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Bright new things?
Safety of LED tubes under the spotlight

WELCOME

t’s all over bar the shouting; well, at least we
think it is! Yes, I am referring to the
conclusion, hopefully successful, of the
consultation on the future of Part P of the
Building Regulations. At the time of writing,
the Department for Communities and Local
Government (DCLG) was considering all of
the responses received, including those from
a Select Committee, and we are expecting a
decision on what’s in store for Part P in June
(see page 13).

I

As I reported in the spring edition of Switched
On, a DCLG Select Committee, chaired by
Clive Betts MP, called for evidence of the
operation of the Building Regulations and
their application to electrical and gas
installation and repairs in dwellings. The
Electrical Safety Council, having made a
proposal for a similar inquiry in 2011,
welcomed this call for evidence as it was an
opportunity to put our case for the retention
of Part P, which we consider as essential if
people are to be afforded an appropriate
level of protection against unsafe electrical
installation work in their homes.
Along with industry representatives including
the NICEIC and ECA, the ESC gave evidence
at the Select Committee and this gave us the
opportunity to explain to members of the
Committee the importance of Part P and the
role it has played in raising the standard of
electrical installation work in homes and
reducing the number of electrical accidents
and fires caused by poor or faulty
installations. The Select Committee published
its report in March 2012 and I’m pleased to
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say the Committee’s conclusion was that
unless Government can provide evidence
that safety would not be reduced they could
not endorse a reduction in the scope or
operation of Part P. Let’s hope Andrew
Stunell, the Minister for DCLG, acts on the
advice of the majority and amends Part P in a
meaningful way to protect the safety of
people having electrical installation work
done in their homes.

needs improvement, such as the fitting of an
RCD. In the same vein we are now talking to
members of the Welsh Assembly to see how
we can help them improve electrical safety in
the private and social rented sectors. It is early
days but as the Welsh Assembly now has
powers to decide the future of Building
Regulations in Wales it is an opportune time
to increase awareness of electrical safety
issues with Assembly members.

But sometimes our efforts in lobbying
Government to make places safer so that
they can be enjoyed to the full don’t always
meet with a sympathetic ear. For some
considerable time now, both the ESC and our
industry partners have been seeking a
solution to the age-old problem of
temporary removal of the cut-out fuse so that
certain work, such as replacement of the
consumer unit, can be undertaken safely.
With the support of the electrical industry the
ESC has put a tremendous amount of effort
into seeking to achieve a solution through an
engineering solution as part of the smart
meter roll-out. In short, the proposal was to
include in the specification for smart meters
an isolating switch on the downstream side
of the meter cut-out. Simple and effective, I
think you’ll agree, but the Government has
recently advised us that it does not intend to
include functionality in the technical
specification for smart meters. This is a great
shame and we think a missed opportunity.
We will be pursuing the matter with Ed
Davey MP, Secretary of State for Energy and
Climate Change, but at this time we don’t feel
optimistic of success.

Our work to improve product safety
standards continues to develop and in early
March ESC was represented at a product
safety conference hosted by the International
Consumer Product Health and Safety
Organisation (ICPHSO). Through our
participation we were able to gain insights
into the thinking of manufacturers, regulators
and academics on important issues
concerning the development of safer
products from a global perspective. This, in
turn, helps us to develop our product safety
thinking, which will shape the campaigns we
run on issues concerning electrical
appliances. We will be attending the next
conference of ICPHSO in Brussels during
October 2012, which is to be held in
conjunction with Consumer Safety Week,
where we will be outlining how our social
media activities can support consumer safety.

But as a UK-wide charity our efforts to
improve electrical safety are not confined to
Westminster. Recently, the ESC met with
members of the Scottish parliament at
Holyrood and members of the Welsh
Assembly in Cardiff. The discussions with the
former centred on the introduction of a
Tenant Information Pack (TIP). The TIP is being
introduced to support the Private Sector
Housing Act, which came into force in
Scotland in 2011 and, following
representation made by the ESC, the pack
includes questions on the condition of the
electrical installation. The TIP is intended for
use by the landlord when taking on a new
tenant and, when introduced, will be
invaluable in helping both the landlord and
tenant to identify if the electrical installation

Those of you who are on Twitter and
Facebook may have noted the ESC’s
presence. We also have a group on LinkedIn
so there is even greater opportunity to find
out what our latest thinking is on matters
concerning electrical safety and what we are
doing to help improve safety. So keep an eye
out for the latest news, “follow us” and “like us”
on your favourite social media website.
As always, we would welcome feedback on
Switched On, to help us improve the content.
Email feedback@esc.org.uk
Phil Buckle Director General
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Council supports London Fire Brigade’s investigation into plastic consumer unit enclosures - see page 18
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Letters
I’m sure that there are many
within the electrical industry
that will have strong feelings
about some of the issues
raised in Switched On. So feel
free to shout about them.
Please email your letters to the
Editor of Switched On at:
andrewbrister@ymail.com
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news
IN BRIEF
Continuing development
of BS 7671

Product recall –
defective 5 Amp fusewire

BASEC launches the UK’s largest
cable testing facility

With Amendment 1 to BS 7671: 2008
coming into full effect around six months
ago, thoughts are beginning to turn to the
development of the next amendment.
With a three-year revision cycle for the
standard, the next full amendment is
expected to be published in January 2015.
The committee responsible for the
technical content of BS 7671 (Joint IET/BSI
Technical Committee JPEL/64) will begin its
work on the amendment towards the end
of this year to
keep pace with
the continuing
development of
the international
and equivalent
European
standard upon
which the UK
standard is
largely based.
However, there may be a small interim
amendment later this year to introduce
new requirements specifically for supplies
to electric vehicles (in the form of a new
Section 722).

The British Approvals Service
for Cables (BASEC) has
announced the completion
of a new 18,000 sq ft worldclass cable testing laboratory. The state-ofthe-art facility, which has also become
BASEC’s new head office, is the largest
dedicated testing laboratory for cables in
the UK.
BASEC has made a significant investment
in the new laboratory, including the
commissioning of brand new test
equipment. BASEC’s previous arrangement
for testing with the British Standards
Institution (BSI) has been concluded and
staff and equipment have been transferred
to BASEC.

A product recall notice was issued in
February concerning defective 5 A fuse
wire in a batch of multi-amperage carded
fuse wire manufactured during 2011.
The defect may result in significant
overheating of the fuse wire and
associated fuse carrier, creating a potential
risk of fire.
The product recall relates to fuse wire
purchased between 1 July 2011 and 31
January 2012 from B&Q, Homebase, Makro,
Robert Dyas or Wilkinson.

New fire performance testing capabilities
will be commissioned in mid-2012, and
there are further plans for additional test
capabilities, cable types and product areas.

The 15 A and 30 A fuse wire supplied on
the same card is not affected by the recall.
For full details, visit www.nexusinds.com

ESC Essential Guide now available FOR JUST £35
A year’s subscription to the ESC’s online
Essential Guide to the Wiring Regulations is
now available for a limited
period at the bargain price
of just £35 (plus VAT)!

searchable online resource contains over 300 topics covering
a wide range of relevant subjects to help you in your work or
studies. Subjects are clearly explained with
the aid of full colour illustrations, diagrams
and tables. Each topic can be printed out

Well respected in the industry as a

for ease of reference as required. During

source of authoritative technical

the subscription year, the topics will be

information concerning the application

updated as necessary to take account of

of the requirements of the Wiring

the changes that were introduced by

Regulations (BS 7671), this fully

Amendment 1 to BS 7671: 2008.

