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This article takes a closer look
at the proposed new Section
534 (Surge Protection Devices)
which it is expected may be
included within a future
amendment to BS 7671:2008. 
Section 534 contains
requirements for the
installation of surge protective
devices (SPDs) to limit
transient overvoltages where
required by Section 443 of 
BS 7671:2008 or where
otherwise specified by the
designer. A risk assessment to
BS EN 62305, Protection
against Lightning also
determines the need for SPDs.
Surge protective components
incorporated into appliances
are not taken into account 
in 534.

Both lightning strikes and
electrical switching can inject

what are called transient
overvoltages into installations.
Transient voltages are usually
only a few micro seconds in
duration. However their peak
value can reach 6 kV. Normal
electronic equipment cannot
withstand this level of voltage.

Atmospheric events
Lightning is the visible
discharge of static electricity.
The current contained within a
lightning strike varies
considerably with the
atmospheric conditions.
Associated with this sudden
discharge of current is a
magnetic field that surrounds
the lightning perpendicular to
the direction of travel.
Lightning can impress a
voltage onto a low voltage
power network (or any metallic

service) in a number of
different ways: resistively,
inductively or capacitively

Switching events
Generally, any switching
operation, fault initiation,
interruption, etc., in an
electrical installation is
followed by a transient
phenomenon in which
overvoltages can occur. The
sudden change in the system
can initiate damped
oscillations with high
frequencies (determined by
the resonant frequencies of
the network), until the system
is stabilised to its new steady
state. The magnitude of the
switching overvoltages
depends on several
parameters, such as the type
of circuit, the kind of switching

operation (closing, opening,
restriking), the loads and the
protection device. In most
cases, the maximum
overvoltage is up to twice the
amplitude of the system
voltage but higher values can
occur, especially when
switching inductive loads
(motors, transformers) or
capacitive loads or even
resistive loads connected very
near to the terminals of a
supply transformer. Also,
interruption of short-circuit
currents can cause high
overvoltages. If current
chopping occurs, relatively
high energy can be stored in
inductive loads and
oscillations can occur on the
load side of the opening
switch or protective device. As
detailed within BS EN 62305
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“Protection against lightning”,
surges present a risk of
dangerous sparking or
flashover leading to possible
fire and electric shock
hazards. Surges also present
risk of disruption, degradation
and damage to electrical and
electronic equipment leading
to costly system downtime. 

Surge Protection Devices
A surge protective device
(SPD) is a device that is
intended to limit transient over
voltages and divert damaging
surge current away from
sensitive equipment. SPDs
must have the necessary
capability to deal with the
current levels and durations
involved in the surges to be
expected at their point of
installation.

SPDs can operate in one of
two ways, based on the
component technologies
within them. One way is as a
voltage switching device where
under normal conditions, the

device is an open circuit.
However at a certain threshold
voltage the SPD conducts and
diverts the current through it.
It has two states ON and OFF,
hence the name of voltage
switching. Air gap technology
is an example of a voltage
switching device.

Another way is as a voltage
limiting device. Voltage limiting
type SPDs again present
an open circuit under normal
circuit conditions. When an
over voltage is detected the
device begins to conduct,
dropping its resistance
dramatically such that the
overvoltage is limited and the
surge current is diverted away
from the protected equipment.
Metal Oxide Varistors (MOVs)
are a common example of
voltage limiting devices.
Advanced SPDs often utilise
hybrid technologies combining
voltage switching with voltage
limiting components.

Selection of SPDs
Section 534 contains
requirements for the selection
of SPDs in order to ensure that
the correct type of SPD is
installed at the correct position
within an installation. Typically,
Type 1 SPDs are used at the
origin of the installation, Type 2
SPDs are used at distribution
boards and Type 3 SPDs are
used near terminal equipment.
Combined Type SPDs are
classified with more than one

Type, e.g. Type 1+2, Type 2+3.
Type 1 SPDs are only used
where there is a risk of direct
lightning current.

Section 534 advises that in
selecting an SPD, the key
parameter is its limiting
voltage performance
(protection level Up) during
the expected surge event. 
The SPD energy withstand
(e.g Iimp) also needs to be
sufficient for its location within
the installation. An SPD with a
low protection level will ensure
adequate protection of the
equipment, while an SPD with
a high energy withstand may
only result in a longer
operating life. All SPDs are to
comply with BS EN 61643.

Connection of SPDs
Section 534 contains a
number of requirements for
the Connection of SPDs
depending on the type of
supply and system earthing.

BS 7671:2008 lists five
types of earthing system: 

TN-S, TN-C-S, TT, TN-C, 
and IT. 
T = Earth (from the 
French word Terre) 
N = Neutral 
S = Separate 
C = Combined 
I = Isolated (The source of an
IT system is either connected
to earth through a deliberately
introduced earthing impedance
or is isolated from Earth. All
exposed-conductive-parts of an
installation are connected to an
earth electrode.) 

When designing an
electrical installation, one of
the first things to determine is
the type of earthing system.
The distributor will be able to
provide this information. 

The system will either be
TN-S, TN-C-S (PME) or TT for
a low voltage supply given in
accordance with the Electricity
Safety, Quality and Continuity
Regulations 2002. This is
because TN-C requires an
exemption from the Electricity
Safety, Quality and Continuity
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Regulations, and an IT system
is not permitted for a low
voltage public supply in the
UK because the source is not
directly earthed. Therefore
TN-C and IT systems are both
very uncommon in the UK. 

Therefore, for example,
Section 534 requires that
SPDs at or near the origin of
the installation (if there is a
direct connection between the
neutral conductor and the
protective conductor at or
near the origin) shall be
connected between each line
conductor and the protective
conductor/main earthing
terminal which ever is the
shorter distance.  

Clause 534.2.3 of the proposed
Section 534 selection of Surge
Protective Devices (SPDs)
Clause 534.2.3 requires that
SPDs shall be selected in
accordance with the following
requirements:
• voltage protection level (Up)
• continuous operating 

voltage (Uc)
• temporary overvoltages (TOVs)
• nominal discharge current

(Inspd) and impulse current
(Iimp)

• prospective fault current 
and the follow current
interrupt rating

Co-ordination of SPDs
Occasionally it may be required
to limit the voltage to the
protected equipment to an 
even lower value. In this case
two SPDs are used in a 
co-coordinated approach to
minimise the let-through voltage.

Protection against overcurrent
and consequences of SPDs 
end of life
Clause 534.2.4 has
requirements for the
protection against SPD short-
circuits by Overload Circuit
Protective Devices.

Fault protection integrity
Clause 534.2.5 has

requirements to ensure that
fault protection, shall remain
effective in the protected
installation even in case of
failures of SPDs.

SPD installation in 
conjunction with RCDs
An RCD is a protective device
used to automatically
disconnect the electrical supply
when an imbalance is detected
between live conductors. In the
case of a single-phase circuit,
the device monitors the
difference in currents between
the line and neutral
conductors. If a line to earth
fault develops, a portion of the
line conductor current will not
return through the neutral
conductor. The device monitors
this difference, operates and
disconnects the circuit when
the residual current reaches a
preset limit, the residual
operating current (IΔn). An
RCD on its own does not
provide protection against
overcurrents. Overcurrent
protection is provided by a fuse
or a circuit-breaker. However,
combined RCD and circuit-
breakers are available and are
designated RCBOs. Unwanted
tripping of RCDs can occur
when a protective conductor
current or leakage current
causes unnecessary operation
of the RCD. An RCD must be
so selected and the electrical
circuits so subdivided that any
protective conductor current
that may be expected to occur
during normal operation of the
connected load(s) will be
unlikely to cause unnecessary
tripping of the device. 

Discrimination: Where two, or
more, RCDs are connected in
series, discrimination must be
provided, if necessary, to
prevent danger. During a fault,
discrimination will be achieved
when the device electrically
nearest to the fault operates
and does not affect other
upstream devices.

Discrimination will be
achieved when ‘S’ (Selective)
types are used in conjunction
with downstream general type
RCDs. The ‘S’ type has a built-
in time delay and provides
discrimination by simply
ignoring the fault for a set
period of time allowing more
sensitive downstream devices
to operate and remove the
fault. For example, when two
RCDs are connected in series,
to provide discrimination, the
first RCD should be an ‘S’
type. RCDs with built in time
delays should not be used to
provide personal protection. 

