee on Electromagnetic Compatibility (Photo: Philips)

April 2014 nominations and extensions
Latest Chairman nominations approved by SMB
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Janice Blondeau

The IEC welcomes the recent near-
unanimous vote by the European 
Parliament to embed the universal 
phone charger Standard for data-
enabled mobile telephones into law 
in the EU by 2017.

Cooperative effort
Published in 2011, the globally relevant 
IEC International Standard IEC 62684, 
Interoperability specifications of 

common external power supply (EPS) 

for use with data-enabled mobile 

telephones is a good solution to a 
serious environmental and consumer 
issue. It was the product of a 
cooperative effort within a group led  
by the IEC, which included the USB-IF 
(Implementers Forum), CENELEC 
and ITU-T. It covers all aspects of 
the charger, connector and plug. It 
also sets the standards for safety, 
interoperability and environmental 
considerations.

Industry solution to help reduce 
e-waste
As part of the process, leading 
phone makers participated in the 
development of the International 
Standard via the IEC National 
Committees participating in  
IEC TC (Technical Committee) 100: 
Audio, video and multimedia  
systems and equipment.
 
The companies that participated 
included Apple, Nokia, Research 
in Motion, Emblaze Mobile, Huawei 
Technologies, LGE, Motorola Mobility, 
NEC, Qualcomm, Samsung, Sony 
Ericsson, TCT Mobile (ALCATEL), 
Texas Instruments and Atmel. These 
same companies also signed a MoU 
(Memorandum of Understanding) with 

the European Commission to underline 

their commitment to implementing it 

within the EU.

The size of the problem

The GSM Association estimates that 

mobile phone standardization will 

reduce greenhouse gas emissions 

by 13.6 million tons [1] per year. 

Furthermore, the GSMA [2] claims 

there are around 51 000 tons of 

redundant chargers manufactured 

every year. Not least, it will reduce 

production, packaging and shipping 

costs.

Notebook chargers next?

In the hope that a universal charger for 

laptops will also soon become a reality 

and significantly reduce e-waste, in 

December 2013 the IEC announced 

the publication of IEC TS 62700,  

DC power supply for notebook 

computers. This is the first globally 

relevant technical specification for 

a single external charger for a wide 

range of notebook computers and 

laptops and it comprises the input of 

industry experts from many countries 

around the world.

IEC TS 62700 has been accepted by 
the National Committees participating 
in IEC TC (Technical Committee) 100: 
Audio, video and multimedia systems 
and equipment.

About TC 100
IEC TC 100: Audio, video and 
multimedia systems and equipment, 
prepares international publications 
in the field of audio, video and 
multimedia systems and equipment. 
These mainly include specification 
of the performance, methods 
of measurement for consumer 
and professional equipment and 
their application in systems, and 

EU vote on phone charger e-waste
IEC welcomes MEPs’ support for universal mobile charger Standard

The recent vote by the European Parliament to embed the universal phone charger Standard...

...for data-enabled mobile telephones into law 
by 2017 will significantly reduce e-waste
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A SC (Subcommittee) of CISPR 
(Special Committee on Radio 
Interference) has just published the 
second edition of an International 
Standard for Radio disturbance and 
immunity measuring apparatus. 
This Standard is also available in 
a Redline version with changes 
tracked.

Protecting against electromagnetic 
interference
Years ago, electromagnetic interference 

to radio or television broadcasts used 

to be commonplace: switching on a 

vacuum cleaner or a kitchen appliance 

often resulted in a snowy picture being 

displayed on TV screens or a crackling 

noise being heard on radio sets. It is 

now a far less common phenomenon, 

thanks to work from CISPR which works 

to prepare Standards in the field of EMC 

(electromagnetic compatibility).

 

To carry out this work CISPR has  

6 SCs (designated CIS/A, CIS/B, etc.) 

that prepare Standards in the field of 

electromagnetic compatibility. The 

Standards include:

• radio-interference measurements 

and statistical methods

• interference relating to industrial, 

scientific and medical radio-

frequency apparatus, to other 

(heavy) industrial equipment, to 

overhead power lines, to high voltage 

equipment and to electric traction

• electromagnetic disturbances 

related to electric/electronic 

equipment on vehicles and internal 

combustion engine powered devices

• interference relating to household 

appliances tools, lighting equipment 

and similar pieces of apparatus

• limits for the protection of radio 

services

• EMC of information technology 

equipment, multimedia equipment 

and receivers.