To subscribe or for a 7 day free trial, visit www.esc.org.uk
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THE ESC GETS SHOPPING CENTRES BUZZING
he Council has been visiting shopping
centres across the UK, as part of the
ESC’s ‘Plug into Safety’ campaign, to talk
to people about the basic electrical
hazards they need to be aware of in their
homes.

catchment area, attracting people from
surrounding counties as well as local
shoppers. The Crossgates Centre in Leeds
and The Galleries in Bristol have more of a
community focus in areas that are still
developing.

Every year around 70 people are killed
and 350,000 seriously injured as a result
of electrical accidents in the home. Many
of these deaths and accidents could be
prevented by an RCD, yet over half of UK
homes (13 million) still don’t have this
protection. The ESC’s ‘Plug into Safety’
campaign aims to raise awareness of the
benefits of RCDs in saving lives whilst
making people more aware of the simple
steps they can take to improve electrical
safety in their homes.

People were attracted to the ESC’s stand
by a giant “buzz wire” game, with a prize
of £250 in shopping vouchers offered to
whoever managed to complete a circuit
in the day’s quickest time. This then
presented an opportunity to discuss
electrical safety issues, pointing out
common hazards on a display stand that
depicted risk areas in a typical house.

T

In support of the campaign, the ESC team
visited shopping centres across the UK to
talk to people about the basic electrical
hazards that they should be aware of in
their homes. The locations chosen were
in areas found by ESC research to be
particularly complacent about electrical
safety and having low numbers of homes
with adequate RCD protection.
The centres visited attracted a diverse
range of shoppers – Birmingham’s
Bullring is in the heart of the city while
Manchester’s Trafford Centre has a wider
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At each location the ESC team was joined
by local councillors, MPs and
representatives from Fire & Rescue Services.
The activity was popular with local press
and radio, achieving good coverage.
Feedback from visitors to the stand was
also positive with a number of people
talking to the team about their own
experiences of electrical accidents.
It is something that the ESC will look to
repeat during the government-led
Electrical Fire Safety Week, which this year
is moving from January to September,
visiting more of the areas of the UK that
have been identified as particularly at risk.

Shoppers were
encouraged to:
download the free 'Home
Electrical Safety Check'
smartphone app which
makes it easy to carry out
simple visual checks;
make sure their homes had
RCD protection;
visit the ESC website for
more information on
staying safe in the home.

5

news
COUNCIL ISSUES ELECTRICAL SAFETY GUIDANCE
FOR PROFESSIONAL LANDLORDS
he ESC has produced a series of
recommendations for the growing
number of people becoming landlords. The
guidance is aimed at helping landlords to
meet their legal obligations:

T

sure the electrical installation is safe
• make
in a property at the start of and
throughout a tenancy;
a regular periodic inspection and test
• have
carried out on the property, every five
years or on change of tenancy;
sure that your property has
• make
adequate RCD protection;
a registered electrician for any work on
• use
your property;
out Portable Appliance Testing (PAT)
• carry
on any appliances provided as a part of
the rental agreement;
the ESC’s ‘Home Electrical Safety
• download
Check’ smartphone app which will allow
you to carry out a fast and effective review
of your properties.
There has been a significant increase in the
number of people becoming landlords.
Figures from the property services group
Savills show that, since 2007, private landlords
have increased their share of the UK housing
market by 42% and now account for 19% of
the total value of the country’s residential
property sector.
Some of these new landlords have chosen to
rent out their properties on a long- or shortterm basis instead of trying to sell them

during the current economic climate. This
summer’s Olympic Games will inevitably see a
further increase in short-term rentals as
people seek to profit from their proximity to
the various events.
With this growing number of inexperienced
landlords in mind, the Council commissioned
research1 which found that
misunderstandings between landlords and
tenants over responsibilities for safety within
rented properties could be exposing millions
of people to life-threatening electrical
dangers. The research found that more than a
fifth of all private tenants (21%) had concerns
about the electrical safety in their homes and
that about three in ten landlords and two
fifths of renters (29% and
40% respectively) did
not know where the
responsibility lies.
In February the ESC
launched a media
campaign targeting
private landlords,
aiming to clarify their
responsibilities and
encourage them to
take simple steps to
ensure the safety of
their tenants and
properties.
According to the Landlord and Tenant
Act 1985, the landlord is responsible for
ensuring that the electrical installation

is maintained in a safe condition throughout
a tenancy. The consequences of not
understanding these obligations can be
serious. If a landlord is found to be negligent
over electrical safety it can lead to
prosecution, fines and even imprisonment.
This may come as a shock to the 38% of
landlords surveyed who did not think there
were any penalties for failing to maintain
safety.
The campaign attracted a good level of
media coverage in national and regional
press. The Council’s head of communications
Anneke Rousseau was joined for a series of
radio interviews by Richard Price, operations
director for the National Landlords
Association (NLA). The initiative was also
supported by the Residential
Landlords Association’s Alan Ward.
Both bodies have communicated
the Council’s top tips to their
members and the ESC is keen to
work together with them in the
future to help to improve
communication between
landlords and tenants on the
vital, but often neglected, issue of
electrical safety.
Visit www.esc.org.uk/landlords
to find out more.
1 Research carried out by Populus.

Interviews with 2050 adults were undertaken in
February 2012. The figures have been weighted and
are representative of all UK adults (aged 18+)

ESC LAUNCHES FREE SAFE ISOLATION APP
lose on the heels of its first app for carrying out a
visual check of a domestic electrical installation,
the ESC has launched a second free app on safe
isolation procedure.

C

The app is aimed at everyone carrying out electrical
work that requires a circuit or circuits to be isolated in
order for the work to be carried out safely.
Designed to be easy to use, the app takes a step-bystep approach to achieving safe isolation by following
a series of illustrations and simple instructions.
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The app is based on the Council’s Best Practice
Guide No 2: Guidance on the management of
electrical safety and safe isolation procedures for low
voltage installations, but is in a more concise format.
A link to the Best Practice Guide is included in the
app for those looking for further information.
“It is essential for anyone carrying out electrical
work to know and follow the safe isolation
procedure, but unfortunately the failure to isolate,
or to isolate correctly, continues to result in deaths
SwitchedOn Issue 25 Summer 2012
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PLUGGING INTO SAFETY ESC RELAUNCHES ELECTRICIAN’S PACK
he Electrical Safety Council’s Plug into
Safety campaign continues to gain
momentum with a relaunch of its
successful Electrician’s Pack. The new pack
is now more compact and easier for
electricians to carry.

T

Since the launch of the campaign in May
2010, which aims to reduce electrical fires
and accidents by encouraging the
installation of RCD -protected consumer
units, a wide range of wholesale and
industry partners and electrical contractors
have joined the ESC in promoting the
message: ‘An RCD can save your life’. In
support of the campaign, the Charity has
developed a variety of materials to
promote the benefits of RCDs including
the popular Electrician’s Pack – over 30,000
have already been distributed.

