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Supply protective device characteristic
Type – add type of  supply protective device. Also add the protective device current 
rating.

Particulars referred to in the certificate
Method of  fault protection
Either tick EEBADOS (Earthed Equipotential Bonding and Automatic 
Disconnection of  Supply) or, if  this method is not used, enter ‘see attached’ in 
space provided and include the necessary details with the certificate.

Means of  earthing
Tick appropriate box – see Chapter E.

Maximum demand
The maximum demand is the designer’s estimation of  the maximum load demand 
of  the installation expressed in kVA or amps per phase and takes into account 
diversity. Further guidance on this subject can be found in Chapter C of  this 
book.

F 4.3.2 Single signatory electrical installation certificate (BS 7671: 
2008)

Electrical Installation Certificate
BS 7671: 2008 - Single Signatory

(For use in certification of AC installations only)

DETAILS OF CLIENT INSTALLATION ADDRESS:

DESCRIPTION AND EXTENT OF INSTALLATION COVERED BY THIS CERTIFICATE New Installation ........ ��

Addition ..................... ��

Alteration ................... ��

SHEET 1 OF ____09/07

SIBS 7671: 2008
Requirements for 
Electrical Installations
(17th Edition IEE Wiring Regulations)
© Copyright The Electrical Contractors’ Association, 

This certificate is not valid if the number has been defaced or altered.

FOR DESIGN, CONSTRUCTION, INSPECTION & TESTING

I/We, being the person responsible for the Design, Construction, Inspection & Testing of the electrical
installation (as indicated by my signature below), particulars of which are described above, having
exercised reasonable skill and care when carrying out the Design, Construction, Inspection & Testing,
hereby CERTIFY that the said work for which I/we have been responsible is to the best of my knowledge
and belief in accordance with BS 7671: 2008 except for the departures, if any, detailed as follows:

Departures and comments on existing installation:- ....................................................................................

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

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

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

SUPPLY CHARACTERISTICS AND EARTHING ARRANGEMENTS

PARTICULARS OF INSTALLATION REFERRED TO IN THIS CERTIFICATE

Name .................................................................................................................

for .....................................................................................................................

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

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

Position ................................................................

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

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

I/We recommend that the installation be further inspected and tested
after an interval of not more than ............................. years.

Voltage .................V

Frequency ..........Hz

Method of fault protection:
Earthed equipotential
bonding and automatic ����
disconnection of supply

Maximum Demand

..........................................
Amps Per Phase

Main Switch

Location ...........................................................................

Rating ................................................ Amps (Per Phase)

Type ................................................... RCD 1��n .........mA

RCD Time Delay ..........................................................ms

Main Protective Conductors

Earthing �� Copper Connections ��
�� Steel CSA ..........mm2 Verified
�� Aluminium

Bonding �� Copper Connections ��
�� Steel CSA ..........mm2 Verified
�� Aluminium

Prospective Fault

Current ................................kA

Earth Fault Loop

Impedance Ze ................Ohms

Number and Type of
Live Conductors
�� ...........2 No. 1-Phase
�� ...........3 No. 3-Phase
�� ...........4 No. 3-Phase

Earthing Arrangements
�� TN-S
�� TN-C-S
�� TT
Other ...........................

Supply Earth  �� or Details of Earth
Electrode

Type ..................................................................

Location ............................................................

Resistance ...............................................Ohms

Supply Protection
Type .................................

Current
Rating ..........................A

CIRCUIT

REF      DESCRIPTION

OVERCURRENT
DEVICE SHORT-
CIRCUIT
CAPACITY........kA

DISC
TIME

CONDUCTORS CONTINUITY INSULATION
RESISTANCE

EARTH
FAULT

RCD

REMARKS

P
O
L
A
R
I
T
Y

RING

TESTER DETAILS

NAME: ................................................................

COMPANY: .........................................................

SIGNED: ..............................................................

DATE: .................................................................

TEST INSTRUMENTS USED

INSTRUMENT TYPE SERIAL No. ACCURACY VERIFIED

COMMENTS ON INSTALLATION:

* Denotes optional information only

INSTALLED CIRCUIT DETAILS TEST RESULTS

TYPE
RATING
AMPS

LIVE
mm 2

CPC
mm2

Ph - Ph
��

N - N
��

L - L
M��

L - E
M��

CPC - CPC
��

INSTALLED
REF

METHOD
R1 + R2

��

OTHER
FUNCTION

TESTS

LOOP
IMPEDANCE

Zs
��

TRIP
TIME

AT 1��n
ms

SIZE

A B C D E* F G H J K L M N P R S T V

SUB-MAIN (WHERE APPLICABLE)

TYPE .........................SIZE.................mm2 PROTECTION ...........Amps

SHEET 2 OF ____09/07

DISTRIBUTION BOARD

REF: ........................... LOCATION ......................................................................................................................

Zdb ........................... Ohms PROSPECTIVE FAULT CURRENT .............................................................. kA

(For A4 versions, see Appendix 17.)

Certificate overview
Where design, construction and inspection and testing are the responsibility of  
one person or organization, this single signatory certificate can be used and fully 
complies with BS 7671: 2008. It also combines a test sheet and can be used for an 
installation of  up to 18 circuits of  any current rating.

Details of client
Insert client’s name and title.
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Installation address
Insert address of  installation.

Description and extent of installation
Briefly describe the installation and describe the extent and limitation of  the 
certificated work.

Tick, as appropriate, the box for either new installation, addition to an existing 
installation or alteration to an existing installation.

Design, construction, inspection and testing
This section should be completed and signed by the individual responsible for 
the work of  design, construction, inspection and testing of  the installation. The 
relevant BS 7671 amendment date should be added.

Next inspection
Add the appropriate recommended date of  next inspection – see Section F 4.3.6.

Supply characteristics and earthing arrangements
Voltage
Add supply voltage to earth (Uo) and supply frequency in Hz. The prospective fault 
current must be recorded, and is the larger of  the short-circuit current and earth 
fault current established by enquiry or measurement. The external earth fault loop 
impedance Ze shall be recorded and may be measured or determined by enquiry.

Number and type of  live conductors
Tick appropriate box(es).

Supply protection
Type – add type of  supply protective device. Also add the protective device current 
rating.

Earthing arrangement
Tick appropriate box noting the (external) supply characteristic.

Supply earth and earth electrode
Where there is an electricity company earth, tick the box. If  there is a private earth 
electrode system, provide details here.
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Particulars of installation referred to in this certificate
Method of  fault protection
The certificate can only be used for normal ADOS (Automatic Disconnection of  
Supply) and this method has been pre-ticked to indicate this.

Maximum demand
The maximum demand is the designer’s estimation of  the maximum load demand 
of  the installation expressed in kVA or amps per phase and takes into account 
diversity. Further guidance on this subject can be found in Chapter C.

Main switch or circuit breaker
Complete all entries.

Main protective conductors
Complete as necessary.

Submain
Add details of  submain where applicable.

Distribution board
Add details – Zs and prospective fault current are measured (or calculated) at the 
distribution board. Note: do not add external readings.

Installed circuit details
A	 Add circuit reference.
B	 Describe circuit briefly, i.e. ring, socket outlets.

Top of columns C & D
Add short circuit breaking capacity of  overcurrent device as follows:

BS Type Typical breaking capacity (kA)

BS 88 HRC cartridge fuse 80

BS 3036 Rewireable 2

BS 1361 Household cartridge fuse 16.5

BS EN 60898 Circuit breaker 3, 6, 9, or 16

C	 Add type of  protection device. For fuse add BS number, for circuit breaker add 
sensitivity type B, C or D.

D	 Add current rating of  protective device.
E	 Optional column. 

Add installed reference method from Appendix 4 of  BS 7671.
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F	 Add line and neutral conductor size where they are the same. If  reduced 
neutral add to remarks column.

G	 Add cpc size. Optionally, for armoured cables, add cross-sectional area of  
armour in mm2. If  not SWA add material type.

H	 Continuity. Add maximum value obtained from method used to check 
continuity of  cpc at all points on circuit and delete R1 + R2 or R2 as appropriate, 
depending upon method used.

Optionally, this column may be ticked.

Where the circuit is a ring the (R1 + R2) value must be inserted into column H and 
will be the (R1 + R2) on the ring with the phase and cpc cross-connected at the 
board. See Section F 3.4.