Measurement is central to proper 
protection
The scope of CIS/A: Radio-interference 

measurements and statistical methods, 

is standardization of the following, 

for publication in CISPR basic EMC 

standards and related technical reports:

• measuring instruments, ancillary 

apparatus and test sites

• measuring methods common to 

several applications

• treatment of uncertainties in CISPR 

compliance tests

• sampling methods used in 

statistical interpretation of 

disturbance measurement results;

CIS/A has just published  

CISPR 16-1-2:2014, Specification 

IN STORE

Keeping interference at bay
New Standard in EMC field is also available as Redline version 
for users’ convenience

interoperability with other systems  
or equipment.
 
The International Standards from  
TC 100 make all the multimedia pieces 
work together properly and ensure that 
quality is identical the world over, no 
matter where you live and where the 
equipment you’re using was made.
 
[1] GSM Association: The GSMA represents 
the interests of the worldwide mobile 
communications industry. www.gsmworld.com/

[2] GSM AssociationGSMA claims there are around 51 000 tons of redundant chargers manufactured every year

Modern appliances, like this Dyson vacuum 
cleaner... (photo: Dyson Ltd)



Janice Blondeau
A milestone towards a global 
framework for introducing  
safe, interoperable solutions 
for the fast charging of EVs 
(electronic vehicle) has been 
reached with the publication  
of an International Standard  
for EV d.c. (direct current) fast 
charging.

Global, multi-sector cooperative 
work
This breakthrough International 
Standard, the product of almost 
unprecedented global collaboration 
between OEMs (original equipment 
manufacturers), automotive firms  
and electricity utilities, is published  
in two parts: IEC 61851-23 and  
IEC 61851-24. IEC 61851-23 covers d.c. 

for radio disturbance and immunity 
measuring apparatus and methods 
– Part 1-2: Radio disturbance and 
immunity measuring apparatus – 
Coupling devices for conducted 
disturbance measurements. This 
Standard is also available as  
CISPR 16-1-2:2014, a Redline  
version that tracks changes.

Transfer of measurement method
This edition is the result of work by 
the JTF (Joint Task Force) A/F which 
was tasked with transferring the CDN 
(coupling/decoupling network) method 
of emission measurement in the 
frequency range 30 MHz to 300 MHz, 
to CISPR 16, the series of publications 
that covers Standards for Specification 
for radio disturbance and immunity 

measuring apparatus and methods. The 
goal is to apply the methods to other 
types of equipment.
 
The CDN method was previously 
limited to lighting equipment in  
CISPR 15.
 
The JTF developed specifications and 
measurement methods for a CDNE, the 
CDN for Emission measurement.
 
This edition replaces the first one, 
which was published in November 
2003. Changes concern expansion 
of terms, of definitions and of the 
abbreviations section. An annex has 
also been added.

Redline version for more 
convenience
CISPR 16-1-2:2014, which includes 
both the Redline and Final versions, 
will prove essential for experts who 
need to see the changes that have 
been made to the previous version, 
who want to access the latest 
technical content or who want to 
benefit from both versions.
 
A Redline version is a package which 
includes both the new edition of a 
Publication and its Redline version. 

The Redline version clearly highlights 
all the changes between the new and 
the previous edition of a Publication by 
using the Track Changes functionality 
of Microsoft ® Word: additions and 
deletions are displayed in red, with 
deletions being struck through.
 
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.
 
When changes introduced in a new 
International Standard are as extensive, 
as in the case of CIPSR 16-1-2:2014, 
Redline versions are most helpful as 
well as being highly valued by users.
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EMC testing chamber (Photo: Philips)

The new International Standards are the 
product of a collaborative effort between 
OEMs, electricity utilities...

...no longer interfere with radio and TV 
transmissions thanks to CISPR Standards

Electric vehicles charging advances
New IEC Standards bring mass EV adoption a step closer
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charging in relation to the control and 
communication connection between the 
d.c. fast charging station and the EV.  
IEC 62851-24 details the digital protocols 
that enable the communication exchange 
between the off-board d.c. fast charging 
station and the EV.

Diverse needs accommodated
Their collective achievement overcame 
some significant hurdles. Car and truck 
manufacturers, for instance, had to 
consider varied technical requirements in 
different regions, which demand the use 
of a diverse range of plugs, connectors, 
voltage levels and frequencies.
 