Since the start of the campaign the ESC
has been listening to the opinions of the
electricians who have used the pack to
communicate the benefits of RCDs to their
customers. Following feedback obtained
from the industry via focus groups and
research at ELEX events in Exeter and
Harrogate, the ESC has reduced the size of
the pack and removed the pop-out
business card to make the leaflets and
pack more compact and easier to carry.

If you prefer to communicate with
customers by email, there is also a
downloadable PDF of the pack available
on the ESC’s website.
These partnerships are vital to the success
of the campaign and the ESC would like to
thank the wholesalers, scheme operators
and electrical contractors for their
commitment to this important cause.

The Charity has maintained the wholesale
partnerships and as a result, the free-ofcharge Electrician’s Packs are available instore from leading electrical wholesalers.
The packs are also being distributed via
the following Part P scheme providers ELECSA, NICEIC and SELECT:

ELECSA will be distributing the packs
with selected orders received via their
online shop;
NICEIC will be displaying the packs
within their training centres, as well as
distributing packs via their area
engineers and Tech Talks events;
SELECT will also be distributing the
packs via their training centres and
assessors.

and injuries”, says Martyn Allen, the ESC’s head of
technical development. “There is no excuse for
inappropriate live working, or for taking inadequate
safety precautions, but complacency or cutting
corners can and do lead to serious consequences, not
only for those carrying out electrical work, but for
others in the vicinity.
“By routinely and invariably following a simple stepby-step approach to safe isolation, such electricallyrelated injuries and fatalities can be easily prevented.
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For further information regarding
the campaign please visit:
www.esc.org.uk/plugintosafety

The ESC’s safe isolation app has
been developed to remind everyone
working on or near electrical
equipment how to work safely.”
Available for use on an iPhone or
iPad, the ESC app can be found at the Mac App Store
by searching for ‘safe isolation’ and then following the
download instructions. It can also be found by
following the link on the ESC’s website
www.esc.org.uk/industry/industry-guidance/bestpractice-guides or by scanning the QR code.
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GOVERNMENT REJECTS CASE FOR AN INTEGRAL
ISOLATING SWITCH IN SMART METERS
he government has announced that it has rejected the
electrical installation industry’s business case for the inclusion
of an integral isolating switch in smart meters. The decision, made
in April, was made despite the fact that none of the cost/benefit
information on which the detailed case was based was
challenged and despite support from the Association of Meter
Operators and the Energy Networks Association.
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The announcement was included in the “Government response to
the consultation on draft licence conditions and technical
specifications for the roll-out of gas and electricity smart metering
equipment.” The consultation had been launched last August, and
was reported on in the winter issue of Switched On.
To quote the executive summary of the government response:
“Views were sought on a requirement to include an isolation switch in
the Smart Metering Equipment Technical Specification to allow
electrical contractors to work safely between the meter and the
consumer unit (fusebox) without requiring the main supply fuse (the
cut-out) to be removed. A majority of respondents opposed the
requirement on grounds including cost and the delay this would
cause to the roll-out. The Government has concluded that there is no

material evidence to support regulatory intervention on the grounds
of safety or market failure as part of the Smart Metering
Implementation Programme, but will work with the relevant
regulatory authorities to develop a process to help stakeholders find
an alternative solution.”
The electrical industry’s case for inclusion of an integral isolating
switch, which was co-ordinated by the Electrical Safety Council,
had been submitted to the Department of Energy and Climate
Change (DECC) last summer.
The Electrical Safety Council is disappointed with this outcome
which it believes not only fails to take into proper account the
safety, technical and financial merits of the business case, but also
wider national interest issues including the government’s aim to
reduce regulatory and administrative burdens on small
businesses.
The Council has updated the original business case to take into
account subsequent developments and to form the basis of
ongoing discussions with government. The updated case can be
viewed on the industry section of the Council’s website,
www.esc.org.uk, in the ‘smart metering’ section.

COUNCIL ISSUES FREE CONSUMER GUIDANCE
ON EARTHING AND BONDING
he ESC has developed a range of leaflets
aimed at providing impartial electrical
safety advice to homeowners, tenants and
landlords.
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To improve householders’ awareness of the
importance of earthing and bonding, the
Council has produced a safety leaflet: Why
do earthing & bonding need to be checked?
In plain English, the leaflet explains to
householders why their electrician must
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check the adequacy of the existing earthing
and bonding arrangements when they are
having an alteration or addition made to
their electrical installation. Bringing the
earthing and bonding up to standard, if
necessary, is an essential part of their work.
The leaflet is intended to be used by
electrical contractors in the course of their
work to explain to their customers why
additional work may need to be carried out
for reasons of safety when all they require,

for example, is an additional socket-outlet.
The ESC would be pleased to supply 100
copies of this leaflet to electricians and
other interested parties free of charge, for
distribution to customers and clients. Please
email leaflets@esc.org.uk with your request.
All ESC leaflets are also available to
view and download on the council’s
website, www.esc.org.uk
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ESC ADDRESSES ELECTRICAL SAFETY ISSUES WITH
THE REPLACEMENT OF ELECTRICITY METERS
he ESC has been collaborating with the
Association of Meter Operators (AMO) on a
range of electrical safety issues relating to the
replacement of electricity meters, with mostly
encouraging results.

T

Safety issues from the ESC’s perspective are:
fitting of a label in domestic premises,
• The
when appropriate, warning against storing
combustible materials close to electrical
intake equipment (a joint initiative with
the Chief Fire Officers Association, below)
need for meter installers to visually
• The
inspect consumers’ electrical equipment
adjacent to the electrical intake
equipment (principally the consumer
unit/fusebox and meter tails), and to issue
a safety notice to draw the householder’s
attention to any serious, or potentially
serious, defects observed
need to check the tightness of the
• The
connection of the ‘meter tails’ at the main
switch in consumer units after the cables
from the meter have been disturbed –
loose connections are known to cause
fires
the opportunity to include basic
• Taking
electrical safety advice in consumers’ smart
metering information packs
need to check the adequacy of the
• The
earthing arrangement before reenergising an installation after replacing a
meter – protective fuses and circuitbreakers will not operate if the earthing
arrangement is inadequate, giving rise to

an ongoing risk of electric shock and fire
should an earth fault develop.
The AMO has agreed to its members fitting
the jointly-badged CFOA/ESC fire warning
label on a voluntary basis, when appropriate.
For its part, the ESC has agreed to contribute
to the cost of printing the labels, subject to
the availability of funds, up to 2019 (the
anticipated end of the smart meter
implementation programme), though some
meter operators have opted to print the label
themselves.
The AMO has agreed to propose a change to
the industry code of practice (MOCOPA*)
concerning the visual inspection of
consumers’ equipment adjacent to the meter
position and the issuing of a warning
notice/advice to the occupier, where
appropriate. A visual inspection checklist
drafted by the ESC and amended by AMO
would be added to the MOCOPA agreement
as a model form. (An article in the spring 2011
issue of Switched On provides the background
to this.)
The AMO has also agreed to propose a
change to the MOCOPA agreement requiring
meter installers to undertake an on-site risk
assessment to determine whether it is
necessary to check the tightness of the
connections of the meter tails at the
consumer unit following the replacement of a
meter (for more on this issue see the article in
the previous issue of Switched On).
There appears to be general agreement that

it would be appropriate to include basic
electrical safety information in the information
pack to be given to householders when
smart meters are installed.
The only safety concern raised by the ESC
that has still not been addressed is the need
to check the adequacy of the earthing
arrangement before an installation is reenergised following the replacement of a
meter. Some meter operators have not yet
accepted the need for this check on the
grounds that their meter installers are not
competent to carry it out. Discussions on the
issue are ongoing.
The ESC has become a member of the
working group of the Department of Energy
and Climate Change (DECC) ‘Consumer
Engagement and Roll-out Group –
Operational Issues’, which has been set up to
consider smart meter operational issues
including safety. Each of the ESC’s safety
concerns, outlined above, have now been
logged by DECC for monitoring and progresstracking purposes as part of the smart meter
implementation programme.
*The Meter Operation Code of Practice
Agreement (MOCOPA) is an agreement between
electricity distribution businesses and electricity
meter operators in Great Britain. The agreement
authorises meter operators to install and
connect meters to the electricity network by
clarifying that the equipment being provided,
installed and maintained meets appropriate
technical requirements and that work is carried
out to adequate safety standards.