J, K & L ring continuity only
J	 Add open phase/phase resistance.
K	 Add open neutral/neutral resistance.
L	 Add open cpc/cpc resistance.

Insulation resistance
M	 Test between phase conductors and phase to neutral and record the 

minimum.
N	 Test phase to earth and neutral to earth either together or separately and 

record the minimum.
P	 Polarity. Tick when polarity at all points has been checked.
R	 Earth fault loop impedance. Either add Ze at incomer (distribution board) to the (R1 

+ R2) value or measure at remote part of  circuit. Record the maximum value 
measured.

Functional tests
S	 Check RCD trip time at normal rate current setting only.
T	 Tick this column after functional checks are made including: assemblies, 

switchgear/control gear, drives, controls and interlocks to show they are 
properly mounted, adjusted and installed in accordance with BS 7671: 2008.

Other comments
Add relevant comments.

Test instruments used
Add details of  all instruments used whilst testing.
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F 4.3.3 Minor electrical installation works certificate (BS 7671: 2008)

MINOR ELECTRICAL INSTALLATION
WORKS CERTIFICATE
(BS 7671: 2008)

© Copyright The Electrical Contractors’ Association
This certificate is not valid if the number has been defaced or altered.

1. Description of the minor works

2. Location/Address

3. Date minor works completed

4. Details of departures, if any, from BS 7671: 2008

1. System earthing arrangements (where known) TN-C-S  �  TN-S  �   TT  �

2. Method of fault protection EEBADS  �      OTHER ........................................................................

3. Protective device for the modified circuit Type ...................................................... Rating ........................................A

Comments on existing installation, including adequacy of earthing and bonding arrangements: (see Regulation 131.8)

Earth continuity satisfactory   �
Insulation resistance:

Phase/neutral ................................................... M (Where practical)

Phase/earth ...................................................... M

Neutral/earth ................................................... M

Earth fault loop impedance ...........................................................

Polarity satisfactory   �
RCD operation (if applicable).    Rated residual operating current ....................... mA and operating time of ....................... ms

Manufacturer Type Serial Number Date Accuracy Verified

I/We CERTIFY that the said works do not impair the safety of the existing installation, that the said works have been designed,
constructed, inspected and tested in accordance with BS 7671: 2008 (IEE Wiring Regulations), and that the said works, to the best of
my/our knowledge and belief, at the time of my/our inspection, compiled with BS 7671: 2008 except as detailed in part 1.

Name: .................................................................................................... Signature: ............................................................................................

For and on behalf of: ........................................................................... Position: ...............................................................................................

Address: ................................................................................................

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

................................................................................................................ Date: ....................................................................................................

PART 1: DESCRIPTION OF MINOR WORKS

To be used only for the completion
and inspection certification of
electrical installation work which
does not include a new circuit.

PART 2: INSTALLATION DETAILS

PART 3: ESSENTIAL TESTS

INSTRUMENTS USED

PART 4: DECLARATION

09/07

MW

(411)

(For A4 version, see Appendix 17.)

This certificate is fully compliant with BS 7671: 2008 when used for the certification 
of  electrical work which does not include a new circuit (e.g. circuit extensions). It 
should not be used for a consumer unit change.

Description of minor works
Complete as necessary.

Installation details
1	  System earthing arrangements – tick appropriate box.
2	  Tick boxes or describe other methods as appropriate.
3	  Add BS and type of  protective device and list its rating.

Add any relevant comments.

Essential tests
Complete these minimum essential tests including the installation phase to neutral 
test only where practical.

Instruments used
List all instruments used while testing.

Declaration
Sign as necessary.
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F 4.3.4 Schedule of test results

SCHEDULE OF TEST RESULTS
© Copyright The Electrical Contractors’ Association
The Electrical Contractors’ Association of Scotland

PROJECT:

JOB No:

CIRCUIT

REF      DESCRIPTION

OVERCURRENT
DEVICE SHORT-
CIRCUIT
CAPACITY........kA

DISC
TIME

CONDUCTORS:

TYPE:.........................

CONTINUITY INSULATION
RESISTANCE

EARTH
FAULT

RCD

REMARKS

P
O
L
A
R
I
T
Y

RING

SUB-MAIN

TYPE: ..........................

SIZE: ................... mm2

PROTECTION: .............

TESTER DETAILS

NAME: ........................................................

COMPANY: .................................................

SIGNED: ......................................................

DATE: .........................................................

TEST INSTRUMENTS USED

INSTRUMENT TYPE SERIAL No. ACCURACY VERIFIED

COMMENTS ON INSTALLATION:

* Denotes optional information only

DISTRIBUTION BOARD

REF: ................. LOCATION: .....................................................................................

Zdb: ................. OHMS: ....................................

PFC: ................. kA (Prospective Fault Current)

INSTALLED CIRCUIT DETAILS TEST RESULTS

TYPE
RATING
AMPS

LIVE
mm2

CPC
mm2

Ph - Ph
Ω

N - N
Ω

L - L
MΩ

L - E
MΩ

CPC - CPC
Ω

INSTALLED
REF

METHOD

No OF
POINTS
SERVED

R1 + R2
Ω

OTHER
FUNCTION

TESTS

LOOP
IMPEDANCE

Zs
Ω

TRIP
TIME

AT 1∆n
ms

SIZE

A B W* C D E* F G H J K L M N P R S T V

SHEET 3 OF 3

T

09/07

(For A4 version, see Appendix 17.)

Project
Add details.

Job no.
Optional, for your company use.

Submain
Add details where applicable.

Distribution board
Add details – Zs and prospective fault current are measured (or calculated) at the 
distribution board.

Installed circuit details
A	 Add circuit reference.
B	 Describe circuit briefly, i.e. ring, socket outlets.

Top of columns C & D
Add short circuit breaking capacity of  overcurrent device as follows:

BS Type Typical breaking capacity (kA)

BS 88 HRC cartridge fuse 80

BS 3036 Rewireable   2

BS 1361 Houshold cartridge fuse 16.5

BS EN 60898 Circuit breaker 3, 6, 9, or 16

C	 Add type of  protection device. For fuse add BS Number, for circuit breaker 
add sensitivity type B, C or D.

D	 Add current rating of  protective device.
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E	 Optional column 
Add installed reference method from Appendix 4 of  BS 7671.

F	 Add line and neutral conductor size where they are the same. If  reduced 
neutral add to remarks column.

G	 Add cpc size. Optionally, for armoured cables, add cross-sectional area of  
armour in mm2. If  not SWA add material type.

H	 Continuity. Add maximum value obtained from method used to check 
continuity of  cpc at all points on circuit and delete (R1 + R2) or R2, as appropriate, 
depending upon method used.

Optionally, this column may be ticked.

Where the circuit is a ring the (R1 + R2) value must be inserted into column H and 
will be the (R1 + R2) on the ring with the phase and cpc cross-connected at the 
board. See Section F 3.4.

Ring continuity only
J	 Add open phase/phase resistance.
K	 Add open neutral/neutral resistance.
L	 Add open cpc/cpc resistance.

Insulation resistance
M	 Test between phase conductors and phase to neutral and record the 

minimum.
N	 Test phase to earth and neutral to earth either together or separately and 

record the minimum.
P	 Polarity. Tick when polarity at all points has been checked.
R	 Earth fault loop impedance. Either add Ze at incomer (distribution board) to the (R1 

+ R2) value or measure at remote part of  circuit. Record the maximum value 
measured.

Functional tests
S	 Check RCD trip time at normal rate current setting only.
T	 Tick this column after functional checks are made including: assemblies, 

switchgear/control gear, drives, controls and interlocks to show they are 
properly mounted, adjusted and installed in accordance with BS 7671: 2008.

V	 Add any relevant remarks to each circuit.

Other comments
Add relevant comments to section.