Addressing such global challenges,  
IEC International Standard for EV d.c. 
fast charging systems comprises the 
three preferred systems and their 
associated plugs and connectors: 
CATARC, COMBO1 and 2, and 
CHAdeMO.

Towards EV infrastructures
There is now a globally relevant 
International Standard that comprises 
just three interoperable and safe systems, 
as opposed to multiple proprietary 
charging technologies. Hence, the 
IEC is more confident than ever that a 
vast and efficient EV d.c. fast charging 
infrastructure will be able to emerge.

Faster and further
One off-board EV d.c. charging station 
can service many EVs and,  

on average, power their batteries  
8 times faster than on-board solutions. 
Consumers will be able to recharge 
batteries faster and travel longer 
distances. The average EV requires 
16 kWh of electricity to drive 100 km. 
The standard 50 kW off-board EV d.c. 
charger delivers that power in just  
20 minutes. In contrast, today’s on-
board EV chargers normally handle no 
more than 6.6 kW, which provides just 
40 km worth of driving potential for 
every hour spent charging the battery.

Industry representation
The firms involved in developing this 
International Standard included:
• For utilities: EDF (Electricity of 

France), State Grid Corporation 
(China) and TEPCO (Tokyo Electric 
Power Company);

• For equipment manufacturers: ABB, 
Siemens, CHAdeMo Association 
and Park & Charge;

• For the automotive sector: NISSAN, 
Mitsubishi, Toyota, JARI, CATARC, 
BMW, Daimler, Volkswagen, GM 
and Ford.

All is ready to build EV 
infrastructure
With this d.c. charging standard, the 
IEC now have standardized the work 
for all forms of charging, and it is also 
progressing on wireless power transfer 
for EVs.

IEC TC 69: Electric road vehicles and 
electric industrial trucks, published  
in 2010 the International Standard  
IEC 61851-1 on conductive charging 
which foresees four modes for the 
charging of EVs:
• Mode 1 (AC) – slow charging from 

a standard household-type socket-
outlet

• Mode 2 (AC) – slow charging from 
a standard household-type socket-
outlet with an in-cable protection 
device

• Mode 3 (AC) – slow or fast 
charging using a specific EV 
socket-outlet and plug with 
control and protection function 
permanently installed

• Mode 4 (DC) – fast charging using 
an external charger

IEC SC 23H: Industrial plugs and 
socket-outlets published IEC 62196-1 
covering general requirements for  
EV connectors and IEC 62196-2,  
which standardizes various AC 
charging elements. SC 23H is also 
developing IEC 62196-3 (d.c.) on 
requirements for the vehicle coupler 
and IEC TS (Technical Specification) 
62196-4, Dimensional compatibility and 
interchangeability requirements for a.c., 
d.c. and a.c./ d.c. vehicle couplers for 
Class II or Class III LEVs ( light electric 
vehicles).
 
The IEC has two project teams which 
work on standardization of wireless 
power transfer for EV charging –  
TC 69 PT 61980-2 and PT 61980-3.
 
The IEC SMB (Standardization 
Management Board) set up  
SG (Strategic Group) 6: 
Electrotechnology for mobility,  
to investigate interactions between  
EVs and the electricity supply 
infrastructure and to analyze market 
and industry developments, identify 
gaps and overlaps in IEC International 
Standards and to ensure that a timely 
delivery of the appropriate standards.

... and automotive firms to provide EV 
users with interoperable and safe fast d.c. 
charging systems

This is a milestone towards a vast and efficient 
EV d.c. fast charging infrastructure
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Energy

The focus of issue 04/2014 of IEC e-tech will be on energy generation. 

For more than a century now, the IEC has led the way in electrotechnical 
standardization, and power generation has always played a major role in the 
Commission’s work. Hydro and traditional thermal power sources such as 
coal, gas, and oil were the first on the IEC work programme; nuclear came 
next, followed in the past two decades by renewable energy from sun, wind 
and water.

Issue 04/2014 will take a closer look at recent developments in renewables, 
from ocean and tidal energy converters to CSP (Concentrated Solar Power) 
and CHP (Combined Heat and Power) technologies, and provide an update 
on IEC TC (Technical Committee) work in those fields.

The topic of environmental considerations applied to specific conditions 
– extreme heat or cold, harsh climates, and much more – will also be 
addressed.

And last but not least, e-tech will provide an overview of the UNSE4ALL 
(United Nations Sustainable Energy for All) initiative and of the IEC 
involvement in this important global project.
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