COUNCIL EXTENDS DISTRIBUTION OF FIRE WARNING
LABEL FOR DOMESTIC ELECTRICAL INTAKE POSITIONS
he Electrical Safety Council has
extended its distribution of fire warning
labels for domestic electrical intake
positions to include the whole of the UK.
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As reported in the previous issue of
Switched On, the Electrical Safety Council
has already made available to Fire & Rescue
Services (FRS) in England a supply of labels
and leaflets that warn householders not to
store combustible materials close to the
electrical intake equipment in their homes.
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The initiative forms part of the Council’s
electrical fire safety campaigning work.
The labels and leaflets are intended to be
offered to householders by FRS fire
prevention officers, where appropriate,
during their home safety visits.

The ESC’s offer to contribute to the cost of
printing the same label for use by meter
operators when visiting homes to replace
electricity meters has also been taken up
by a number of operators. As at the end of
April, over one million labels had been
requested.

The initiative has since been extended to
the rest of the UK, with 250,000 labels and
leaflets being supplied to a total of 42 FRSs,
25,000 of them in Welsh.
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ESC investigates the safety of L
for fluorescent tubes
With attractive claims from manufacturers that
LED tubes produce intense light levels, offer
greatly improved lifespan and use a fraction of
the energy of traditional fluorescent tubes, there
can’t possibly be any drawbacks... or can there?
The ESC investigates.

”...the
combination of a
prospective
touch voltage
above 50 V ac
and current
above 3.5 mA
were
considered to be
potentially
hazardous”

LED tubes are extensively marketed in the EU. They are
intended to be replacements for traditional fluorescent
tubes, either in existing or modified luminaires. In
February 2011, the Low Voltage Directive Administrative
Co-operation Working Group (LVD ADCO), a body that
represents market surveillance authorities throughout
Europe, issued a ‘Recommendation’ report expressing
serious concerns with both T8 LED replacement tubes
and the modifications necessary to existing luminaires
in order for them to operate correctly. The concerns
were in respect of their safety and the unacceptable
risk of electric shock presented to consumers and
professionals. The Recommendation also served to
remind economic operators (manufacturers, importers,
distributors and retailers) of their responsibility to
ensure that only those products that fulfil the LVD
safety objectives (ie products that are safe) are placed
on the European Economic Area (EEA) market.
At the time that LVD ADCO issued its report,
enforcement actions on LED T8 replacement tubes by
countries in the EEA had revealed that many of these
products did not comply with safety requirements,
including protection against electric shock. A common
failure was access to live parts; when one end of the
tube is inserted into a luminaire, the other end then
presents an easily accessible electric shock hazard. It
was concluded that economic operators were generally
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not fully aware of the safety risks relevant to the LED
replacement tubes they manufacture, import or supply.
Laboratory tests
With this in mind, and a year on from LVD ADCO
alerting suppliers to the issue, the Council
commissioned an independent laboratory to carry out
basic safety testing on a random selection of four LED
linear T8 lamps from online UK suppliers to see if the
situation had improved.
The LED lamps were fitted in fluorescent-type
luminaires incorporating both high frequency
(electronic) and wire-wound (electromagnetic) control
gear. The tests were designed to ascertain whether
there were any potential hazards when fitting and
removing this type of lamp, and when a modification to
the luminaire had to be made. Additionally, an
assessment was carried out of the potential hazard that
may arise should someone attempt to refit a standard
fluorescent lamp into a modified fitting.
Only one of the lamp samples was supplied with user
and/or installation instructions. Installation instructions
for the remaining three lamps were obtained via the
internet. For each lamp, the installation instructions
required modification of the fluorescent fitting to a
lesser or greater extent. When used with high frequency
control gear, all of the lamps required extensive
modification of the fitting, ie complete removal of the
control gear. When used with wire-wound control gear,
two of the four lamps were installed with the
electromagnetic ballast in place. The other two required
complete removal of the control gear.
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LED replacement lamps
•

A summary of the test results is shown in table 1.
An assessment of the potential electric shock hazard
that may arise from touching the live pins during
removal/replacement of a lamp was based on the
requirements and provision for basic protection against
electric shock given in BS EN 61140: 2002+A1: 2006 Protection against electric shock - Common aspects for
installation and equipment. The fundamental rule of
protection against electric shock, according to
BS EN 61140, is that hazardous-live parts must not be

Touch voltages not exceeding 50 V ac were not
considered hazardous. Limiting nominal voltage to
50 V ac is recognized in BS 7671: 2008 Requirements for electrical installations as a
protective measure that can be applied, under
certain conditions, to protect against electric shock.

•

Measured current values below 3.5 mA were not
considered hazardous. This level of current is
specified in BS EN 61140 as being below the
threshold of pain and is specified as the maximum
allowed leakage current
limit in many standards,
Table 1: Potential electric shock hazards when replacing traditional lamps
including BS EN 60598:
with LED linear T8 lamps
2008 - Luminaires - General
Sample Direct
Potential electric Maximum measured voltage and
requirements and tests.
retrofit
shock hazard
current between live pins of the
when fitting lamp lamp and earth
With wirewound ballast
fitting

With modified
electronic
ballast fitting

1

Yes

No

1.9 V, 10 mA

2

Yes

No

0.743 V, 0.004 mA

3

No (modified) Yes

90 V, 10 mA

4

No (modified) Yes

130 V, 13 mA

1

No

No

2.5 V, 10 mA

2

No

No

50 V, 11 mA

Therefore, the combination
of a prospective touch
voltage above 50 V ac and
current above 3.5 mA were
considered to be
potentially hazardous.