Clause 534.2.6 of Section
534 is concerned with ensuring
that the correct type of RCD is
selected in conjunction with the
correct type of SPD. Where
SPDs are installed on the load
side of an RCD, the operation of
the SPD could potentially cause
the RCD to operate unless it is
of the S type. Where SPDs are
installed on the supply side of
an RCD the operation of the
SPD will not affect the RCD.
Clause 534.2.6 states:
Where SPDs are installed in
accordance with 534.2.1 and
are on the load side of a
residual current device, an
RCD with or without time delay,
but having an immunity to
surge currents of at least 3kA
8/20, shall be used.
NOTE 1: S-type RCDs satisfy
this requirement.
NOTE 2: In the case of surge
current higher than 3 kA 8/20,
the RCD may trip causing
interruption of the power supply.

SPD status indication
Section 534 requires indication
to be provided by a status
indicator local to the SPD itself
and/or remote, that the SPD no
longer provides (or provides
limited) overvoltage protection. 

Critical length of 
connecting conductors
To gain maximum protection
the supply conductors shall be

kept as short as possible, to
minimise additive inductive
voltage drops across the
conductors. Current loops shall
be avoided. Clause 534.2.9 has
specific requirements on
conductor lengths.

Cross-section of 
connecting conductors
Clause 534.2.10 states: 
The connecting conductors of
SPDs shall either:
i) have a cross-sectional area
of not less than 4 mm2 copper
(or equivalent) if the
cross-sectional area of the line
conductors is greater than or
equal to 4 mm2, or
ii) have a cross-sectional area
not less than that of the line
conductors, where the
line conductors have a 
cross-sectional area less 
than 4 mm2.

Where there is a structural
lightning protection system, the
minimum cross-sectional area
for Type 1 SPDs shall be 
16 mm2 copper, or equivalent.

Further information
Important: this article is only
intended as a brief summary
of possible forthcoming
requirements in BS 7671.
Persons involved in this 
area should seek specialist
advice. For further information
on the installation of surge
protective devices see 
HD 60364-5-534. 

Conclusion 
Section 534 may or may not be
included in amendment
number 1 of BS 7671:2008
depending on the decision of
the National Wiring Regulations
Committee (JPEL/64). A future
amendment to the IEE Wiring
Regulation (BS 7671:2008) is
expected during 2011.
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In-service inspection and testing
of electrical equipment,
commonly known as ‘Portable
Appliance Testing’, is a vital part
of making sure that the various
types of electrical equipment
within a work environment are
maintained in a safe condition.
Many questions are put to the IET
on this subject so this article
looks at discussing some of
these, including legislation related
to in-service inspection and
testing, training required to carry
out formal inspection and testing,
test equipment and
implementation of an inspection
and testing programme.

What is the Legislation for 
in-service inspection and testing
of electrical equipment?
In-service inspection and testing
is not a specific legal
requirement. Regulation 4(2) of
the Electricity at Work
Regulations 1989 states ‘As may
be necessary to prevent danger,
all systems shall be maintained
so as to prevent, so far is as
reasonably practicable, such
danger’. Electrical equipment
forms part of an electrical system
and as such would need to be
maintained in some way to
ensure safety. However, it is
recognised that regular in-service
inspection and testing of
electrical equipment is required
to maintain equipment and thus
comply with this regulation.
Anyone who inspects and tests
an electrical equipment system
must be competent to undertake
such work as they control that
part of the electrical system while
carrying out the maintenance
activity. 

The Provision and Use of Work
Equipment Regulations 1998
requires work equipment to be
constructed in such a way that it
is suitable for the purpose for
which it is to be used. Regulation
4(1) states: ‘Every employer shall
ensure that work equipment is so
constructed or adapted as to be
suitable for the purpose for which
it is used or provided’. Regulation
5(1) is specifically related to

In-Service Inspection
and Testing of
Electrical Equipment 
by Paul Bicheno
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maintenance and states:
‘Every employer shall ensure
that work equipment is
maintained in an efficient
state, in efficient working
order and good repair’. In this
regulation ‘efficient’ means the
condition of the equipment in
relation to health and safety.
Therefore, in-service
inspecting and testing of
electrical equipment should
be included within the
maintenance regime for a
work environment.

What training is required to 
carry out in-service inspection
and testing?
Regulation 16 of the Electricity
at Work Regulations requires
persons to be competent to
prevent danger and injury.
Therefore persons performing
inspection and testing of
electrical equipment should
be trained to do so in order to
make sure of their own safety
and the safety of others. The
training should cover all the
appropriate technical
knowledge required to perform
the activity including the
understanding of the results
generated.

There are specific training
courses related to in-service
inspection and testing of
electrical equipment available
from a number of electro-
technical training providers,
which are typically one day
courses. City and Guilds has a
formal qualification in this
subject, namely the Level 3
Certificate for the Code of
Practice for In-Service
Inspection and Testing of
Electrical Equipment (2377).
This has two specific
qualifications. The first is the
Level 3 Certificate in
Management of Electrical
Equipment Maintenance. As
the title implies this
qualification is aimed at
managers and administrators
of work places that need to
implement an inspection and

testing regime. This would
equally apply to organisations
providing maintenance and
testing services. The second is
the Level 3 Certificate for the
Inspection and Testing of
Electrical Equipment. This
qualification is aimed at
persons undertaking and
recording the inspecting and
testing of electrical equipment. 

Some training providers
offer courses that lead to
gaining the City and Guilds
qualifications. Others offer
courses that are aligned to the
IET Code of Practice for In-
service Inspection and Testing
but are not a formal
qualification. As a minimum a
course syllabus should be
confirmed that it aligns to the
Code of Practice. When
choosing a training course it is
worth considering that the
electrical industry recognises
the formal City and Guilds
qualifications e.g. 2382 for
requirements for electrical
installations BS 7671 and
2391 certificate in inspecting,
testing and certification of
electrical installations as part
of the evidence for
competency. Therefore it
would seem logical to choose
a course that leads to gaining
the appropriate 2377
qualification. It is also worth

checking the types of
appliance test equipment a
training provider would use
during a course to align with
what an organisation already
uses or intends to use, so that
the training directly relates to
what will be used in practice.
Some training providers offer
customized courses in this
respect.

What PAT tester functionality
and accessories are available?
Figure 1 shows a block
diagram of the typical
appliance tester interfaces.
Manufacturers typically
produce a range of appliance
tester products that have
various levels of interfaces and
functionality aimed at small to
large volume testing. The
standard related to this test
equipment is BS EN 61010
Safety requirements for
electrical equipment for
measurement, control and
laboratory use. The appliance
test units can be powered via
a 230 V supply or a battery
pack and so can be a desktop
unit or hand held unit. The
units have a keyboard
interface for entering
appliance details along with
specific buttons for selecting
the various test functions.
There are various display

options from alphanumeric to
graphical displays. The units
with graphical displays include
useful graphical help for the
various tests. Units also now
have various sizes of onboard
memory to enable storage of a
number of appliance details
and associated test results.
Bar code readers are available
as an input device. This
enables the user to read an
associated appliance label that
has details of the appliance.
This means the user does not
have to manually enter details
again where it is included in a
continuous testing regime.

The bar code labels can be
generated via a dedicated
label printer used as an output
device. The printed labels
would have an appliance
number and bar code that
includes the relevant
appliance details.  
There are also various other
types of appliance labels
available. There are simple
combinations of write-on pass
and fail adhesive labels, plug-
top specific labels, cable lead
labels and equipment tags.
Also, some of these include
the provision of laminates to
protect the label information.
There are also appliance
register sheets and appliance
certificate of inspection and

Fig. 1 Block diagram of typical appliance tester interfaces
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test sheet sets that can be
used for manual recording.
There are a number of leads
and adapters available to
enable an array of appliances
to be tested including 13A BS
1363 plug to IEC socket,
extension lead and various
13A BS 1363 plug to
industrial type sockets.
Some units include an
external memory interface
where data can be copied to a
memory device for copying to
a central data system. There is
also powerful PC application
software packages specifically
designed to interface with the
test units. These offer the
functionality to store appliance
details and tests results,
customer details and
equipment registers, issue
testing certificates and
management of the testing
schedules. PDA versions are
also available. Manufacturers
also normally offer a
calibration service for the
appliance test unit.