Test instruments used
Add details of  all instruments used whilst testing.
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F 4.3.5 Schedule of inspections

Page ___ of ___  09/07 © Copyright The Electrical Contractors’ Association

SCHEDULE OF
INSPECTIONS
(BS 7671: 2008)

PROJECT:

JOB No: INSPECTED BY: DATE:

Notes:
� to indicate an inspection has been carried out and the result is satisfactory
� to indicate an inspection has been carried out and the result is unsatisfactory
N/A to indicate an inspection is not applicable
LIM to indicate that, exceptionally, a limitation agreed with the person ordering the work prevented the inspection being carried out

Methods of protection against electric shock

Both basic and fault protection:

(i) SELV

(ii) PELV

(iii) Double insulation

(iv) Reinforced insulation

Basic protection

(i) Insulation of live parts

(ii) Barriers or enclosures

(iii) Obstacles

(iv) Placing out of reach

Fault protection:

(i) Automatic disconnection of supply:

Presence of earthing conductor

Presence of circuit protective conductors

Presence of protective bonding conductors

Presence of supplementary bonding conductors

Presence of earthing arrangements for 
combined protective and functional purposes

Presence of adequate arrangements for 
alternative source(s), where applicable

FELV

Choice and setting of protective and monitoring
devices (for fault and/or overcurrent protection)

(ii) Non-conducting location:

Absence of protective conductors

(iii) Earth-free equipotential bonding:

Presence of earth-free equipotential bonding

(iv) Electrical Separation:

Provided for one item of current-using 
equipment

Provided for more than one item of current-
using equipment

Additional protection:

Presence of residual current devices(s)

Presence of supplementary bonding conductors

Prevention of mutual detrimental influence
(a) Proximity of non-electrical services and other 

influences

(b) Segregation of Band I and Band II circuits or use of 
Band II insulation

(c) Segregation of safety circuits

Identification

(a) Presence of diagrams, instructions, circuit charts 
and similar information

(b) Presence of danger notices and other warning notices

(c) Labelling of protective devices, switches and terminals

(d) Identification of conductors

Cables and conductors

Selection of conductors for current-carrying 
capacity and voltage drop

Erection methods

Routing of cables in prescribed zones

Cables incorporating earthed armour or sheath, 
or run within an earthed wiring system, or 
otherwise adequately protected against nails, 
screws and the like

Additional protection provided by 30 mA RCD for 
cables in concealed walls (where required in 
premises not under the supervision of a skilled or 
instructed person)

Connection of conductors

Presence of fire barriers, suitable seals and 
protection against thermal effects

General

Presence and correct location of appropriate 
devices for isolation and switching

Adequacy of access to switchgear and other equipment

Particular protective measures for special 
installations and locations

Connection of single-pole devices for protection or 
switching in line conductors only

Correct connection of accessories and equipment

Presence of undervoltage protective devices

Selection of equipment and protective measures 
appropriate to external influences

Selection of appropriate functional switching devices

I

(For A4 version, see Appendix 17.)

Simply insert a tick into the appropriate box indicating the inspections made. Add 
a ‘N/A’ to the box where the inspection is not applicable.

You may feel it is appropriate to insert ‘LIM’ (for limitation) into a box where the 
inspection type is limited to certain areas. If  this is the case, you should create your 
own ‘LIM’ legend on the schedule.

The schedule should be used with an associated Electrical Installation Certificate 
or Periodic Inspection Report.

F 4.3.6 Recommended frequencies of next inspection
The frequencies of  ‘next’ inspection are shown in Table F 4.1 and reproduced 
from IEE Guidance Note 3.

Table F 4.1  Recommended initial frequencies of electrical installation inspections.

Type of installation Maximum period between 
inspections and testing as necessary

Reference (see 
notes below)

Domestic Change of occupancy/10 years

All commercial i.e. shops, offices, 
hospitals and labs etc.

Change of occupancy/5 years 1

Industrial 3 years

Places subject to entertainment licence 1 (note 2) 1,2

Public swimming pools, caravan parks 1 year 1,2

1 See also Electricity at Work Regulations 1989.
2 This is normally a requirement of local licensing organizations. 
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Special Locations

	 G 1	 Introduction: Purpose and principles

G 1.1	 Introduction

Part 7 of  BS 7671: 2008 makes specific references to electrical installations in areas 
defined as ‘Special Installations or Locations’. As well as having to comply with 
the general requirements of  BS 7671, some further requirements or restrictions 
apply to installations in these special locations. The term ‘special’ therefore means 
application of  particular requirements in addition to the general rules of  BS 7671 
within Parts 1 to 6.

BS 7671 introduces some six new ‘Part 7’ special locations making a total of  14 in 
all, and the complete list is shown in Figure G 1.1. The provision of  special locations 
sections has increased in IEC over the years, and it may be argued that in some 
cases they are not really ‘special’, but they have been accepted internationally.

Some of  the special locations in BS 7671: 2008 locations are not discussed in this 
book, as most designers and contractors do not get involved with them. Figure G 
1.1 shows the Part 7s discussed in this book and those that are not.

Some requirements have been removed from those provided in the 16th Edition, 
for example, Section 607 ‘High protective conductor currents’ and Section 
611 ‘Installation of  highways power supplies, street furniture and street located 
equipment’; these sections have both been incorporated into the general rules, i.e. 
543.7 and 559.10, respectively, of  the 17th Edition.

G
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G 1.2	 Purpose and principles

In general, such ‘Special Installations or Locations’ listed in BS 7671 involve 
increased risks and/or harsher conditions compared with those catered for by the 
general parts (Parts 1–6). Risk here is risk of  danger as defined in part 2 of  the 
Regulations:

•	Onerous site conditions that may impair the effectiveness of  the electrical or 
environmental protective measures.

•	Increased risk of  contact with earthed metalwork, usually extraneous-
conductive-parts.

•	Water or condensation giving reduced body resistance and better electrical 
contact.

•	Absence of  shoes or clothing (e.g. bathing or swimming) and therefore a greater 
opportunity to make contact with live parts or earthed metalwork, or actual 
contact with Earth itself.

Special Locations 

Included in this book

701
Bathrooms

702
Swimming

 Pools

705
 Agricultural and

Horticultural

708
Caravan Parks

711
Exhibitions, Shows

and Stands

712
PV Cells

717
Mobile or

Transportable
Units

753
Floor and Ceiling

Heating Units

Not included in this book

703
Saunas

704
Construction

Sites

706
Restricted
Movement

709
Marinas

721
Within

Caravans

740
Fairgrounds

 

Figure G 1.1  Part 7 sections showing those discussed in this book.
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The requirements for such locations have been developed by continual assessment 
of  such risks, and the application of  protective and environmental measures 
seen to be necessary to reduce the foreseen risks. Designers and installers must 
assess the environment, use and risks at the locations for which they are designing 
and constructing installations, and make provisions accordingly – a high level of  
competence and relevant experience is required. Designers and installers must 
also comply with the requirements of  legislation and relevant building regulations. 
Installations must be properly verified and commissioned, with initial inspection 
and testing as required by Part 6 of  BS 7671.

All installations must be properly maintained and periodically inspected and tested, 
depending on their age, application and condition. An assessment of  the expected 
maintenance that an installation will receive should be made as part of  the design 
process, and if  necessary the design and materials selected should be amended 
accordingly.

G 1.3	 Particular requirements and numbering

It is the case that Part 7s are intended to supplement or modify the general 
requirements of  Parts 1–6. In line with this is new numbering, which is meant to 
highlight the particular requirements; this uses the Part 7 numbering followed by 
the ‘general rules’ clause. An example from 701 (bathrooms) is as follows:

701.41 Protection for safety: protection against electric shock

701.410.1 General requirements

701.410.3.5 The protective measures of  obstacles and placing out of  reach 
(Section 417) are not permitted.

Regulation 410.3.5 in Part 4 of  the Standard has been modified for this Part 7 
Regulation 701.410.3.5 above.

	 G 2	 Locations containing a bath or shower (701)

G 2.1	 Introduction and risks

Bathroom installation regulations have perhaps always been somewhat contentious 
and have undergone a number of  changes in requirements in the last ten years. The 
requirements have again changed in the 17th Edition of  BS 7671 and indeed have 
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become simpler. This part now harmonizes with the corresponding CENELEC 
part, and introduces some significant changes for the UK.

In a bathroom or shower room the increased risks are from exposed wet skin (with 
a lower contact resistance), the splashing and ingress of  water, and the usual close 
proximity of  earthed metalwork. There may also be further risks due to disability or 
infirmity. Medical locations are not considered in detail, and such medical locations 
as birthing pools need special provisions outside the scope of  this document.

G 2.2	 Zone concept

The concept of  zones was introduced into BS 7671 for the 2001 edition and 
allowed different rules to be applied to different areas. The concept of  zones 
remains in BS 7671: 2008 but Zone 3 has been removed. This is one of  the most 
significant regulation changes in the whole document; without a Zone 3, there are 
no specific rules for Zone 3 and only the general rules apply. Hence, equipment 
can be installed at the boundary of  Zone 2.