Based on the rationale
above, this investigation
3
No
Yes
90 V, 10 mA
revealed that for two of
4
No
Yes
130 V, 13 mA
the four lamp samples
tested, the combination of
voltage and current measured during
accessible and accessible conductive parts must not be
installation/removal of the lamp between the live pins
hazardous-live, either in use without a fault or in single
of the lamp and earth would, in certain circumstances,
fault conditions.
be considered an electric shock hazard.
For the purposes of this project, the following criteria
Indeed, there may be circumstances where lower values
were used by the laboratory to decide whether there
of voltage and current (such as those measured for
was a potential shock hazard present:
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”...many of these
products did not
comply with
safety
requirements”
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sample 2) could be hazardous. Although unlikely to
cause any harmful electrical physiological effects, the
sensation of feeling an electrical current at the point of
contact with a live part may be enough to cause a fall
from height - perhaps from a set of stepladders while
attempting to change a lamp in a ceiling-mounted
fitting.
One sample LED lamp was declared as a direct
replacement for a fluorescent lamp. The instructions for
the lamp stated that only the standard fluorescent
starter switch needed to be replaced with an
electromagnetic ballast protector. However, the
protector was not supplied with the lamp and after
searches on the internet and direct contact with the
manufacturer, the device could not be sourced. As a
result, subsequent tests on the lamp had to be carried
out using a short-circuit across the starter.
As a general observation, all of the manufacturers’
instructions (where available) stated that the supply
should be turned off during removal and replacement
of the lamp. In practice, however, if the lamp is faulty
(not lit) it may be difficult to tell whether the fitting is
energized or not.
For LED lamps that require modification of the
luminaire, involving complete removal of the control
gear (a non-retrofit arrangement), the laboratory
reported two further potential hazards:

•
”the
modification to
the luminaire
itself may also
be considered
hazardous if
not carried out
by a competent
person”

•
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After modification, the luminaire would present a
hazard if refitted with the original or replacement
fluorescent lamps. When a high frequency/electronic
ballast luminaire is modified in this way, it will no
longer operate as originally intended, with a
fluorescent lamp. When a fluorescent lamp is used
without the appropriate control gear, the cathodes
within the lamp are blown apart as mains voltage is
applied directly across the lamp. The laboratory
concluded that a label (provided by the retrofit kit
manufacturer) affixed to the modified fitting,
indicating that the luminaire has been modified and
can no longer operate as originally intended, may
help to reduce the risk.
The modification to the luminaire itself may also be
considered hazardous if not carried out by a
competent person. In the majority of cases, the
manufacturers’ instructions advise that the
installation should be carried out by a qualified
electrical contractor. However, with the sales jargon
used on the websites the samples were purchased
from, such as ‘simple instructions to follow are
included’ and ‘easy installation in just a few
minutes’, a prospective buyer could be easily misled
into thinking that almost anyone would be capable
of carrying out the necessary modifications to an
existing luminaire.

Conclusions
Despite the LVD ADCO recommendation issued to all
economic operators, to reiterate their obligation to
ensure compliance of these products with the LVD and
its safety objectives, it is clear from this investigation
that potentially unsafe retrofit LED lamps continue to
be placed on the market.
Although the LVD ADCO report acknowledges that
currently there are no specific standards for these
products, it clarifies that economic operators will need
to use other means to assess the safety risks, and a
manufacturer may use existing harmonized standards
to provide a presumption of conformity with the LVD.
For example, the standard EN 60598-1:2008, clause 8
could be used to form the basis of assessing risk of
access to live parts.
Next steps
Standardisation activity is ongoing for double capped
retrofit LED lamps. The provisions under consideration
are:

•
•
•
•

Safety of the LED lamp in case a wrong combination
of starter and lamp is used;
Safety of the LED lamp/luminaire with different
types of control gear (electromagnetic/electronic);
Safety of the lamp in the event of a short-circuit of
the luminaire control gear;
Safety of the user against accidental contact with
live parts.

Any supplier who places a modification kit on the
market to modify an existing luminaire must ensure
that incorporation of the kit does not render the
luminaire unsafe. Moreover, where a luminaire is
modified to use a LED tube, the LVD ADCO Group has
clarified that the luminaire must still be safe if a
fluorescent lamp is re-installed.
Besides providing safe components, suppliers should
provide precise information on the types of luminaire
suitable for conversion, provide clear installation
instructions including the competencies required to
carry out an installation and/or modification, and
provide procedures on how to warn users of the hazard
that a modified luminaire may present.
As with all its safety investigations, the Council is
liaising with manufacturers and retailers and is keeping
the authorities informed of its actions.
A copy of the full laboratory report can be viewed in
the Research section of the Council’s website:
www.esc.org.uk
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ESC WELCOMES SELECT COMMITTEE REPORT ON PART P
he Electrical Safety Council (ESC) has
welcomed the report by the Communities
and Local Government (CLG) Select
Committee which came out in favour of the
retention of Part P of the Building Regulations.

T

The Committee’s report presents the findings
of an inquiry into the Building Regulations
applying to electrical and gas
installation and repairs in
dwellings. It will feed into the
Government’s ongoing review of
the Building Regulations for
England, which has been
established with a view to
reducing red tape and cutting
costs.

unregistered person to undertake most
electrical work in the home without
checks by a competent person;
Government to co-ordinate industry
• the
efforts to raise public awareness of the
need for electrical and gas safety;
campaign should
• any public awareness
alert people to the dangers
of using unqualified
electricians and the need to
regularly check electrical
circuits in the home.

Phil Buckle, the director
general of the ESC, who was
among those who gave
evidence to the Select
Committee during its
The ESC is encouraged that the
investigation, commented:
Select Committee considers Part P
“We welcome the
as ‘...adequate in its current form
recommendations made in
Buckle: Welcomed Select
and …should not be reduced,
the Select Committee report
Committee’s recommendations
although there is need for
– particularly those relating
improvement in its operation.’1 It also
to the need to increase public awareness and
notes that: ‘From the evidence we have
understanding of electrical safety and Part P
received, we are satisfied that Part P has been
in particular. Our research3 has found that
successful in driving up standards and in
just 20% of people in England and Wales had
reducing the number of electrical faults’2.
heard of Part P and, of those, over half stated
This is particularly encouraging as Part P
that they either knew nothing about it, or
provides the only legal protection for
very little.
householders in England having electrical
“We also believe the ESC is ideally placed to
work done in their homes and the Council
support the Government in any public
believes that scrapping or watering it down
information activity, as our extensive expertise
could put users of electricity at risk.
in both consumer and industry campaigning
The report also highlights the lack of public
could help ensure an integrated approach to
understanding of Part P and makes a number
the promotion of Part P.”
of recommendations in that regard. These
The wider consultation by the CLG on the
include:
future of Part P and other aspects of the
the labelling of electrical equipment sold
Building Regulations in England closed at the
by DIY stores to warn that it is illegal for an
end of April.

•

The Electrical Safety Council’s response
focused on Part P and the building control
system. While the ESC supported the option
for amending Part P to reduce costs and
burdens, the Council did not support
removing from the scope of notifiable work
alteration work in bathrooms, outdoors and
kitchens. However, the ESC did support
making non-notifiable all alterations to floor
and ceiling heating systems, all work on
control circuits, and upgrading or altering the
means of earthing.
The ESC also agreed that third-party qualified
persons should be allowed to inspect and
test electrical installation work carried out by
unregistered installers as an alternative to
inspection by a building control body,
provided that the option excluded work
carried out by means of trade.
The ESC also supported a number of
proposals to strengthen the enforcement of
the Building Regulations.
Changes to the requirements of Part P
resulting from the consultation process are
due to come into effect in England in April
next year, after six months’ notice.
The full ESC response to the CLG consultation
can be found in the industry section of the
Council’s website at www.esc.org.uk
[1] CLG Select Committee Report – ‘Building
regulations applying to electrical and gas installation
and repairs in dwellings’ – summary.
[2] Ibid page17
[3] Data source: Ipsos MORI Capibus survey. Research
undertaken 9-15 March 2012, with a total of 1,742
interviews conducted.