The testing units have a
number of test functions
including the following;

n Earth continuity testing
(class I)

n Insulation testing
n Functional testing

Load/leakage or touch
current testing

n Built in fuse check

Some units include
functionality to enable a test to
run continuously to enable the
user to check various parts of
the appliance like flexing a
lead throughout its length
rather than just a one shot
test. This is also useful when
conducting a current or load
test on an appliance that has
a long start up period e.g.
some information technology
equipment.

Test units also have
functionality for carrying out
testing in a manual or
automatic mode. Manual test
mode is where a particular

test is initiated by the user as
a one shot test. Automatic
mode is where the user
selects a predefined test
routine, typically for class I or
II type appliances. Prompts
are included at appropriate
points in the sequence. These
are useful for semi-skilled type
users as they provide the
various prompts on the unit
display interface. 

Implementing in-service
inspection and testing
An inspection and testing
regime should include a
process that comprises user
checks, formal visual
inspection and formal
inspection and testing of the
electrical equipment.
Depending on the type of
organisation this regime can
be implemented as an
ongoing maintenance program
or at a point prior to the
change of ownership of
electrical equipment. The
regime can be implemented
by using an internal
organization resource or
utilising an external
organisation that offers an
inspection and testing service.
The regime will need to
include the use of the
appropriate testing equipment,
trained personnel and a
system to formally record
inspection and testing. The
record keeping system should
include an equipment register,
equipment formal inspection
and test records, equipment
labelling, faulty equipment
register, equipment repair
register and test instrument
records. Labelling of
equipment should be used to
indicate that it requires routine
inspection and testing along
with the safety status. This
should also include
information to ascertain when
it is next due for testing. It is
also important to label
equipment that has been
deemed faulty so that it is

clear that it should not be
used. 

Although the Electricity at
Work Regulations 1989 does
not have a specific
requirement to keep records,
the HSE Memorandum of
guidance (HSR25) advises
that records of maintenance,
including the test results
should be kept throughout the
life of an electrical system.
This serves two purposes. The
first enables the duty holder to
show that electrical equipment
has been maintained and also
enables the effectiveness of
the maintenance regime to be
monitored. The records could
also be used to make further
judgements on whether the
intervals between inspection
and testing can be altered.

The legislation does not set
statutory periods for formal
visual inspection and testing.
However, the IET Code of
Practice and HSE publications
include guidance for
recommended initial intervals
related to user checks, formal
visual inspection and
combined inspection and
testing for different types of
electrical equipment in
different environments. These
should not be interpreted as
what the law requires but as a
recommended starting point.

The appliance test unit itself
should also be included within
a maintenance program to
make sure that the results
produced remain within
specification, e.g. via an 
in-house or external
calibration service.

Within a business or
organisation there should be
regular team meetings that
includes health and safety
matters like electrical safety.
This can be used for managers
to brief employees on electrical
safety matters and just as
importantly for employees to
highlight any electrical safety
issues that can then be passed
to appropriate safety
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department, engineering
department or management to
deal with. Users should be
briefed on the use of electrical
equipment. This should
include checking that the
electrical equipment safety
status is clearly identified via a
label and to carry out basic
user checks prior to use. The
second point is important
since although equipment
could be labelled correctly as
safe, it could have been done
some time ago so the user
should not just rely on the
label. 

Bigger organisations have
the benefit that various groups
of job functions are available
to implement an efficient
system. For example, with the
advent of numerous items of
IT equipment, an IT
department can have
personnel trained to carry out
the initial checks as they
would normally be carrying
out other activities on the

equipment before being put
into use. Subsequent checks
could then be carried out by
engineering departments. In
addition many organisations
implement multi-skilled
training programmes where
non electrical personnel are
also formerly trained to carry
out the inspection and testing,
thus increasing the level of
maintenance.  

It is worth highlighting that
domestic premises have many
items of electrical equipment
that other than when new, are
not subjected to ongoing
inspection and testing.
Therefore an inspection and
testing regime could be
implemented that would aid
making the home safer. There
are organisations that offer
inspection and testing services
for electrical equipment in
both business and landlord
premises that could easily
offer the same service for
domestic premises. These

companies also offer
microwave oven leakage
testing which could also be
included.

Additional information
The IET publish the Code of
Practice for In-Service
Inspection and Testing of
Electrical Equipment (3rd
edition). This can be obtained
from IET publishing
(http://www.theiet.org/publishi
ng/books/wir-reg/cop.cfm).
The model forms for in-service
inspection and testing
included within this
publication are available to
download from the IET
website via the following link
www.theiet.org/publishing/
wiring-regulations/forms. 
They are included within the
document ‘BS 7671:2008
forms’ that can be
downloaded from this page.

The Health and Safety
Executive publish guidance
related to in service inspection
and testing of electrical
equipment obtainable 
from HSE books
(www.hsebooks.co.uk) as
follows:
Maintaining portable and
transportable electrical
equipment (HSG107)
Maintaining portable electrical
equipment in offices and other
low-risk environments
(INDG236)
Maintaining portable electrical
equipment in hotels and
tourist accommodation
(INDG237)
Also Memorandum of
guidance on the Electricity at
Work Regulations 1989
(HSR25)

The IET offers the following
two courses relating to 
In-service inspection and
testing of electrical equipment;
Certificate of Competence
Management of Electrical
Equipment Maintenance
(City and Guilds 2377-100)

Certificate of Competence for
the Inspection and Testing of
Electrical Equipment (City and
Guilds 2377-200) 
Further information on these
courses can be obtained via
the IET courses unit,
telephone 01438 767289
(www.theiet.org/careers/
courses/electrical/index.cfm)

Specific information on the
City and Guilds 2377
qualification can be obtained
from their website
www.cityandguilds.com.

The following list details 
of some equipment
manufacturers of portable
appliance test equipment:
Fluke (UK) Ltd
www.fluke.co.uk
(Robin Electronics
www.robinelectronics.co.uk)
Kewtech
www.kewtechcorp.com
Martindale Electric
www.martindale-electric.co.uk
Megger
www.megger.com/uk
Metrel
www.metrel.si
Seaward
www.seaward.co.uk 
(Clare www.clare.co.uk)
Transmille
www.transmille.co.uk

The following link can be 
used to find companies 
that offer in-service 
inspection and testing, 
training and equipment:
www.patdirectory.org.uk n
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The provision of information
within BS 7671 Part II by Jon Elliott

Part one of this article, which
appeared in the last issue of
Wiring Matters, looked at the
requirements within BS 7671
relating to the provision of
information considered
necessary for the safe and
effective use of electrical
installations. In this part we
will be concentrating on those
requirements relating to the
provision of information which
apply to safety services;
special installations and
locations; and inspection,
testing, certification and
reporting.

Safety services
Within BS 7671, Chapter 56
contains requirements for
safety services such as

emergency lighting, fire
detection and alarm systems
and industrial safety systems.
Regulation 560.7.5 requires
that any switchgear and
controlgear should be clearly
identified to indicate its
purpose. Such clear
identification is essential as
switch/controlgear for
emergency services must be
placed in a location where it is
only accessible by skilled or
instructed persons. This may,
in many cases result in it
being placed remotely from
the equipment or circuits
being controlled. It is a
general requirement that the
purpose of each device
provided to act as an isolator
is, as a result of its physical

location or through labelling,
clearly understandable
(537.2.2.6 refers). As such,
except for the most
straightforward of installations,
it will be necessary to label or
otherwise identify both the
isolator and the item of
equipment wherever an
isolator is placed remote to the
item of equipment being
controlled.