The zones provide a means of  controlling the location type and environmental 
rating of  electrical equipment installed in a bathroom. They are only a guide 
and, regardless of  this, the installation must be properly designed to take into 
account all foreseen risks in the design of  a bathroom within a particular building. 
The Regulations actually apply to ‘locations containing a fixed bath or shower’, 
and this can therefore include bedrooms, changing facilities in workshops or 
sports clubs, etc. These will require different design solutions from those for a 
domestic bathroom, and in all cases full consultation with the client’s advisers and 
equipment manufacturers is essential. Unfortunately, not all electrical equipment 
or accessories have IP ratings, but manufacturers will be able to provide guidance 
in the selection and application of  their products.

The zones are specified in regulations and are summarized as follows:

•	Zone 0 is the bath or shower tray.

•	Zone 1 can be considered to be the area where the individual is bathing or 
showering, or the area where shower water is likely to be directly sprayed.

•	Zone 2 is the area beyond Zone 1, extending by a further 600 mm.

The layout of  the zones is illustrated in Figures G 2.1 and G 2.2 for a number of  
bathroom and shower room arrangements. Other layouts such as bedrooms with 
shower cubicles, changing rooms and the like must be considered; the concepts of  
the zones should be extended accordingly.
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Zone 2

Zone 2

Zone1

Zone 0

Window
recess
Zone 2

Window recess
Zone 2

a.  Bath tub

0.6 m

Zone 2

Zone1

Zone 0

Window
recess
Zone 2

Window recess
Zone 2

0.6 m

b.  Bath tub with permanently
     fixed partition

s

(0.6-s) m

Zone 0

Zone 1

Zone 2

Key

Generally the bath
or shower tray

Generally where the individual
will be bathing/showering

Generally outside Zone 1
extending a further 600 mm

s = thickness of partition
y = radial distance from water outlet

Zone 2
Zone 0

Zone 1
0.6 m

c.  Shower basin d. Shower basin with permanently fixed partition

Zone 2
Zone 0

Zone1

s

(0.6-s) 

Zone 1
Zone 2

1.20 m

e.  Shower, without basin

Fixed water outlet x x

f.  Shower, without basin, but with
    permanent fixed partition

Fixed water outlet

Zone 1
Zone 2

1.20 m

y

s
(1.2-y-s) m

Figure G 2.1  Bathroom zone dimensions plans (a–d). (Continued.)
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Figure G 2.1  (Continued.) Bathroom zone dimensions plans (e–f).
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For electrical provisions the general requirements of  BS 7671 apply, but the extra 
provisions in Section 701 must supplement these. Obviously, not all the protective 
measures for installations are applicable in bathrooms; the protective measures 
for obstacles, placing out of  reach, non-conductive locations and earth-free 
equipotential bonding are not permitted, and it is not difficult to see why.
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G 2.3	 Electric shock requirements

The requirements in addition to the general rules are summarized in Table G 2.1.

Perhaps the most significant change in this section in the 17th Edition is the fact 
that there are only regulations for Zones 1 and 2. Outside of  Zone 2 the general 
rules of  the Standard apply, but in reality virtually any equipment can now be 
installed outside Zone 2. The only caveat concerns socket outlets, where Regulation 
701.512.3 prohibits them within 3m of  the outer limit of  Zone 1 (unless they 
are SELV). Some individuals will feel uncomfortable installing socket outlets even 
under these conditions (and despite the fact that they will be RCD protected, see 
below).

All circuits supplying the bathroom are now to be provided with additional 
protection by the use of  an RCD with a rated residual operating current not 
exceeding 30 mA. However, where this is provided, supplementary equipotential 
bonding is not required.

The use of  RCDs on all circuits, including lighting circuits, may cause some 
problems initially (e.g. with possible increased risk of  hazards if  lights go out 
unexpectedly). These can be overcome relatively easily with some planning; e.g. 
the bathroom on a separate lighting circuit or two lighting circuits for the bathroom 
and surrounding rooms.

Protection by electrical separation may be used, but this is a difficult concept to 
achieve in practice and is usually only provided as a shaver socket outlet; however, 
the supply to such an outlet will still require RCD protection.

Table G 2.1  Bathroom electric shock requirements.

Requirement Regulation 

All circuits to have 30 mA RCD 701.411.3.3

Socket outlets to be 3 m from the outer limit of Zone 1 (except SELV) 701.512.3

Where main equipotential bonding is used in the installation, no local supplementary 
bonding is required 

701.415.2

Obstacles and Out Of Reach are not permitted 701.410.3.5

Non-conducting location and earth-free local equipotential bonding are not permitted 701.410.3.6

Electrical separation can only be used for single items 701.413

For SELV and PELV basic protection must be used 701.414.4.5
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Separated extra low voltage (SELV) systems may be installed, but again these are 
difficult to achieve in practice, and need to be maintained and controlled by a 
competent person. Protected extra low voltage (PELV) systems are more common 
but again difficult to achieve in practice and must be properly designed and 
specified, so such systems are rarely utilized.

The requirements of  the 17th Edition of  BS 7671 are not retrospective. This 
edition, however, now allows that supplementary equipotential bonding is not 
required in bathrooms provided that each circuit in the bathroom is provided with 
additional protection by an RCD sensitivity not exceeding 30 mA. This will be the 
preferred solution in new developments, but there are many existing dwellings and 
other locations with bath and shower facilities that already have supplementary 
equipotential bonding, and when bathrooms are modified or refurbished it may be 
more economic to extend or modify this rather than rewire and install RCDs.

G 2.4	 Equipment selection and erection

The equipment requirements of  Section 701 are summarized in Table G 2.2, 
and the requirements fall into two types of  regulation – ingress protection and 
suitability as regards switches and accessories.

Table G 2.2  Bathroom equipment selection and erection requirements.

Requirement Regulation Notes

Equipment in Zone 0 shall be IP X7 701.512.2

Equipment in Zones 1 and 2 shall be IP X4 701.512.2

Equipment exposed to cleaning jets to be at least IP X5 701.512.2 Particular requirements 
exist for IP and water jets; 
see D 16.2

In Zone 0, no switchgear or accessories allowed 701.512.3

In Zone 0, only 12 V current-using equipment complying with a relevant 
Standard is allowed

701.55

In Zone 1, only 12 V SELV switchgear or accessories allowed 701.512.3

In Zone 1, only whirlpool units, electric showers, shower pumps, 
ventilation equipment, towel rails, water heaters, luminaires and 25 V 
SELV or PELV equipment is allowed

701.55

In Zone 2, SELV switches and socket outlets and shaver supply 
socket outlets to BS EN 61558–2-5 are the only allowed switchgear or 
accessories

701.512.3
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The general principle of  this group of  regulations is that unsuitable electrical 
equipment must be inaccessible to persons in the bath or shower (when they are in 
the bath or shower, Zone 1). This is deemed to be outside Zone 2.

This ‘inaccessibility’ principle extends to electrical equipment generally, and only 
switches using insulated linkages or pull cords to operate BS 3676 devices, or 
specially designed controls to BS 3456 (instantaneous water heaters), are permitted 
within the zones. It is accepted, however, that a shaver supply unit with a BS 
EN 61558–2–5 transformer may be installed, as may switches supplied by SELV 
where the nominal voltage does not exceed 12 V rms.

Fixed equipment within the 2.5 m zone must be selected and erected according 
to foreseen risks, and its likely duty. The likelihood is for splashing water to be 
present, and this requires an IP rating dependent on its location in the room. Power 
showers can generate penetrating jets of  water, and may require a minimum of  
IPX5 equipment.

BS 7671 does not actually prohibit the use of  Class I fixed equipment for outside 
of  Zone 2, but luminaires to be fixed within these areas should preferably be either 
totally enclosed, or if  of  Type B22, should be fitted with a BS 5042 (Home Office) 
shield.

In general, those responsible for selection and erection of  equipment will find that 
Class II devices more readily satisfy the requirements of  bathrooms.

With the increased use of  pumped water in bathrooms for spa-baths, power showers, 
etc. there is a need, on occasion, to provide for motive power within the area of  
the bath. In order to protect against direct and indirect contact, supplies for such 
equipment must be by SELV with the nominal voltage not exceeding 12 V rms. 
Where it is necessary to mount the SELV source within the bath enclosure, then it 
may only be accessible by means of  a tool. The reason for this is concerned with 
the now familiar definition of  a skilled person, i.e. it is assumed that persons using 
a tool to access the SELV source under a bath will be sufficiently informed and 
skilled to avoid danger and that the circuit will be dead and isolated before work is 
commenced.