INDUSTRY GUIDANCE ON THE WIRING REGULATIONS –
MORE QUESTIONS ANSWERED
he agreed answers to several new commonly-asked questions have
been added to the ‘Industry guidance on the Wiring Regulations’
section of the ESC website, including:

T

action, if any, should be taken if it is discovered that the seal on
• What
the DNO cut-out fuse has been removed?
to issue a Minor Electrical Installation Works Certificate
• Isforittheacceptable
replacement of a single protective device where an Electrical
Installation Condition Report has identified certain departures?
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For the industry-agreed answers to these and many other commonlyasked questions relating to the application of the 17th Edition as
amended, please visit www.esc.org.uk/forum
The ESC recommends that those following the guidance
provided by the Electrical Installation Forum visit the site at
least every couple of months to see what other additions and
amendments have been made.
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Determination of external earth fault loop impedance
close to the output terminals of a large privately-owned transformer
that supplies the installation. This is because most earth fault loop
impedance test instruments have difficulty measuring an accurate
value of Ze in these circumstances, due to the very low impedance
(predominantly inductive reactance) of the transformer and the
network supplying it.

External earth fault loop impedance (Ze) is one of the
characteristics of the supply or supplies to an installation that
Regulation 313.1 of BS 7671 requires to be determined,
together with the normal range of Ze where appropriate.
Ze is the impedance of the part of the earth fault loop that is
external to an electrical installation. It therefore contributes to the
total earth fault loop impedance (Zs) of every circuit of an
installation. A suitably low ohmic value of Ze is important in
assuring the effective operation of the protective measures used in
each circuit against electric shock (fault protection), thermal effects
and earth fault current.

Calculation does not verify that the intended means of earthing for
the installation is in fact present. Therefore, where Ze is determined
by calculation, a measurement of Ze will still be required before the
installation is put into service, in order to verify that a means of
earthing is present and that Ze is within the expected range.

Where an installation has more than one supply, such as where there
is a supply from the public electricity network and a supply from a
generator (including any uninterruptible power supply (UPS) or
microgenerator), the value of Ze must be determined for each supply.
The applicable methods that may be used for determining Ze are
calculation, measurement and enquiry (Regulation 313.1 refers).
Calculation
Unless the source of supply is in private ownership, such as a
substation transformer or generator owned by the client, calculation
cannot usually be used by the electrical installation designer as the
method of determining Ze.

Enquiry
For a microgenerator (such as a solar PV system), enquiry to the
manufacturer (or consultation of the manufacturer’s technical
literature) is usually the only way to determine the effective value of
Ze at the microgenerator’s output a.c. line and earth terminals. This
value of Ze can be taken to be equal to the rated line-to-Earth
voltage (U0) of the microgenerator divided by the prospective shortcircuit current of the microgenerator, given by the manufacturer.
For a public low voltage electricity supply (typically 230 V singlephase or 230/400 V three-phase), regulation 28 of the Electricity
Safety, Quality and Continuity Regulations 2002 (ESQCR) requires
that a distributor shall provide to any person who can show a
reasonable cause for requiring it, a written statement of (among
other things):

The reason is that calculation of Ze requires knowledge of the
relevant impedances of the supply transformer or generator and the
conductors connecting it to the origin of the installation. Also, where
the supply equipment is a transformer, the relevant impedances of
the network supplying its primary winding (such as an 11 000 V
network) must be taken into account.

•
•

the maximum value of Ze, and
the maximum value of prospective short-circuit current (Isc)
at the origin of any existing or proposed consumer's installation
connected (or to be connected) to the distributor’s network.

Calculation may be the only practicable way to determine an
accurate value of Ze where the origin of an installation is electrically

Table 1: Typical maximum values of Ze and Isc declared by electricity distributors

Characteristic

External earth fault loop
inpedence (Ze)

Prospective short-circuit
current (Isc) at the origin

Type of System

Typical maximum value

TN-S

0.80 Ω

TN-C-S (Protective Multiple
Earthing (PME))

0.35 Ω

TT

21 Ω
Important: The resistance of the
installation earth electrode and earthing
conductor must be added to this value
(which is for source earth electrode only).

Single-phase supply

16 000 A

Three-phase supply

25 000 A

Note: More detailed information may be available from the distributor or from ENA publication P23/1.
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An electrical installation designer requiring this information may get
it by direct enquiry to the distributor or from notes of guidance
produced by the distributor. Alternatively, the information may be
found in Engineering Recommendation P23/1: Customers’ Earth
Fault Protection for Compliance with the IEE Wiring Regulations for
Electrical Installations, published by Energy Networks Association
(ENA).
Table 1 of this article gives typical maximum values of Ze and Isc
declared by electricity distributors for 230V single-phase and
230/400 V three-phase supplies.
The maximum values of Ze and Isc declared by a distributor are
based on opposite suppositions about the impedance of the supply
to an installation, and cannot therefore be expected to occur at the
same time.
In particular, maximum values of Ze are based on a supply of higher
impedance (such as one employing long runs of low voltage cable
and a distribution transformer of lower kVA rating), and maximum
values of Isc are based on a supply of lower impedance (such as one
employing short runs of low voltage cable and a distribution
transformer of higher kVA rating).
In the case of a TN-C-S system (PME), the declared maximum value
of Isc can be used to estimate the minimum value of Ze liable to
occur in normal circumstances. This is done by dividing the nominal
line-to-Earth voltage of the supply (U0) by Isc. For example, if U0 is
230 V and Isc is 16 000 A, the estimated minimum value of Ze is
0.014 Ω .

The upper and lower ends of the normal range Ze is then defined by,
respectively, the estimated minimum value of Ze, obtained by the
method explained above, and the declared maximum value of Ze.
Enquiry, like calculation, does not verify that the intended means of
earthing is present or that the value of Ze is within the expected
normal range. Therefore, verification of these matters by
measurement is still required before the installation is energised.
Measurement
Measurement gives the present value of Ze but not the normal
range. In order to determine the normal range of values of Ze, it is
also necessary to use information obtained either by enquiry or
calculation, as applicable.
As mentioned earlier, a measurement of Ze should always be made
before an installation (or an alteration or addition to an installation)
is first energised, in order to verify that the intended means of
earthing is present and that the value of Ze is within the expected
normal range.
In the event of the measurement process revealing any deficiency in
the means of earthing, the deficiency must be corrected before the
installation is put into service.
Information and guidance on measuring of Ze can be found in IET
Guidance Note 3: Inspection & Testing and in the NICEIC book
Inspection, Testing and Certification.

New HSE guidance to help businesses get the right
advice on electrical safety testing
nnecessary portable appliance testing (PAT) is costing officebased businesses an estimated £30m a year, and the Health
and Safety Executive (HSE) wants your help in ensuring they get a
fair deal.