In many cases,
arrangements for safety
services may need to be
understood or, in the case of
fire rescue service lifts and
communications systems,
operated by persons who are
not familiar with the building
or the installation therein. As a
result Chapter 56 contains a

number of requirements
designed to make the
information necessary for the
safe and proper use of safety
services readily available.
These requirements are
described below:

n Full details should be given
of all electrical safety
services within the building
or location and should be
displayed close to the
relevant distribution board
(560.7.9 refers). This
information should be
conveyed as clearly as
possible and as such a
single line schematic
diagram would be sufficient
in some cases.

n Any drawings relating to the
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safety services should be
displayed at the origin of
the installation. These
drawings should clearly
identify the location of 
– All items of electrical

control equipment and
distribution boards. Any
equipment identification
designations used should
be clearly stated on the
drawings

– each item of safety
equipment. The
particulars and purpose
of each item of
equipment and the
relevant individual 
circuit identification
designation being 
clearly stated

– any special switching or
monitoring equipment
associated with a power
supply for a safety service
including visual or audible

warning equipment
(560.7.10 refers)

n A schedule of all items of
current using equipment (as
defined in Part 2 of 
BS 7671) which is
connected to the safety
power supply. Characteristics
such as rated current (as
defined), starting time and
starting current should be
stated for each item. Where
convenient, this information
may be given on the circuit
diagrams.

n The operating instructions
for all items of safety
equipment and electrical
safety services should be
made readily available.
These instructions should
be specific to the actual
installation in question as
an aid to the operation of
the safety services therein
(560.7.12 refers).

It will of course be necessary
to comply with the
requirements of other relevant
standards relating to safety
services too. By way of
example, BS 5839-1: 2002
(2008) Fire detection and fire
alarm systems for buildings –
Part 1: Code of practice for
design, installation,
commissioning and
maintenance.) contains a
number of requirements
pertinent to this article such as:

n With the exception of the
main isolator serving the
whole building, any isolator
or protective device that
could be used to isolate the
supply to the fire alarm
system should be clearly
labelled:
– “FIRE ALARM” where a

protective device not
containing a switch serves
only the fire alarm system.

– “FIRE ALARM. DO NOT
SWITCH OFF” where a
switching device, whether
incorporating a protective
device or not, serves only
the fire alarm system.

– “WARNING. THIS SWITCH
ALSO CONTROLS THE
SUPPLY TO THE FIRE
ALARM SYSTEM” where a
switch disconnects the
supply to both the fire
alarm system and other
circuits (clause 25.2 f
refers).

n Clause 40 requires
adequate records and other
documentation to be
provided to the user or
purchaser. This would
include certificates covering
the design, installation and
commissioning of the alarm
system; an operation and
maintenance manual for the
system; as fitted drawings
and a log book in which to
record maintenance and
testing activities, fire alarm
signals and false alarms.

n Clause 41 covers the
certification requirements

for the design, installation,
and commissioning of the
installation 

Inspection and testing
An electrical installation
should be subjected to
inspection and testing both
during construction and on
completion before being taken
into service to confirm that the
relevant requirements of 
BS 7671 have been met
(610.1 refers). It should also
be subjected to periodic re-
inspection and testing to
confirm, so far as is
reasonably practicable, that
the installation remains in a
satisfactory condition for
continued service (621.1).
Whenever inspection and
testing is carried out it is very
important that the person
carrying out the work has
access to the relevant
information about the
installation such as, in the
case of initial verification,
details relating to the design
including the methods of
protection employed,
schedules for distribution
circuits and boards and
details of any installed
equipment which might suffer
damage or cause misleading
readings to be given during
testing (610.2). In the case of
periodic inspection and
testing, the inspector should
have access to the Electrical
Installation Certificate (EIC)
relating to the original
installation, the relevant
certification - whether further
Electrical Installation
Certificates or Minor Works
Certificates - to cover
additions and alterations made
after the original installation
was completed and also the
reports covering any periodic
inspection and testing carried
out previously (621.1). 

Where a person carrying out
inspection and testing has
access to the results of
previous inspection and
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testing it becomes possible for
them, by comparison of
results, to observe signs of
deterioration which may have
occurred over time such as,
for example, a trend showing
falling insulation resistance
which might indicate
mechanical damage or
material deterioration to the
insulation of a cable, or a
marked  increase in conductor
resistance which  is perhaps a
symptom of a poor connection
caused by corrosion within a
terminal or a loose connection
or similar.

Whilst carrying out an
inspection on an installation,
regulation 611.3 states that the
inspection should confirm the
presence of the following forms
of identification, labelling or
similar
n identification of conductors
n labelling of protective

devices, switches and
terminals

n provision of danger signs
and other warning signs
where required

n provision of diagrams,
instructions and similar
information

On completion of the initial
verification of an installation or
changes to an existing
installation an Electrical
Installation Certificate and
schedule(s) of inspection and
schedule(s) of test results
should be produced and given
to the person ordering the work
(631.1; 632.1). Where the work
carried out does not include the
provision of a new circuit, a
Minor Works Certificate may be
issued to cover the work
(631.3). On completion of a
periodic inspection a Periodic
Inspection Report and
schedule(s) of inspection and
schedule(s) of test results
should be produced and given
to the person ordering the
inspection (631.2; 634.1). In
each case, the certificate,

report and schedules should be
based upon the model forms
contained in Appendix 6.

Special installations
and locations
Part 7 of BS 7671 contains
requirements specific to
special installations and
locations which supplement or
modify the general
requirements (700 refers).
Within Part 7 there are a
number of requirements of
relevance to this article and
these are considered below. 

Swimming pools
Regulation 702.410.3.4.1
permits the installation of
socket-outlets within zone 1 of
a location containing a
swimming pool supplied by
either SELV or electrical
separation, in both instances
the source of which being
installed beyond zones 0
and 1 unless protected by
a 30 mA RCD or by
automatic disconnection of
supply with additional
protection provided by 30
mA RCD. However
wherever a socket-outlet is
so located, a notice must
be installed to inform
persons carrying out
maintenance or cleaning
that any equipment
connected via the socket-
outlet may only be used
when the pool is not
occupied by people.

Agricultural and 
horticultural premises
Regulation 705.514.9.3
requires that the user of the
installation be provided with
a plan indicating the
location of all installed
electrical equipment and
the routing of any
concealed cables.
Knowledge of the routing of
buried cables is particularly
important in agricultural
premises as virtually any
area of unpaved or
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unmetalled surface may be
subjected to ploughing over
either in connection with crop
production or as a way to
recover tracks and access
ways to a more usable
condition for vehicles.
Regulation 705.522 specifies
minimum depths at which
buried cables should be
installed, in the case of areas
not comprising arable or
cultivated ground the minimum
specified depth is 0.6 m with
added mechanical protection.
However, it is not inconceivable
that successive ploughing in
such areas could result in a
penetration of the ground to
such a depth, in which case
virtually no amount of
mechanical protection would
resist the force produced by 
a tractor...

A typical agricultural and
horticultural premises will
consist of a number of
separate buildings. The
electrical installation in each
building or distinct separate
part thereof should be
protected by a single isolation
device (705.537.2 refers).
Furthermore any circuits
which provide a supply to
circuits which are only used
seasonally at for example
harvest time should be
provided with an isolator
which disconnects all live
conductors when operated.
Any isolators so provided
should be clearly marked to
indicate which building or part
of the installation they control.

Where high density livestock
rearing is employed and
where the supply of food,

water, air or lighting cannot be
ensured in the event of a
power supply failure, a secure
source of supply should be
arranged typically in the form
of a back-up supply
(705.560.6 refers). Where
electrically powered ventilation
is required in such cases it is
necessary to install either
temperature and supply
voltage monitoring, or a
standby source of supply such
as a generator having
sufficient capacity to allow an
adequate level of ventilation to
be maintained. Where a
standby source is selected, a
notice must be posted
adjacent to it making it clear
that it should be subjected to
testing periodically in
accordance with
manufacturer’s instructions.

Marinas and caravans
Persons berthing vessels in
marinas or using caravans are
viewed as ordinary persons as
defined in BS 7671. That is to
say they are seen as being
neither electrically skilled nor
sufficiently instructed to avoid
the dangers which electricity
may create. As a result, 
BS 7671 recommends that
marina operators provide user
instructions to any persons
making use of the electrical
supply points provided (fig
709.3 note 1 refers). 
Fig 709.3 of Section 709 is an
example set of instructions for
the connection of vessels to
supply points in marinas and
is reproduced above.