	 G 3	 Swimming pools and other basins (702)

G 3.1	 Introduction and risks

BS 7671: 2008 maintains the next Special Location in Part 7 as ‘Swimming Pools 
and Other Basins’. The ‘other basins’ is important as the section applies to the 
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basins of  fountains and to areas in natural waters including the sea and lakes, 
where they are specifically designated as swimming areas.

Swimming pools and basins pose similar risks to bathrooms, in that people are 
generally unclothed and body contact resistance is low. One major difference to 
keep in mind, however, is that generally there are several people in the pool area 
and usually only one person in the bathroom.

Some fountain basins are likely or even expected, to be occupied, and as such 
they should be treated as swimming pools as far as BS 7671 is concerned. Often a 
risk assessment will need to be carried out to assess whether fountains need to be 
treated as fountains or as swimming pools.

G 3.2	 Zone concept

Again, the swimming pool or fountain basin is first divided into zones in order that 
regulatory requirements can be prescribed for each zone. The zones for swimming 
pools are shown in Figures G 3.1 and G 3.2 (pools above and below ground).

2.5 m 

Zone 0 

Key 

Zone 0 

Zone 0 

Zone 1 

Zone 2

Zone 1 due to diver 

2.0 m 1.5 m 1.5 m 2.0 m 

2.5 m 

Zone 0 

Zone 1 

1.5 m 1.5 m 

2.5 m 

Figure G 3.1  Swimming pool zones.
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Also, for fixed partitions the zone plan in Figure G 3.3 will be useful.

For fountains, there is no Zone 2 as it is unlikely that persons will be unclothed in 
public fountains. The zones for fountains are given in Figure G 3.4.

2.5 m 

1.5 m 2.0 m 

2.5 m 

h 

1.5 m 2.0 m 

h 

Key 

Zone 0 

Zone 0 

Zone 1 

Zone 2

Zone 1 due to diver 

NOTE: The dimensions are measured taking account of walls and fixed partitions

Figure G 3.2  Swimming pool zones – raised pool.
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G 3.3	 Requirements and guidance

The requirements additional to the general rules are summarized in Tables G 3.1 
and G 3.2.

Table G 3.1  Swimming pool and fountain electric shock requirements.

Swimming pool or fountain Requirement Regulation 

Both All extraneous-conductive-parts in Zones 0, 1 and 2 (except for 
fountains) to be supplementary bonded 

702.411.3.3

Both For SELV and PELV basic protection must be used 702.414.4.5

Swimming pools
Only SELV up to 12 V a.c. or 30 V d.c. can be used as a protective 
measure in Zone 0 in swimming pools

702.410.3.4.1

Swimming pools Only SELV up to 25 V a.c. or 60 V d.c. can be used as a protective 
measure in Zone 1 in swimming pools

702.410.3.4.1

Swimming pools Protective measure in Zone 2 in swimming pool  can be SELV, RCD 
automatic disconnection or ‘single item electrical separation’

702.410.3.4.3

Fountains Protective measure in Zones 0 and 1 in fountains can be SELV, 
RCD automatic disconnection or ‘single item’ electrical separation

702.410.3.4.2

Table G 3.2  Swimming pool and fountain equipment selection and erection requirements.

Swimming pool or fountain Requirement Regulation Notes

Both Equipment in Zone 0 shall be IP X8 702.512.2

Both Equipment in Zone 1 shall be IP X4 702.512.2

Both Equipment exposed to cleaning jets to be at 
least IP X5 

702.512.2 Particular 
requirements exist 
for IP and water 
jets, see D 16.2

Both Surface metallic wiring sheaths or conduits, or 
those less than 50 mm deep shall be connected 
to the local supplementary bonding

702.522.21

Both In Zones 0 and 1, no switchgear is permitted 702.53

Both In Zones 0 and 1, no socket outlet is permitted 702.53

Swimming pool In Zones 0 and 1, only equipment designed for a 
swimming pool can be used

702.55.1

Swimming pool In Zones 0 and 1, floor heating unit is allowed 
if it is SELV, RCD protected and covered with 
earthed metal grid

702.55.1

Both Luminaires shall comply with BS EN 
60598–2-18

702.55.2
702.55.3
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To further assist with the tables, the following notes have also been included for 
extra clarification and guidance.

Apart from underfloor heating there is no specific requirement for a metallic grid 
in the floor (this was deleted by amendment of  the 16th Edition). Connections to 
the protective conductors of  exposed-conductive-parts may be made locally to 
the equipment or at a local distribution board or control panel, depending on the 
installation design.

Extraneous-conductive-parts are conductive parts not forming part of  the electrical 
installation and liable to introduce an electric potential, including the electric 
potential of  a local earth. For Section 702 this means a potential from outside 
Zones 0, 1 and 2 into these Zones. Such parts may include the following:

•	metallic pipelines for fresh water, waste water, gas, heating, climate and other;

•	metallic parts of  building construction;

•	metallic parts of  the basin construction;

•	reinforcement of  non-insulating floors;

•	reinforcement of  concrete basins.

Floors made of  individual concrete tiles whose reinforcement is fully encapsulated 
within the tile and not accessible without damaging the tile, need not be included 
in supplementary equipotential bonding.

Concrete tiles without metallic reinforcement, tile coverings as well as topsoil (e.g. 
lawn) need not be included in supplementary equipotential bonding.

The following conductive parts are not regarded as extraneous-conductive-parts 
provided that they cannot introduce a potential to Zones 0, 1 and 2; they need not 
be included in supplementary equipotential bonding:

Swimming pool or fountain Requirement Regulation Notes

Swimming pools Zone 1 pool equipment (pumps etc.) shall be in 
a Class II enclosure, only accessible with a tool 
and have 25 V a.c SELV (60 V d.c.) or electrical 
separation

702.55.4

Swimming pools For swimming pools without a Zone 2, 
luminaires can be installed in Zone 1 and do 
not need to be 12 V SELV, but must be RCD 
protected and at least 2 m above floor

702.55.4

Table G 3.2  (Continued.)
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•	basin ladders;

•	basin barriers;

•	diving structures, ladders;

•	handrails and handholds on the rim of  the basin;

•	grid covers including the mounting frames of  overflow pipes;

•	window frames;

•	door frames;

•	starting blocks;

•	other similar items.

For fountain basins, cables run to supply lighting equipment in Zone 0 are to be 
run outside the basin as much as possible, and take the shortest practicable route in 
Zone 0 to the equipment. Cables must be suitable for total continuous immersion 
and type H07RN8-F is recommended. If  it is possible for people to get into the 
basin, cables should not be installed.

Socket outlets are not permitted in Zones 0 or 1 of  a swimming pool area, and are 
normally only permissible in Zone 2 if  they are supplied either by SELV, the source 
being installed outside the zones, or by the application of  electrical separation; 
again the transformer being outside the zones, or protected by a 30 mA RCD.

Pool cleaning equipment at mains voltage or special equipment should only be 
brought into the pool area when it is empty of  swimmers, and supplied from 
sockets outside the zones.

	 G 4	 Agricultural and horticultural premises (705)
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G 4.1	 Introduction, purpose and principles

BS 7671: 2008 includes this Section 7 for fixed electrical installations inside and 
outside agricultural and horticultural buildings, including locations where animals 
are kept.

It does not apply to residences or other locations such as shops, workshops or 
storage areas in agricultural premises.

These locations are characterized by arduous conditions, and people usually 
working in a wet or damp environment, both indoors and outdoors. An increased 
risk of  damage to the electrical installation and an increased risk of  personal 
danger can come from a number of  factors, including:

•	the use, possibly widespread, of  chemical cleaners and fertilizers;

•	behaviour and nature of  animals (stock and vermin);

•	agricultural machinery;

•	frequent wet and damp conditions;

•	lower body resistance of  livestock.

It should be noted that danger, including the risk from electric shock, particularly 
applies to livestock. In places where livestock is kept, there is a greater risk of  electric 
shock to them due to their lower body resistance and more intimate contact with 
the general mass of  earth. It can often be seen in milking parlours that cows will 
not pass from one place to another where they sense a small potential difference 
between their front and rear legs.

G 4.2	 Requirements and guidance

The requirements of  the section are summarized in Table G 4.1.