U

With the support and input of the Electrical Safety Council, the HSE
has published revised guidance that will help consumers and
businesses make informed decisions about PAT.
It’s a myth that every item needs
to be tested once a year, but
misleading advertising by some
companies that offer testing
services is contributing to low-risk
businesses such as offices, shops
and hotels paying for over-thetop maintenance regimes.
The law simply requires an
employer to ensure that electrical
equipment is maintained in order
to prevent danger – it does not
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state that every item has to be tested or how often testing needs
to be carried out.
Testing appliances can contribute to an effective maintenance
regime, but in low-risk environments most dangerous defects can
be found simply by checking the appliances for obvious signs of
damage such as frayed cables.
The revised guidance is in response to Professor Lofstedt’s
independent report on health and safety legislation. He said that
the legal requirements concerning maintenance of electrical
appliances were “applied too widely and disproportionately”,
resulting in costly over-compliance with the law.
If you have any comments about this issue or can think of ways of
spreading the HSE’s messages to low-risk businesses, email
PATarticle@hse.gsi.gov.uk.
To access the guidance Maintaining portable electrical equipment in
low-risk environments see www.hse.gov.uk/pubns/indg236.pdf
and for some helpful Q&As visit www.hse.gov.uk/electricity/faqportable-appliance-testing.htm.
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Overload tests for plugs to be introduced to BS 1363
The Council has successfully argued for a range of overload
test requirements to be included in the 2012 revision of
BS 1363-1: Specification for rewireable and non-rewireable 13A
plugs. The new requirement resulted from the ESC’s
investigation in 2010 into overloading of extension leads. The
Council is confident that, through its efforts, a similar
requirement will be included in the revision of BS 1363-3:
Specification for adaptors, which is due to be published later
in the year.
In the autumn 2010 edition of Switched On, the Council reported on
its investigation into overloading of four-way extension leads. The
investigation concluded that it is possible and arguably foreseeable to
overload extension leads, resulting in hazardous conditions, and that
the fitted 13 A plug appears to be the weakest component part.

The Council believes that the proposed requirement for overload
testing should apply equally to BS 1363-3: Specification for adaptors.
At the time Switched On went to press, overload test requirements
had been agreed in principle by the BSI Technical Committee
responsible for the safety of adaptors, and incorporated into the
BS 1363-3+A4 draft for public comment. The Council is confident
that the revised standard will include the requirement for overload
testing when it is published later in the year.
A copy of the test report detailing the findings of the adaptor
testing is available in the ‘Industry’ section of the Council’s
website www.esc.org.uk

In all but one case, the plug on each sample tested under overload
conditions showed varying states of overheating damage and
enclosure deformation. The accessible surface temperature of two
samples reached 153oC and 200oC, which was sufficiently high to
cause damage to the supply plug body, leading to an electric shock
hazard. This was especially apparent during the testing of the sample
where the line conductor pin became detached from the plug and
remained in the socket-outlet. See figures 1 and 2.

Figure 1:
Line
conductor pin
stuck in
socket-outlet

In practice, this problem could easily arise in instances where several
high current-using appliances, such as electric heaters, are plugged
into an extension lead, or several extension leads are coupled
together with numerous electrical items plugged into the available
outlets.
The research not only reinforced the need to provide consumer
advice in relation to the dangers of overloading extension leads, but
also served to develop a case to propose the introduction of overload
test requirements into the applicable product standard.
The Council raised the issue through its representation on the BSI
Technical Committee responsible for the safety standards applicable
to plugs and socket-outlets, and subsequently it was agreed to
incorporate overload testing into the next amendment of BS 1363-1,
which is due to be published in mid 2012.

Figure 2:
Damage to
supply plug
exposing line
conductor pin

Furthermore, the Council believed it was conceivable that multi-way
plug-in adaptors (block adaptors) could suffer the same fate in a
similar way to that of extension leads under foreseeable overload
conditions.

Figure 3:
Fuse holder
completely
melted

In support of this supposition, an independent test laboratory was
commissioned to undertake overload tests on a random selection of
adaptors to identify any potential problems. The test schedule
applied was similar to that proposed for inclusion in BS 1363-1.
On completion of the overload tests, it was, as expected, the results
of the temperature rise tests that gave the most concern, with some
temperatures recorded in excess of 100oC. Although none of the
samples presented an immediate shock risk, there was evidence in
some cases of significant damage due to overheating (see figures 3
and 4). In addition, the temperatures recorded were high enough to
potentially cause damage to socket outlets and the PVC insulation of
the wiring connected to them, which generally have a maximum
permitted conductor operating temperature limit of 70°C.
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Figure 4:
Line
conductor
disconnected
due to
excessive heat
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Have you ever
been asked...

Can I site home laundry
equipment in my bathroom

If a bathroom or shower room contains one or more socket-outlets, it is
always possible that the householder will want to use stationary
appliances such as home laundry equipment in that room.
Since the introduction of the 17th Edition of the Wiring Regulations, in
January 2008, it has been permitted to install 230 V socket-outlets in
rooms containing a bath or shower, so long as both the general
requirements of BS 7671 and the relevant, more specific requirements
of Section 701 for locations containing a bath or shower are met.
Regulation 701.512.3 of BS 7671: 2008 (as amended) indicates that
low voltage socket-outlets, such as 230 V, 13 A socket-outlets to
BS 1363, are permitted to be installed in a location containing a bath
or shower, provided they are not within a distance of 3 m horizontally
from the boundary of zone 1 – that is, the edge of the bath or shower
basin (see figure 1 for zones).
The circuit supplying the socket-outlets, like all the low voltage circuits
of the location, must have additional protection by means of an RCD
having the characteristics stated in Regulation 415.1.1 (rated residual
current, IΔ n, not exceeding 30 mA and an operating time not
exceeding 40 ms at 5 IΔ n), as required by Regulation 701.411.3.3.
Any item of electrical equipment in a location containing a bath or
shower must, no less than in any other area, be selected and installed
so as to be suitable for the external influences expected to occur in
the position where the equipment is installed. External influences in a

?

location containing a bath or shower might include steam,
condensation and high humidity.
Washing machines, tumble dryers and the like may be installed
beyond zone 2, supplied by a socket-outlet or fused connection unit.
In the case of a socket-outlet, this must be at least 3 m from the
boundary of zone 1, as already mentioned, whereas a fused
connection unit must be installed outside the boundary of zone 2.
Any thoughts of extending the flexible cable of an appliance, or of
fitting a longer flexible cable than was provided by the manufacturer,
are generally to be discouraged. This is due to considerations
associated with making the necessary electrical connections in a safe
manner, and the hazards that a long trailing flexible cable might cause.
Removing the plug from an appliance (as would be necessary in order
to connect the appliance to a fused connection unit) might invalidate
the appliance manufacturer’s warranty. It would therefore be sensible
to establish whether or not this would be the case, before making any
decision to remove the plug.
While siting laundry equipment in a bathroom is permitted by
BS 7671 where all the relevant requirements therein have been met, in
extreme cases a manufacturer’s agent may not be prepared to carry
out servicing or maintenance on an appliance in a location containing
a bath or shower until it is moved to what the agent considers to be a
safer location.