In the case of caravans
regulation 721.514.1 requires

that instructions for use be
provided to allow the caravan to
be used safely. These
instructions should include
information relating to the
function and use of the integral
test button of the RCD – this
requirement could be met by
posting the RCD notice
described in 514.12.2 at the
consumer unit - and the use of
the main isolating switch. It also
requires the posting of the user
instructions for connection and
disconnection as given in 
fig 721 of Section 721.
Regulation 721.537.2.1.1.1
requires these user instructions
to be posted near the main
isolation switch inside the
caravan which effectively means
next to the consumer unit.

Annex A to Section 721
contains guidance on the use
of extra-low voltage d.c.
installations associated with
caravans. This annex is
informative and as such does
not contain requirements. It
does however contain a
number of recommendations
regarding instructions for use
in A721.514.1 and warning
notices to be displayed on or
near the auxiliary battery
compartment in A721.55.3.5
and A721.55.3.7.

Exhibitions, shows and stands
An emergency switch 
should be provided for circuits
used to supply signs, lamps or
exhibits in such installations.
This switch should be easily
visible, accessible and the
items controlled by each
switch clearly stated
(711.559.4.7 refers).

Solar photovoltaic 
power supply systems
It is extremely problematic to
make dead all parts of a solar
photovoltaic power supply
system – particularly between
the PV array (as defined) –
more commonly referred to as
a solar panel – and the device
providing isolation before the
PV convertor as some degree
of generation will occur at any
level of ambient light. For 
this reason, regulation
712.537.2.2.5.1 requires all
junction boxes on PV arrays
and the PV generator (an
installation comprising a
number of PV arrays) to carry
a warning label stating that
parts therein may remain live
after operation of the isolator
before the PV convertor.

Mobile and transportable units
These units are in many cases
capable of being connected to
a very wide range of supplies.
In order to make possible their
safe connection to a supply,
and hence enable their safe
use, instructions for
connection should be posted,
preferably close to the supply
inlet connector(s) detailing:

n the unit’s earthing
arrangement

n the type of supply/supplies
which may be connected to
the unit

n the unit’s voltage rating
n the number of phases of

the installation within the
unit and the phase
configuration

n the unit’s maximum power
requirement n
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For more than 100 years, the
incandescent lamp has been
used in dwellings as the main
source of light but, as these
lamps are extremely
inefficient, they are now being
phased out.  As world leaders
are committed to reducing the
emission of greenhouse gases
by curtailing energy
consumption, incandescent
lamps will be gradually
replaced by suitable energy-
efficient lamps.

This article looks at the UK's
energy obligations and the
energy efficiency of lamps.

The Kyoto Protocol
The Kyoto Protocol of The
United Nations Framework
Convention on Climate Change
(UNFCCC) was endorsed by
186 countries in September
2008. The treaty is legally
binding which commits
industrialised countries to
reduce their "collective"
greenhouse gas emissions
to 5.4% below 1990 levels
by 2012. 

There is slight flexibility
within the agreement whereby,
for example, a high polluting

country struggling to meet
targets could finance a
carbon-reducing project in
another country to offset their
own carbon production. 

The European Union
The European Union (EU)
currently consists of 27
member states (the four
countries of the UK and
Northern Ireland count as one
member-state). It is estimated
that lighting accounts for 20%
of a member state's energy
usage, therefore, extensive
work has gone in to developing
and introducing directives
which will reduce and control
the energy consumption of
lighting for commercial and
residential/domestic
applications. The EU has
effectively agreed that
inefficient lamps will be phased
out gradually from the EU
market starting in September
2009 and finishing in
September 2012. 

Energy Efficiency Label 
The Energy Labelling
Directive, (EEL) 98/11/EC &
Eco-Label 2002/747/EC,

acknowledges the growing
energy consumption of
household appliances, it
shows the actual energy
consumption of appliances
and sets minimum standards

for household appliances. By
law, the EU Energy Label must
be displayed on all new
household products of the
following types displayed for
sale or hire:

Energy efficiency 
of luminaires
by Mark Coles

More efficient

Less efficient

AA
B

C
D

E
F

G

A
B

C
D

E
F

G

Energy efficiency label

Energy classification - typical lamp types
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The On-Site Guide is intended to enable the
competent electrician to deal with small
installations (up to 100 A, 3-phase). It
provides essential information in a
convenient, easy-to-use form, avoiding the
need for detailed calculations.

Contents: Introduction. The service position.
Protection. Earthing and bonding. Isolation
and switching. Labelling. Final circuits.
Locations containing a bath or shower.
Inspection and testing. Guidance on initial
testing of installations. Operation of RCDs.

ON-SITE GUIDE 
BS 7671:2008

Updated to align with the 17th Edition of the
IEE Wiring Regulations, it also includes a new
chapter on requirements for Scotland.

Contents: Legislation. Design, selection and
erection of electrical installations. Mains
position. Circuit specifications. Special
installations, special locations and kitchens.
Inspection and testing. Safe working.
Maintenance. Three-phase supplies. Other
Building Regulations. Identification of
conductors. Scottish building standards.
Appendices. Index.

The Wiring Regulations are the national
standard to which all domestic
and industrial wiring must conform.
Substantial changes have been
incorporated in BS 7671:2008  to align with
European documents. Essential for all
electricians, electrical contractors and their
managers, installation designers, and
students in further education and
professional training.

Contents: Scope, Object and Fundamental
Principles. Definitions. Assessment of
General Characteristics. Protection for Safety.
Selection and Erection of Equipment.
Special Installations or Locations. Inspection
and Testing.

REQUIREMENTS
FOR ELECTRICAL
INSTALLATIONS
BS 7671:2008 
(IEE Wiring Regulations,
17th Edition)

• Paperback 389pp  
• 2008    
• ISBN 978-0-86341-844-0    
• Order book PWR1700B   

£65

ELECTRICIAN’S
GUIDE TO THE
BUILDING
REGULATIONS
Part P, 2nd Edition

• Paperback 180pp   
• 2008    
• ISBN 978-0-86341-854-9   
• Order book PWGO170B   

£20

• Paperback 234pp    
• 2008    
• ISBN 978-0-86341-862-4  
• Order book PWGP170B   

£20

The Institution prepares regulations for the safety of electrical installations for buildings, the IEE Wiring Regulations (BS 7671),
which has now become the standard for the UK and many other countries. It has also prepared the Code of Practice for
Installation of Electrical and Electronic Equipment In Ships (BS 8450) and recommends, internationally, the requirements for
Mobile and Fixed Offshore Installations. The Institution provides guidance on the application of BS 7671 through publications
focused on the various activities from design of the installation through to final test and certification with further guidance for
maintenance. This includes a series of eight Guidance Notes, two Codes of Practice and model forms for use in wiring
installations. 

• Paperback 186pp    
• 2008    
• ISBN 978-0-86341-550-0 
• Order book PWR05030   

£20

This book provides step-by-step guidance
on the design of electrical installations, from
domestic installation final circuit design to
fault level calculations for LV/large LV
systems.

Apprentices and trainees will find it very
helpful in carrying out the calculations
necessary for a basic installation. It has also
been prepared to provide a design
sequence, calculations and data for a
complete design to be carried out. It is
intended to include all necessary cable and
equipment data to carry out the calculations.
Consultants will be able to check the
calculations of their design packages.

It includes calculations and necessary
reference data not found in the design
packages, such as cable conductor and
sheath temperatures and allowances for
harmonics.

Contents: Design sequence. Simple
installations and final circuits. Maximum
demand and diversity. Selection of cables
for current-carrying capacity. Voltage drop.
Fault current. Shock protection. Protective
conductors. Calculations associated with
testing. Impedance of copper and
aluminium conductors. Harmonics.
Protection against voltage disturbances.
Busbar trunking. Appendices. Index.

ELECTRICAL
INSTALLATION
DESIGN GUIDE
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Electricians and
Designers
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GUIDE TO
EMERGENCY
LIGHTING
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The Electrician’s Guide to Emergency
Lighting is one of a number of publications
prepared by the IET to provide guidance on
electrical installations in buildings. This
publication is concerned with emergency
lighting and in particular emergency escape
lighting and must be read in conjunction
with the legislation: Approved Document B
and the British Standards, in particular BS
5266. 