As well as Table G 4.1 the following notes and guidance are provided.

As applies generally to special location areas, protection by the use of  obstacles, 
placing out of  reach, non-conducting locations or earth-free equipotential bonding 
is not allowed in agriculture/horticulture due to the extra risks involved in such 
wet and exposed locations, as operators are usually non-technical staff  (ordinary 
persons).

Wiring systems and electrical equipment and accessories must be suitable for 
the location and environment of  their use. Arduous conditions including animal 
housing, cleaning chemicals, wash down with hoses, vermin, physical impact damage 
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etc. are all possible, and the selection and erection of  systems and equipment must 
provide proper protection and safety.

All electrical equipment should have physical protection to withstand wash down 
and the use of  chemical cleaning agents, and will require special considerations 
against corrosion. High impact plastic materials may be better than metals, but 
these cannot be considered to be a Class II installation. Generally, the best physical 
protection will be provided by careful placement of  outlets and controls in areas 
where they are not likely to be subject to damage or impact.

Electrical equipment must be protected against the ingress of  both solid particles 
and water, depending upon its location, and BS 7671 recommends a minimum 
rating of  IP44 under normal conditions; equipment not so rated should be enclosed 

Table G 4.1  Agricultural and horticultural installation requirements.

Requirement Regulation 

Final socket-outlet circuits with socket outlets up to 32 A require a 30 mA RCD 705.411.1

Final socket-outlet circuits with socket outlets above 32 A require a 100 mA RCD 705.411.1

All other circuits require an RCD not exceeding 300 mA 705.411.1

For SELV and PELV basic protection must be used 705.414.4

Where livestock is kept, supplementary bonding shall connect exposed and 
extraneous-conductive-parts; this includes floor reinforcing
Copper conductors to be 4 mm2 minimum, steel bonding to be galvanized and 
minimum of 8 mm diameter or 30 x 3 mm section

705.415.2.1
705.544.2

Where welfare of animals is affected by loss of supply (e.g. food, water, ventilation 
or lighting systems) a standby supply shall be installed and separate final circuits 
shall be used. Alternatively for ventilation systems, monitoring and alarms can be 
used

705.560.6

Ventilation supply circuits shall be designed to achieve discrimination 705.560.6

Electrical heaters for livestock shall be to BS EN 60335–2-71 705.422.6

All equipment to have IP minimum of IP44 705.512.2

Obstacles and Out Of Reach are not permitted 705.410.3.5

Non-conducting location and earth-free local equipotential bonding are not 
permitted 

705.410.3.6
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within an enclosure rated to at least IP44. This may, however, not be practical for 
all items, such as sensors or controls, and other alternatives, such as locating these 
in safer areas (if  possible) may be necessary. IP44 is really a general minimum, and 
an environmental assessment must be made at the design stage and equipment 
selected accordingly. It must be noted that IP ratings are not ‘all inclusive’ and their 
application to various environments must be considered. For example, IPX8 may 
be suitable for total immersion, but it may not be suitable for water jets and areas 
being hosed down (see D 16.2).

In areas with no specific risk, e.g. residential areas, offices, shops and similar locations 
belonging to agricultural and horticultural locations, a normal residential level of  
protection should be adequate, but if  there is any extra risk, e.g. the practice of  
using extension leads into other areas (which should be avoided), further provisions 
may be necessary.

Special consideration must be given to earthing and bonding to ensure its integrity, 
and stranded conductors are recommended, especially in areas where vibration is 
likely to be experienced.

Earthing and protective bonding conductors must also be protected against damage 
and corrosion, and BS 7671 suggests minimum cross-sectional areas of  conductors 
of  various materials (see Chapter E).

The reduced disconnection time of  0.2 s of  the 16th Edition has been deleted 
for the 17th Edition, and there is now no difference between the special locations 
disconnection time requirements and those specified in Chapter 41. Again, the 
use of  RCDs is seen as a positive safety benefit, but the designer must consider 
the possible consequences of  loss of  electrical supply to farm buildings or systems 
that may provide life support for animals or other safety services. Indeed, the 
requirements for agricultural and horticultural installations in the 17th Edition call 
for the consideration of  supply security and possible standby supplies for animal 
life-support or comfort systems.

The general requirements of  Part 4 of  BS 7671 apply, and in all circuits, whatever 
the type of  earthing system, 30 mA RCDs (to the requirements of  Regulation 
415.1.1) are to be provided for all socket-outlet circuits up to and including 32 A 
socket outlets, and a 100 mA RCD (again, to the performance requirements of  
Regulation 415.1.1) must be provided for circuits with socket outlets over 32 A.
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Figure G 4.1  Required earth bonding in milking parlour and similar.

In livestock locations all exposed-conductive-parts and extraneous-conductive-parts 
that are accessible to livestock must be connected together with supplementary 
equipotential bonding. Figure G 4.1 gives an illustration of  the requirement.

Where a metal grid is installed in the floor, or there are extraneous-conductive-parts 
in or on the floor, e.g. structural steel components, or cattle pens with ‘cast in’ items 
embedded in the concrete, or concrete reinforcing, they must be connected to the 
supplementary equipotential bonding. The illustrations in Figure G 4.1 are only for 
general guidance and other suitable bonding arrangements are quite acceptable.

If  a bonded metal grid cannot be laid in the floor of  animal houses during construction 
or refurbishment, it is recommended that a TN-C-S (PME) electricity supply is not 
used. A TN-S supply is preferred. If  a TN-C-S supply is offered or is the only type 
available, it is recommended that a separate local earth electrode be installed.
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Fire has always been a significant risk in agricultural and horticultural buildings, 
with the amount of  flammable materials used and stored in them. A lot of  fires are 
put down to ‘electrical faults’ and, although the use of  RCDs cannot be guaranteed 
to prevent the risk of  electrically ignited fires, correctly selected RCD protection can 
reduce electrical fires caused by earth leakage current ignition. For fire protection 
purposes, an RCD with a rated residual operating current not exceeding 300 mA 
is advised, and a lower operating current may be appropriate depending on the 
installation and loads supplied.

Lastly, if  electric fences are installed, details of  operation and maintenance should 
be provided to the user of  the installation.

	 G 5	 Caravan parks and camping parks (708)

G 5.1	 Introduction, purpose and principles

The 17th Edition has two separate sections concerning caravans, Section 708 
covering caravan parks (and including camping parks) and a new Section 721 
covering caravans and motor caravans. The latter, Section 721, is not included 
within this book as it is concerned with the internal wiring within caravans.

Section 708 does not apply to installations for mobile homes and similar and its 
scope is for ‘caravan parks/camping parks’ as defined in the Standard, as follows:

Caravan park/camping park: Area of  land that contains two or more 
caravan pitches and/or tents.

Whereas a caravan is defined as:

Caravan: A trailer leisure accommodation vehicle, used for touring, designed 
to meet the requirements for the construction and use of  road vehicles.

Caravan parks are laid out with ‘caravan pitches’ in the form of  spaces to 
accommodate the caravans, and the layout will depend on the shape, topography 
and nature of  the site. Most sites are laid out with the caravans in a regular 
arrangement to maximize the space, as parks are commercial enterprises. Others 
have trees, etc. and other features that make the park attractive and these need to 
be accommodated.
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Caravans are for touring, and can travel throughout Europe, and farther, so their 
electrical installation may have to accommodate the different electrical practices 
of  various countries, thus Section 721 requires the provision of  a 30 mA RCD to 
the requirements of  Regulation 415.1.1 to be provided within UK caravans.

G 5.2	 Requirements and guidance

The requirements of  BS 7671 are summarized in Table G 5.1.

The park provides an electricity supply at each pitch, and generally these supplies 
are provided by the use of  a 16 A SP&N ‘industrial’ socket outlet to BS EN 60309–2. 
Some larger supplies may exist for very large caravans, but generally these would 
not be touring types.

As usual with special locations the protective measures of  obstacles, placing out 
of  reach, non-conducting location and earth-free equipotential bonding are not 
allowed as the parks and caravans are used by ordinary persons, and the installations 
cannot be under effective supervision at all times.

The electricity supply to a caravan park must be a TN-S supply to the caravan 
pitches. A TN-C-S supply is not acceptable as the common problems with a broken 
or lost neutral could make the metal frame and skin of  a caravan live with respect 
to the general mass of  earth, and this would be potentially dangerous for anyone 

Table G 5.1  Caravan and camping park requirements.