Figure 1: Guide to zones is a typical bathroom or shower room

0.6 m

0.6 m

0.6 m

2.25 m

**
*

0.6 m

2.25 m

*

*

Zone 1 if the space is accessible without the use of a tool
Spaces under the bath accessible only with the use of a tool are outside the zones

**

Window recess Zone 2

Zone 0
Zone 1
Zone 2
Outside of zones

BS 7671 Section 701 gives fuller details
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Council supports London Fire Brigade’s investigation
into plastic consumer unit enclosures
At the Council’s Product Safety Conference in October 2011, a
representative from the London Fire Brigade (LFB) gave an
enlightening overview of the causes of several fires that had
recently been investigated in the London area. Among other
things, fire investigators had become increasingly aware of a
trend in the number of fires involving consumer units having
moulded thermoplastic enclosures.
The cause of the fires investigated was almost invariably attributed to
resistance heating as a consequence of poor connections at cable
terminations. Such connections were often, although not exclusively,
located at the neutral connecting bar – some of which were the
factory-installed connections from the main isolating switch or to the
RCDs (residual current devices) in the consumer unit enclosure.
The likely causes
There are several theories as to why poor connections in neutral
conductors should feature so commonly as the cause of a fire. These
include:

•
•
•
•

18

neutral conductors not being tightened to the same torque as
that of the line conductors due to a misconception that the line
conductors carry more current;
factory-installed connections not being checked for tightness as
part of the installation process – in fact some manufacturers
state that the tightness of factory-installed connections should
not be checked and that to do so could invalidate the equipment
warranty;
connections not being tightened to the correct torque and/or
inappropriate tools being used;
component placement. For example, the neutral conductor
connecting bar being too close to the edge of the enclosure, or
conductors being terminated in such a way that they protrude
above the neutral bar. Such practices increase the heat transfer
from the conductor and/or terminal to the enclosure;

•

inadequate maintenance.

A fire in a consumer unit often leads to significant damage to
property. In particular, as consumer units in homes are commonly
located in under-stair cupboards where combustible materials are
often stored, a fire starting in that location may go undetected until
it is well developed, possibly cutting off the escape route from
upstairs (see also, the Council’s work on fire hazard warning labels,
page 9).
While the main cause of fire within plastic consumer unit enclosures
is without doubt poor workmanship, the materials used in the
manufacture of such enclosures and possibly the type and
arrangement of the components are other factors that can’t be
ignored. The increase in the number of terminations having only one
securing screw and an almost unanimous adoption of ‘cage clamp’
type terminations are arguably a backward step in equipment design,
irrespective of whether they comply with current product standards.
As reported in the spring 2012 issue of Switched On, the Council
recently investigated the effectiveness of meter tail connections in
consumer units, which, amongst other things, raised concerns over
the suitability of cage clamp terminations in consumer units for the
types of cable commonly used in the UK for meter tails.
With so many contributing factors to consider, the LFB turned its
attention to the materials used for the plastic enclosures, in particular
to whether the polymers used were easy to ignite and whether, if
ignited, they would continue to burn and spread flame. When the LFB
contacted the ESC, the Council was happy to support its
investigations, providing part-funding and technical support.
Plastic consumer unit enclosures in the UK are required to be
constructed to BS EN 60439. Among other things, such enclosures are
required to have a resistance to abnormal heat and fire from internal
components.
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Investigation

Conclusions and next steps

Five common brands of consumer unit were selected for the first
stage of the investigation. Initial tests showed that only two of the
five brands included flame retardant in the plastic enclosure material,
although there is no requirement in the applicable product standards
to do so.

It is clear from the initial investigation that the addition of flame
retardant in plastic material improves its ability to resist ignition from
extreme heat and fire.

To check the ignitability and flammability of the plastic enclosure
material, two further tests were carried out:

Factors such as component type and placement, and the installation
process are all important when it comes to reducing the fire risk,
irrespective of the material used in the construction of a plastic
consumer unit.

•
•

With the help and support of the Council, LFB is extending its
investigation and will be subjecting other brands of plastic consumer
unit enclosure to the same testing regime, in order to get a more
comprehensive set of data.

a glow-wire test, based on the test procedures specified in
IEC 6095-2-11
a needle flame test, based on the test procedures specified in
EN 60695-11-5*

* Although not required by the product standards applicable to
consumer units, a needle flame test was carried out to demonstrate the
effectiveness of adding flame retardant to the plastic material.
Results
Only one of the five samples failed to ignite when subjected to the
glow-wire test – that sample had flame retardant in the plastic
material. Of those that ignited, the samples that included flame
retardant performed better than the samples that didn’t.
When subjected to the needle flame test, one sample with flame
retardant would not ignite and the other sample having flame
retardant did ignite but the flame self-extinguished as soon as the
needle test flame was removed. The three samples that contained no
flame retardant ignited within eight to fifteen seconds, and continued
to burn when the needle flame was removed; so much so that the
flames spread to involve the whole plastic enclosure. Two of the
ignition tests had to be aborted after four minutes as the smoke
Cooker control unit
produced by the flames overwhelmed the laboratory extraction system.
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While the results of the extended investigation are eagerly awaited,
the initial findings have been shared with BEAMA (British
Electrotechnical and Allied Manufacturers Association) to explore
changes in the manufacturing process that could reasonably be
introduced for making plastic consumer unit enclosures more
resistant to ignition from a poor internal electrical connection.
The Council will continue to monitor the outcomes from the LFB
investigation very closely and will decide on the most appropriate
course of action once the testing has been concluded.
Further information relating to making effective electrical
connections is given in the Essential Guide Topic C165-1, which
is available through subscription – details of which can be found
by visiting the industry section of the Council’s website website:
www.esc.org.uk/industry/essential-guide
Information relating to warning against storing combustible
material near to a consumer unit can be found on the Council’s
website: www.esc.org.uk/public/safety-in-the-home/firesafety/fire-hazard-warning-labels
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COUNCIL ADDS TO TWOTHIRTYVOLTS WEBSITE
AND RELEASES SMARTPHONE APP
facts. For example, did you
know that Benjamin Franklin
proved that lightning was a
form of electricity even
before Captain Cook had
discovered Australia?

he Electrical Safety Council has added
some new features to its
twothirtyvolts website, aimed at pupils
aged 11-16 and secondary-level science
and personal social and health education
(PSHE) teachers. The ESC has also created
a smartphone app, which provides
learning support material on electricallyrelated science topics for students.

T

The ESC has also created a
smartphone app, which
provides learning-support
material on electricallyrelated science topics for
students. The app offers
revision notes and quizzes on
key topics, such as sources of
electricity, Ohm’s law and
electric charge, and provides links to
safety videos. It is available as a free
download on the twothirtyvolts
homepage or via the App Store or

Android Market, enabling students to
access revision resources for electricity
anytime, anywhere.
As schools look ahead to the next
academic year, teachers can now find
lesson plans and guides to practical
experiments on the website, helping to
make science and electrically-related
topics interesting and fun to learn about.
There are also classroom support posters
and worksheets for students available for
download.
To find out more about electrical safety
for teenagers and to download the app,
visit www.twothirtyvolts.org.uk.

Free revision app

The website includes guidance on how to
stay safe around electricity, as well as
useful revision notes for students and
lesson-planning material for teachers.
Teenagers and their teachers can now
take a journey back in time to man’s early
investigations into electricity, as they
revise for their GCSEs by visiting
www.twothirtyvolts.org.uk.
Twothirtyvolts’ new timeline feature
shows how key events in the
development of electricity sit alongside
other historic milestones and interesting
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All the previous issues of Switched On are available to read or
download from the ‘Business & Community’ section of our website.