• Paperback c100pp
• 2009
• ISBN 978-0-86341-551-7
• Order book PWR05020          

£20

NOW
AVAILABLE 
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This Guidance Note enlarges upon and
simplifies relevant requirements of BS
7671:2008. It includes detailed coverage of
external influences and factors affecting the
installation of cables and equipment. It
discusses various types of protective devices
in easy-to-read text and includes illustrations
in full colour.

• Paperback 237pp
• 2008
• ISBN 978-0-86341-855-6
• Order book PWG1170B
£30

This Guidance Note enlarges upon and
simplifies relevant requirements of
BS 7671:2008. It includes detailed coverage
of mechanical maintenance, emergency
switching, functional switching in easy-to-
read text. It also includes illustrations in full
colour.

GUIDANCE NOTE 2:
Isolation & Switching,

5th Edition

• Paperback 74pp
• 2009
• ISBN 978-0-86341-856-3
• Order book PWG2170B
£25

Suitable for the City & Guilds 2391
Certificate in Inspection, Testing and
Certification, this Guidance Note is
concerned principally with Inspection and
Testing. It has been updated to align with
the IEE Wiring Regulations 17th Edition (BS
7671:2008). It includes detailed coverage
of initial verification, periodic inspection and
test instruments.

GUIDANCE NOTE 3:
Inspection & Testing,

5th Edition

• Paperback 120pp
• 2008
• ISBN 978-0-86341-857-0
• Order book PWG3170B
£25

• Paperback 344pp
• 2009
• ISBN: 978-0-86341-932-4
• Order book PBNS0330
£25

• Paperback 432pp
• 2009
• ISBN: 978-0-86341-933-1
• Order book PBNS0340
£25

GUIDANCE NOTE 1:
Selection & Erection of

Equipment, 5th Edition

This Guidance Note enlarges upon and
simplifies relevant requirements of BS
7671:2008. It includes detailed coverage of
thermal effects, locations with increased risk,
cable selection and safety service in easy-to-
read text. It also includes full-colour
illustrations.

• Paperback 98pp
• 2009
• ISBN 978-0-86341-858-7
• Order book PWG4170B
£25

GUIDANCE NOTE 4:
Protection Against Fire,

5th Edition

This Guidance Note enlarges upon and
simplifies relevant requirements of BS
7671:2008. It includes detailed coverage of
direct and indirect contact in an easy-to-read
text. It also includes full-colour illustrations.

• Paperback 115pp
• 2009
• ISBN 978-0-86341-859-4
• Order book PWG5170B
£25

GUIDANCE NOTE 5:
Protection Against Electric

Shock, 5th Edition

This Guidance Note enlarges upon and
simplifies relevant requirements of BS
7671:2008. It includes guidance on
protection of conductors in parallel against
overcurrent and the effect of harmonic
currents on balanced 3-phase systems.

• Paperback 113pp
• 2009
• ISBN 978-0-86341-860-0
• Order book PWG6170B
£25

GUIDANCE NOTE 6:
Protection Against

Overcurrent, 5th Edition

This Guidance Note enlarges upon and
simplifies relevant requirements of BS
7671:2008. It includes detailed coverage of
new special locations covered in the IEE
Wiring Regulations 17th Edition in easy-to-
read text. It also includes full colour
illustrations.

• Paperback 142pp
• 2009
• ISBN 978-0-86341-861-7
• Order book PWG7170B
£25

GUIDANCE NOTE 7:
Special Locations,

3rd Edition

This Guidance Note is principally concerned
with the electrical installation aspects of
earthing and bonding together with
automatic disconnection, which forms the
principal protective measure against indirect
contact electric shock.

• Paperback 184pp
• 2007
• ISBN 978-0-86341-616-3
• Order book PWRG0241
£25

GUIDANCE NOTE 8:
Earthing & Bonding,

1st Edition

BEST SELLING WIRING REGULATIONS BOOK SERIES

NOW
AVAILABLE

NOW
AVAILABLE

NOW
AVAILABLE

NOW
AVAILABLE

NOW
AVAILABLE

ELECTRICALCRAFT
PRINCIPLES:
Volume 1, 5th Edition

ELECTRICALCRAFT
PRINCIPLES:
Volume 2, 5th Edition



5 REASONS WHY YOU SHOULD ATTEND
� FREE TECHNICAL SEMINARS
Learn more about the key issues from industry experts

� SHOW SPECIALS
Great deals to be had on the day

� SPOT PRIZES
Plenty of exhibitor giveaways throughout the show

� FREE T-SHIRT
A complimentary ‘Professional Electrician’ T-shirt for
every visitor

� FREE BACON ROLL
Something to eat at the canteen on us

I would like to visit ELEX. Please send me a free
fast-track entry ticket and vouchers for a free
T-shirt and bacon roll for the following show:

Ricoh Arena, Coventry �
Sandown Park, Surrey �
(Please complete in block capitals)

Surname . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Initial . . . . . . . . . . . .

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Address. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Postcode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mobile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Email . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type of business . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Please tick here if you are happy for us to e-mail/text you details regarding Elex. �
Suppliers of trade products may also wish to contact you – tick here to be excluded. �

To register
online, visit:

www.elexshow.info

REGISTER FOR FREE!

Please return completed coupon by freepost to:
Hamerville Exhibition Registration, FREEPOST

WDB501, Watford WD24 4BR

Tel: 01923 237799
Fax: 01923 246901

Visitor pack will be mailed approximately
two weeks before the exhibition.

The biggest electrical show for years, ELEX 2009 gives
you the chance to keep abreast of all the new products,
techniques, rules and regulations – all under one roof.

Talk to the top names in the industry including:

ELEX2009
Professional Electrician

The Electricians’ Exhibition

Sponsored by

�

Ricoh Arena, Coventry
Thursday 17th September 09

Friday 18th September 09
10.00am - 4.00pm

Sandown Park, Surrey
Tuesday 1st December 09

Wednesday 2nd December 09
10.00am - 4.00pm

NEXT SHOWS ARE

KEEP UP-TO-DATE WITH ALL THE LATEST
NEW PRODUCTS & REGULATIONS
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n refrigerators, freezers and
fridge-freezer combinations 

n washing machines 
n electric tumble dryers 
n combined washer-dryers 
n dishwashers 
n lamps 
n electric ovens 
n air conditioning equipment 

The Labelling Directive does
not apply to:

n lamps with a light output in
excess of 6500 lm 

n lamps rated at less than 4 W 
n reflector lamps - note that

only non-directional lamps
are currently considered as
light is emitted equally in all
directions, whereas
directional/reflector lamps
direct light to where it is
needed, therefore, directional
lamps are considered to be
more efficient

n lamps operated from
batteries 

n lamps not primarily for
illumination 

Incandescent lamps offer a
low efficacy as the majority of
energy consumed is converted
into heat. A typical range
would be 8-14 lumens per
watt (lm/W). Luminous efficacy
is a figure of merit for light
sources and is the ratio of
luminous flux (in lumens) to
power (usually measured in
Watts). As most commonly

used, it is the ratio of luminous
flux emitted from a light source
to the electrical power
consumed by the source and,
therefore, describes how well
the source provides visible
light from a given amount of
electrical power. This is also
referred to as luminous
efficacy of a source.

Table 1 shows general
luminous efficacies and
efficiencies of common lamp
types.

The timetable
From September 2009, lamps
equivalent in light output to
100 W incandescent lamps
and above will have to be
graded as C class, therefore,
100 W incandescent lamps,
which are class E, will not
meet this requirement.
Running concurrently, lower
wattage incandescent lamps
of F and G classes will be
phased out so that only 
E-class incandescent lamps
will remain. By the end of
2012, the efficiency level will
be made progressively better,
moving to class C, effectively
completely phasing-out clear
incandescent lamps. 

Halogen clear lamps
(xenon-filled) which reach
class C will remain on the
market until 2016. Unless
new technologies emerge, all
remaining clear lamps will be
extra-low voltage halogen,

supplied by transformer, from
2016, reaching class B.