Requirement Regulation 

TN-C-S arrangements are not permitted 708.411.4

Equipment to be minimum of IP 44 708.512.2

Overhead cables to be minimum of 6 m where vehicles are used and 3.5 m elsewhere 708.521.1.2

Supply point at pitch is to be a maximum of 20 m from caravan inlet 708.530.3

Pitch socket outlets to be provided with at least one outlet, minimum 16 A, IP44, BS 
EN 60529 type and located between 0.5 and 1.5 m high

708.553.1.8
708.553.1.9
708.553.1.10
708.553.1.11

Each pitch socket outlet to be provided with overcurrent protection and 30 mA RCD 708.553.1.12
708.553.1.13

Obstacles and Out Of Reach are not permitted 708.410.3.5

Non-conducting location and earth-free local equipotential bonding are not permitted 708.410.3.6
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touching earth and the caravan at the same time. A TN-C-S system is allowable, 
however, in fixed buildings on the park, offices, shops, clubhouse, stores etc. and 
these can be treated as any other building. 

Two common methods are used for installations with supplies with a TN-C-S PME 
incomer. The first is to break the PME at the distribution board that supplies the 
caravan pitches. The second, more popular, method is to break the PME supply 
at the pitch outlets. In both cases ‘breaking’ is normally carried out by terminating 
the earth cable sheath or similar on an insulated enclosure.

As parks are usually in exposed locations, particular care must be taken in selecting 
wiring systems and equipment, and further mechanical protection may be required 
for some applications. Generally pitch socket outlets should be IP44 if  they are 
enclosed or protected from the elements, and higher IP ratings will be necessary if  
they are exposed. Impact protection must be considered, and it may be necessary 
to protect exposed cables with conduit or steel channel. The 17th Edition advises 
mechanical stress protection to AG3 (high severity) of  Appendix 5 of  BS 7671 but 
this does not give any practical advice as to what would be required.

Cables should be run round the site underground, but this may not be possible in 
all locations due to soil depth. The recommended minimum depth of  cable burial 
is 600 mm, but where this cannot be achieved, mechanical protection must be 
provided if  there is any likelihood of  cable damage. Cables should be run round 
the edge of  pitch locations or along road verges to reduce the possibility of  damage 
caused by digging in pitch areas, or pegs or spikes used for awnings or tents.

Overhead conductors should only be considered where buried cables are not 
practical, and they should be high enough over roadways, or kept away from traffic 
routes to prevent damage from tall vehicles or caravans, as well as aerials, chimneys 
and other projections that may be on caravans. Overhead conductor supporting 
poles should also be located away from vehicle routes to avoid possible impact and 
damage.

Each caravan or tent pitch should be supplied with a conveniently located socket 
outlet to allow the caravan to connect easily and safely with its standard flexible 
connector.

In regularly laid-out parks, each group of  perhaps four pitches would have a power 
supply location centrally located, but with irregularly laid-out parks this will not 
be so. Each socket outlet shall have individual overcurrent protection and a 30 mA 
RCD.
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Figure G 5.1  Caravan pitch outlet, extension lead and inlet.
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The 16th Edition of  BS 7671 allowed up to three socket outlets to be supplied from 
one circuit and RCD, but the 17th Edition now requires each outlet to have its own 
RCD, to prevent interruption to other supplies by a faulty caravan. RCDs are to 
comply with the requirements of  Regulation 415.1.1 and must be multi-pole.

Socket outlets should be fixed between 500 mm and 1500 mm from the ground to 
allow easy access and prevent damage from equipment or the elements. In cases 
where flooding may be expected, this height should be increased. The 16th Edition 
allowed socket outlets to be between 800 mm and 1500 mm from the ground, but 
this change in minimum dimension does not make installations carried out to the 
16th Edition in any way unsafe, and the Regulations are not retrospective. This 
must be remembered during safety inspections. The further provision of  RCDs in 
the 17th Edition has the same effect and does not affect safety.

Figure G 5.1 is adapted from a diagram in BS 7671: 2008 and shows a pitch outlet, 
extension lead and caravan inlet.

	 G 6	 Exhibitions, shows and stands (711)
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G 6.1	 Introduction and risks

Section 711 of  the special locations requirements applies to temporary exhibitions 
and shows, and the stands and exhibition equipment used in them. The section 
should not be applied to permanent exhibitions and shows, or to the permanent 
fixed installations of  exhibition halls or show grounds that accommodate the 
exhibition. Vehicles or caravans that are used as prefabricated exhibition stands 
are included in this section.

The major risks are unsafe electrical work carried out by people who are not 
competent, giving rise to danger of  fire and electric shock, and most exhibition and 
show organizers will require an electrical installation certificate for each stand’s 
electrical installation before they will allow its connection to the local supply. 
Organizers also usually require the inspection and testing and certification of  all 
electrical equipment (e.g. lighting, sound systems etc.) that is to be used. Major events 
are set up by professional engineering staff, and the use of  pre-engineered stage 
components and systems is well established. Many smaller shows, however, may be 
provided for by local electrical contractors, and in very small shows the DIYer may 
be tempted to do his own work, with all the problems that may provide!

The environmental conditions must be properly assessed, and can range from 
agriculture shows in open fields, with attendant livestock, to exhibitions in regularly 
used purpose-built halls. The protective measures of  obstacles or placing out 
of  reach are not permitted, as they cannot be successfully managed, and non-
conductive locations or earth-free local equipotential bonding are not permitted, 
as they are not under the continuous control of  a competent person.

Generally, electrical systems should be as simple and robust as possible, and 
modular installation systems with plug and socket outlet connections have been 
developed to go with prefabricated modular stand constructions.

G 6.2	 Requirements and guidance

The requirements of  711 are summarized in Table G 6.1.

Regulation 711.521 requires the selection of  cables assuming the installation 
contains no fire alarm system in the building accommodating the exhibition or 
show. This requirement is not really practical as (apart from small private buildings 
such as school halls) all buildings open to the public in the UK will be subject to 
prior inspection by the local authority for licensing, and adequate fire alarm and 
emergency escape provisions are required for licensing. Even if  this is not the case 
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(as explained in the selection of  cables section under Section D 5.4.1), the only BS 
EN cables that do not comply with BS EN 60332–1–2 are butyl flexes.

All supply cables are required to be protected against damage by an RCD with a 
rated residual operating current that does not exceed 300 mA, and all final circuits 
on the stand are to be protected by 30 mA RCD. This includes socket outlets rated 
up to and including 32 A. BS 7671, however, excludes emergency lighting circuits, 
but generally emergency lighting will be provided elsewhere in a building or show 
as part of  the overall emergency escape policy and will not be a part of  the stand 
(unless it is a very large stand with internal rooms or partitions), and emergency 
lighting will usually be of  the self-contained type, so this exclusion is not relevant.

Installation methods must take into account the access of  members of  the public 
in relatively large numbers, and the fact that these persons generally will be more 
interested in the exhibition or show than anything else, and so cables must be run 
in safe locations away from damage, trip hazards and wear from users (e.g. foot 

Table G 6.1  Requirements for exhibitions, shows and stands.

Requirement Regulation Notes

A cable supplying a temporary exhibition, show or stand shall be additionally 
protected with a 300 mA RCD and shall discriminate with final circuits 

711.410.3.4 For RCD 
discrimination see 
Section D 7.3

Obstacles and Out Of Reach not permitted
Non-conducting location and earth-free local equipotential bonding not 
permitted

711.410.3.5 and 
711.410.3.6

Structural metal of stand, caravan, wagon or container to be main bonded 711.411.3.1.2

Socket-outlet circuits up to 32 A and lighting circuits to have 30 mA RCD 
(excludes emergency lighting)

711.411.3.3

Where SELV and PELV are used, basic protection shall be provided 711.414.4.5

Cables shall be at least 1.5 mm2 711.52

Butyl flex not to be used where no fire alarm is present 711.52 See text following 
table

Joints in cables shall only be made for connection into circuits 711.526.1 In-line joints should 
not be used

Joint system to be at least IPX4 711.526.1

Separate units require isolators 711.537.2.3

All motors shall have isolators located adjacent to them 711.55.4.1

Adequate quantity of socket outlets shall be provided 711.55.7

A visible switch shall be provided for signs, lamps or exhibit circuits 711.559.4.7

Installation shall be inspected and tested after each assembly 711.6
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or vehicle traffic), and armoured cables or other protection should be used where 
there is expected to be any risk of  damage.