Under certain conditions,
special purpose incandescent
lamps, for example, those
used in household appliances
such as ovens or fridges,
traffic lights, infrared lamps,
tanning lamps and lamps
used within the entertainment
industry, are exempted from
the current requirements of
the directive.

Table 2, shows the timetable
of phasing out incandescent
lamps. Note that an energy
efficient lamp is often only
part of a luminaire - where a
luminaire may comprise of a
lamp, control gear,
shade/reflector/diffuser, etc.

There is a strategy to deal with
ballasts of luminaires, known
as Tertiary Implementing
Measures. Table 3, overleaf,
shows the timetable of
requirements for
lamps/ballasts/luminaires in
relation to the specific type of
discharge lamp used.
There are more rigorous
requirements for a Stage 3 to
be implemented from 2017.

Building Regulations
Building Regulations set the
minimum standards to which
new or refurbished
installations are to comply
and, in terms of the
requirements for lighting, the
following information applies:

Type Overall
luminous
efficacy
(lm/W)

Overall
luminous
efficiency

Incandescent 5 W tungsten incandescent 
40 W tungsten incandescent
100 W tungsten incandescent
200 W tungsten incandescent
100 W tungsten glass halogen
200 W tungsten glass halogen
500 W tungsten glass halogen
Tungsten quartz halogen
Photographic and projection lamps

5
12.6
13.8
15.2
16.7
17.6
19.8
24
35

0.7%
1.9%
2.0%
2.2%
2.4%
2.6%
2.9%
3.5%
5.1%

Light-emitting diode White LED 10 - 150 1.5 - 2.2%

Arc lamp Xenon arc lamp
Mercury-xenon arc lamp

30 - 50
50 - 55

4.4 - 7.3%
7.3 - 8.0%

Fluorescent 9–26 W compact fluorescent
T12 tube with magnetic ballast
T5 tube
T8 tube with electronic ballast

46 - 72
60
70 - 100
80 - 100

8 - 11%
9%
10 - 15%
12 - 15%

Gas discharge Metal halide lamp
High pressure sodium lamp
Low pressure sodium lamp

65 - 115
85 - 150
100 - 200

9.5 - 17%
12 - 22%
15 - 29%

Clear Lamps

Stage Date Phasing-out Replacements

1 1 September 2009 All clear lamps > 950 lm (≈  80 W GLS) Energy class C

2 1 September 2010 All clear lamps > 725 lm (≈  65 W GLS) Energy class C

3 1 September 2011 All clear lamps > 450 lm (≈  45 W GLS) Energy class C

4 1 September 2012 All clear lamps > 60 lm (≈ 12 W GLS) Energy class C

5 1 September 2013 Increased quality requirements Energy class C

Review 2014 –

6 1 September 2016 All clear lamps > 60 lm Energy class B

Clear Lamps

Stage Date Phasing-out Replacements

1 1 September 2009 All non-clear lamps Energy class A

Table 2 - Timetable showing the phasing out incandescent lamps

Table 1 - General luminous efficacies and efficiencies of common lamp

Image courtesy of LIF
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Building Regulations 
of Scotland
The Building Regulations
(Scotland) 2004 - 
Guidance is available in
Section 6, Energy, of the
Technical Handbooks.

Building Regulations of
Northern Ireland
Building Regulations
(Northern Ireland) 1994
Guidance is available in
Technical Booklet F:
Conservation of Fuel and
Power (Dec 2008, revised
2006)

Building Regulations of
England and Wales
Part L (Conservation of fuel
and power) April 2006
n L1A Conservation of fuel

and power in new dwellings
n L1B Conservation of fuel

and power in existing
dwellings 

n L2A Conservation of fuel
and power in new buildings
other than dwellings 

n L2B Conservation of fuel
and power in existing

buildings other than
dwellings 

Guidance is available to Part
L (Conservation of fuel and
power) in four Approved
Documents. The Building
Regulations of England and
Wales applies to dwellings and
buildings other than dwellings.

As an aside, there are
proposed changes to Part L
and Part F (Means of
Ventilation) of the Building
Regulations. The UK
Government is currently
considering transferring
responsibility for Building
Regulations in Wales to the
Welsh Assembly, in which
case, these proposals will only
apply in England. A
consultation paper was
published on 18 June 2009,
with a closing date of 
17 September 2009. 

The consultation sets out
the proposed changes to Part
L and Part F of the Building
Regulations that are planned
to come into force in 2010,
these include a range of

measures, such as, a strategy
for training and dissemination
designed to further improve
the levels of compliance and
performance in buildings.

In its Building a Greener
Future - Policy Statement
(July 2007), the Government
set out that new homes will be
net zero carbon from 2016. As
steps to achieving this target,
energy efficiency standards for
new homes are to be
improved by 25 % in 2010
and 44 % in 2013 relative to
the then current 2006
standards.

The Government also wants
to introduce improved energy
efficiency standards for new
non-domestic buildings, and
in its 2008 Budget announced
an ambition for all new non-
domestic development to be
net zero carbon from 2019. 

Proposals for a similarly
phased improvement
beginning with 25 % in 2010
and plan to consult on the
further trajectory towards zero
carbon new non-domestic
buildings.

The UK Government is also
committed to addressing the
energy efficiency of existing
buildings and the consultation
therefore proposes appropriate
changes to the requirements
when people elect to carry out
building work to existing
buildings.

When the proposed energy
efficiency standards in Part L
are strengthened in 2010
there is likely to be a tendency
to more airtight buildings. It is
therefore necessary to propose
changes to Part F of the
Building Regulations at the
same time to ensure that
adequate means of ventilation
is provided.

More information at 
can be found at 
www.communities.gov.
uk/publications/planningand
building/partlf2010consultation

Thanks
The Lighting Industry
Federation (LIF) www.lif.co.uk
The Lighting Association
www.lightingassociation.com/

IM fluorescent lamps IM high-pressure lamps

Stage 1 from 2010 Lamp Phasing out of T5/T8 with RA < 80 Obligation to provide technical information on
websites and in documentation

Phasing out of T8 "halophosphate" lamps

Phasing out of CFL-2 pin lamps (magnetic control gear operation)

Obligation to provide technical information on websites and in documentation

Ballasts Ballast EEI = min B2 No special requirements

Dimmable EBs: EEI = min A1

P58 ≤ 1 W

For new lamps: EEI = min A3

The EEI class of ballast must be indicated

Luminaire Luminaire energy limit values = sum of ballast limit values 
(number of ballasts installed)

After Sept 2010: Technical information must be provided on websites and in
documentation for luminaires > 2000 lm

Stage 2 from 2012 Lamp Phasing out of T10 and T12 lamps Phasing out of inefficient HS and HI lamps (E27, E40
and PGZ12 base)

Phasing out of HPM lamps from 2015

Ballast P58 ≤ 0.5 W Introduction of efficiency limit values for HID EBs

The energy efficiency of all HID EBs must be 
indicated e.g. η = 78 %

Luminaire Luminaire energy limit values = sum of ballast limit values 
(number of ballasts installed)

Technical information must be provided on websites
and in documentation for luminaires > 2000 lm

Luminaires must be compatible with stage 3 ballasts, 
except for luminaires ≥ IP4X

There are more rigorous requirements for a Stage 3 to be implemented from 2017.

Table 3 - Timetable of requirements for lamps/ballasts/luminaires in relation to the specific type of discharge lamp used
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CREDIT CRUNCH TAKING EFFECT?
For a limited period of time, NAPIT is
offering you the opportunity to transfer
your electrical membership to NAPIT 
for *FREE and receive 18 months for 
the price of 12!*

This offer is only valid until end of October
2009, so call NAPIT on: 0870 444 1392
or alternatively email: info@napit.org.uk
* Conditions apply 

NAPIT
4th Floor, Mill 3, Pleasley Vale Business Park
Mansfield, Nottinghamshire. NG19 8RL

www.napit.org.uk

FREE Estimating Software & Catalogue DVD
Electrika is supported by the UK’s leading
brands to bring you: 
• 140,000 updated Trade Prices
• 1000’s PDF Catalogues & Technical Docs
• Professional quality Estimating package
• Built-in Ordering & Job Costing
• Add your own Specials 
• Create your own Local Databases
• Regular price updates
Visit www.electrika.com to register for your
Free DVD
Electrika Ltd
T: 0161 945 5124  E: info@electrika.com 

www.electrika.com 

In-Company electrical training
The IET runs in-company electrical
training courses which are carefully
tailored to best suit your company’s
requirements.  Reduce staff time away
from the workplace and eliminate travel
and accommodation costs by having
courses run on your premises. 
Contact us to discuss your 
requirements on 01438 767289 or 
email coursesreg@theiet.org
The IET
T:  01438 767289    
E: coursesreg@theiet.org

www.theiet.org/courses

17TH EDITION TESTING & CERTIFICATION
Seaward has introduced an innovative new
concept in 17th edition fixed electrical
installation testing and certification in the shape
of the new Power Plus 1557.

The new concept works by incorporating an
electronic copy of the inspection and test
certificate in a combined multi-function electrical
tester and data logger.

The lightweight PowerPlus 1557
multifunction tester has been designed for maximum portability and
ease-of-use. Unique onboard electronic certificate software enables test
data to be recorded directly by the tester using a replica of the
inspection and test certificate, which is displayed on the instrument. 

www.seaward.co.uk

M&E – THE BUILDINGS SERVICES EVENT 
M&E – The Building Services
Event returns to London Olympia
from 7 – 8 October 2009. 
Supported by CIBSE, ECA and
HVCA, M&E, the UK’s only
dedicated building services event, will expand on the great success of
last year by offering further innovative features, complimentary
educational content and industry renowned exhibitors.
For more information, please visit
http://www.buildingservicesevent.com/. Companies interested in
exhibiting should contact Mark Rimmer on +44 (0) 207 921 8148,
mark.rimmer@ubm.com or Anne-Marie Dickinson on 
+44 (0) 207 560 4116, anne-marie.dickinson@ubm.com.

www.buildingservicesevent.com

ROVs High Voltage Safety
The strong link between practical ‘hands-
on’ training and work practices creates
relevant, enduring and transferable
outcome.  The Faraday Centre provide
hands-on training to support theoretical
learning.  Courses include high voltage
safety operation on land-based
switchgear equipment, marine/offshore
and Remote Operated Vehicles (ROVs).

The Faraday Centre Ltd
Unit 3 Stephenson Court, Skippers Lane Industrial Estate
Middlesbrough. TS6 6UT
Tel:  +44 (0) 1642 467236

www.faradaycentre.co.uk www.brother.co.uk/labelling 

Handheld Electronic Labelling Systems
Brother’s P-Touch range of durable handheld electronic labelling
systems are perfect for electrical installers who need to mark wiring
and tools clearly and effectively. Brother’s patented TZ tape creates
durable labels that are scuff, fade, water, temperature and chemical

resistant. Designed to withstand tough 
on-site conditions, the electronic label

systems’ compact design makes
them easy to store and transport.

Brother   T:  0844 499 9444

www.theiet.org/gn4

New from the IET
Guidance Note 4: Protection Against
Fire – this book includes detailed
coverage of thermal effects, locations
with increased risk, cable selection and
safety service in easy-to-read text with
full-colour illustrations. 

IET members receive a 20% discount 
on their first copy. 

To view the full details go to
www.theiet.org/gn4
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ENERGY EFFICIENCY 
OF LUMINAIRES
ENERGY EFFICIENCY ENERGY EFFICIENCY 

WIRINGMATTERSWIRINGMATTERS
The Institution of Engineering and Technology

AUTUMN 09 ISSUE 32

Future developments in 
the IEE Wiring Regulations
 
Proposed Section 534 (Surge 
Protection Devices) is examined

Inspection and Testing of 
Electrical Equipment

Implementing the inspection 
and testing programme
 

The provision of information 
within BS 7671 Part II

The requirements for provision of 
information and documentation

Energy effi ciency 
of luminaires 

The UK’s energy obligations 
and energy effi ciency 

www.theiet.org/wiring

WIRING MATTERS
Get your own copy
Wiring Matters is free. 
It is published quarterly and keeps you up to date
with issues in electrical installations.

To make sure you get your copy add or update your contact details via:

www.theiet.org/wm

STOP PRESS
News from HSE

Effective from the 1st
September 2009, the Health
and Safety Executive will be
making guidance materials
from the HSG; HSR; and L
series - many of relevance to
persons working on or close to
electrical installations -
available as freely
downloadable PDF
documents. In all HSE will
make around 230 publications
available, with some 50 or so
of its most popular titles
becoming freely available in
'printer friendly' format from 
1 September. The remaining
180 or so publications will be
converted to this format by 
31 March 2010.

It is the view of the IET that
many of these documents
such as for example HSR 25
(Memorandum of guidance on
the Electricity at Work
Regulations 1989) are
essential reading for all
involved in work with electrical
installations. As such this
move to make such
publications freely available
is welcomed.
Further details may be
obtained from
www.hse.gov.uk/news/2009/
hse-books.htm

17th Edition
Qualifications - 
The clock is ticking
for Qualified
Supervisors and
Responsible
Persons

The Electrotechnical
assessment scheme (EAS)
specification describes:

i)  The minimum requirements
for an enterprise (e.g.
contractor) to be recognized
by a certification body as
competent to undertake
electrical installation work,
(design, construction,
installation and verification) in
England and Wales. It also
includes the minimum
technical competence
requirements for enterprises to
be considered competent to
carry out electrical installation
work in dwellings in
accordance with Part P of 
the Building Regulations
(Appendix 7).
ii)  The competence
requirements for registered
qualified supervisors and
responsible persons of the
competent enterprises
(Appendix 5)

iii)  Particular requirements for
compliance with the Scottish
building standards (Appendix 8)
iv)  Interpretation of the
general requirements for
bodies operating product
certification (including process
and service) schemes of 
EN 45011 (Appendix 9)

The Electrotechnical
assessment specification has
been prepared by a
management committee that
includes representatives of the
competent person scheme
providers, trade associations,
the department for
Communities and Local
Government, the Electrical
Safety Council and the
Institution of Engineering and
Technology (IET). The IET has
accepted ownership of the
specification and provide
administrative support to the
management committee.

Updated in 2009, the
document requires: 

n Proposed Qualified
Supervisors and Responsible
Persons to hold an
appropriate BS 7671: 2008
qualification awarded by a
body regulated by the
Qualifications and

Curriculum Authority 
or the Scottish Qualifications
Authority within 12 months
of acceptance by the
Certification or Registration
Body.

n Registered Qualified
Supervisors and  Responsible
Persons to hold an
appropriate BS 7671: 2008
qualification awarded by a
body regulated by the
Qualifications and Curriculum
Authority or the Scottish
Qualifications Authority by the
first surveillance visit after 
31 December 2010, but by
no later than 31 December
2011. 

The IET course unit is
currently offering discounts on
courses including those for
the 17th Edition. For further
details, see the IET course
advertisement inside the 
back cover in this issue of
Wiring Matters or contact the
IET courses unit directly. 

Email: coursesreg@theiet.org  
Tel: +44 (0)1438 767289 or
Fax: +44 (0)1438 767291



Switch on to 
IET Training Courses
from the Institution of Engineering & Technology

For information on EAS, the full range of electrical courses 
and to save up to 35%, visit

Alternatively contact us at

T: +44 (0)1438 767289 or E: coursesreg@theiet.org

www.theiet.org/courses-wm

Save up to 35% 
off City & Guilds 
17th Edition 
courses and meet 
the requirements of 
the Electrotechnical 
Assessment 
Specifi cation 
(EAS) for 2010. 
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Enlightened electricians choose NAPIT

Ω

Member benefits include:

NOEXTRACHARGE for
electrical commercial & industrial
works and periodic reports

FREEmembership to electrical
Trade Association and online
forum

WORKQUALITY guarantee on
notified work
FREE legal and technical advice
helplines
SAVE up to £180 when joining
from another scheme provider

To speak to the industry gurus please call: 0800 954 0438

info@napit.org.uk www.napit.org.uk