It is desirable that switchgear and control gear is not accessible to the general 
public and should be enclosed in lockable cabinets or similar.

Most exhibition halls and shows have specific licensing and inspection requirements 
or rules for exhibitors, e.g. the Amusement Devices Inspection Procedures Scheme 
(ADIPS). This was introduced by the industry with HSE support, and provides 
for third party safety inspections for entertainment and amusement devices and 
rides. Current approval documentation from such an inspection may need to be 
shown to the organizers, along with electrical installation and electrical equipment 
inspection and testing certification.

	 G 7	 Solar photovoltaic (PV) power supply systems (712)

G 7.1	 Introduction, principles and terminology

BS 7671 includes Section 712, which, to give it its full title, is ‘Solar Photovoltaic 
(PV) Power Supply Systems’. The purpose for inclusion of  this new section in BS 
7671 is only concerned with safety.

In this section of  the book, terms used to describe the subject are PV cells (individual 
cells), PV strings (a circuit arrangement of  PV cells), PV arrays (a general term for 
a collection of  cells, possibly comprising a number of  PV strings) and PV system 
(the cells or arrays, their control and connection); the terms are generally expanded 
upon and illustrated in this section.

A PV system is a collection of  interconnected PV cells that turn sunlight directly 
into electrical energy, and consequently needs to be installed outside (usually at 
roof  level); so any external electrical work has to be suitable for the environment 
and correctly IP rated. PV arrays and equipment must conform with the relevant 
equipment Standards, i.e. BS EN 61215.

PV arrays are just one of  several sources of  sustainable energy (e.g. wind turbines), 
and all have similar connection requirements to run in parallel with the Regional 
Electricity Companies’ mains supply. The Department of  Trade and Industry (DTI) 
has published a guidance document on the installation and connection of  such 
sources (Photovoltaics in Buildings, 2nd Edition printed 2006 {URN 06/1972}), 
and this provides detailed information on installation requirements.
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PV arrays produce electricity at a voltage dependent upon the physical 
characteristics of  the array and its construction, and the series and parallel 
interconnection of  PV cells within an array. These are all set during the 
manufacturing process and the electrical contractor only has to install the system 
to the manufacturer’s details.

As the PV array is a source of  energy, it is effectively live at all times and cannot 
be isolated (like a battery). The array output voltage is dependent on the array 
construction and the load current, and needs to be provided by the manufacturer’s 
designer. When on load, like any source, the terminal voltage can fall to zero at 
high load, but will recover when the load is removed.

Figure G 7.1 shows the no-load current-voltage characteristic of  a typical PV cell, 
and Figure G 7.2 shows a typical loaded power–voltage characteristic.
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Figure G 7.2  Typical PV cell on-load power–voltage characteristic.
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G 7.2	 Requirements

The requirements of  BS 7671 are summarized in Table G 7.1.

G 7.3	 Notes and guidance

It is required to provide an isolator in a suitable location on the d.c. output from 
the array, and it must be noted that the cables from the array to this isolator will 
always be live, and must be of  a suitable construction to withstand thermal and 
mechanical damage.

The general method of  installation is outlined in Figure G 7.3, but PV arrays are at 
present specially manufactured items, usually supplied as a complete system with 
the converter and specialist installation in a ‘package’.

There are mandatory requirements concerning parallel connection of  ‘generators’ 
before installations can be interconnected with the supply network. Section 551 
of  BS 7671 has general regulations on these connections (see 551 and Section D 
9 of  this book). The permission of  the local distribution network operator (DNO, 
formerly known as REC) must be obtained, and this is a relatively simple, formal 
process for small domestic systems up to 5 kW, but the process becomes considerably 
more complex for larger commercial projects.

Table G 7.1  PV system requirements.

Requirement Regulation 

PV a.c. supply to be connected to supply side of protective device 712.411.3.2.1.1

RCD required and shall be type B to IEC 607751 712.411.3.2.1.2

Class II is preferred on d.c. side of cell 712.412

Overload protection may be omitted from the PV array string if the cable current-
carrying capacity is rated to at least 1.25 of the short circuit current. Short circuit 
current protection must be provided at connection to the mains

712.433.1
712.434.1

Isolation for maintenance on d.c. and a.c. sides to be provided 712.537.2.1.1

All junction boxes to carry label warning about energization after loss of mains 712.537.2.2.5.1

Protective bonding conductors to be run in close contact with d.c. and a.c. PV 
system cables

712.54.

1 RCD not required where the PV construction is not able to feed the d.c. fault.



250G

Guide to the Wiring Regulations

9 9 9 9 9 9 9 9 9 9 9 9

Meter 

PV  
System 
Control 

RCD 

AC isolator 

Convertor

DC Isolator 

PV Array 

PV Overcurrent
Device 
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To aid designers and installers the DNOs have issued Engineering Recommendations 
to assist in designing and specifying systems correctly for their approval. 
Recommendation G83/1 is for PV systems up to 5 kW, and G59/1 covers PV and 
other systems above 5 kW. These documents can be purchased from the Energy 
Networks Association.

Protection by the use of  Class II (double insulated) or equivalent insulation is 
advised for the d.c. system from the array, but it is permitted to earth the d.c. side 
at one point if  there is at least separation with the use of  basic insulation between 
the d.c. and a.c. sides.

All equipment used on the d.c. side must be suitable for d.c. voltages and 
currents, equipment approved to normal a.c. standards will not be suitable 
(especially switchgear), and the designer should clarify standards and performance 
requirements with equipment manufacturers.

PV arrays must be installed by competent persons to an approved design, and 
planning and building regulations approvals may be required. As they are fixed 
to the outside of  a building they will be subject to all environmental conditions 
including storms and high winds, so the construction and weather sealing must 
be sound. The installation must also be accessible for any repair or maintenance, 
although with no moving parts this should be minimal. The arrays are to be 
installed to allow adequate ventilation to prevent any heat build-up, especially to 
electrical equipment and components.

Depending on the design of  the arrays, overcurrent protection may not be necessary 
on the d.c. side cables as there is a limit to the current output of  the array.

ISC STC is the short circuit current of  a PV module or array under standard test 
conditions, and VOC STC is the open circuit voltage under standard test conditions of  
an unloaded PV module or array on the d.c. side of  the system. If  the continuous 
current-carrying capacity of  any d.c. cable at any point is at least 1.25 ISC STC with 
any de-rating factors taken into account, overcurrent protection is not required.

Short circuit protection, however, must be provided at the connection to the a.c. 
mains for the a.c. side supply cable, in accordance with the normal requirements 
of  Part 4 of  BS 7671, to prevent damage from an a.c. side fault (see Figure G 
7.3).
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Cables shall be of  a type selected to be suitable for their environment and conditions 
of  use, and suitable for the expected equipment temperatures (DTI guidance 
suggests 80°C rated cables should be considered). Cables must also be installed 
to minimize the possible risks of  damage and faults, and further protection or 
armoured cabling may be necessary.

Plug and socket connectors, specific to PV systems, are commonly fitted to module 
cables by the manufacturer. Such connectors provide a secure, durable and effective 
electrical contact. They also simplify and increase the safety of  installation works. 
They are recommended in particular for any installation being performed by a 
non-PV specialist, for example, a PV array being installed by a roofer.

Main
DC

Cable

String
Cables

String
Cables

PV String: PV Cells in series to generate required output voltage

Figure G 7.4  PV string arrangement.



253 G

Special Locations

	 G 8	 Mobile or transportable units (717)

G 8.1	 Scope and application

New for the 17th Edition, this is perhaps the most unusual section of  the special 
locations, as it covers a wide range of  units from specialist broadcast vehicles to 
simple skid-mounted units. Generally all such units are prefabricated to specific 
user specifications and technical standards, and the general electrical consulting 
engineer or electrical contractor will have little to do with their construction.

You may now ask why this section has been included within the book. Although 
the design of  the units is carried out by manufacturers, questions concerning 
connection to the units, or their inspection, are ones that are frequently put to 
electrical contractors.

The scope of  the section states that the ‘units’ are intended to mean either a mobile 
vehicle unit or a transportable unit; for example, a container.

It cites examples as: technical and facilities vehicles for the entertainment industry, 
medical services, advertising, fire fighting, workshops/offices and transportable 
catering units. It then lists exclusions such as generating sets, marinas and pleasure 
craft, mobile machinery to BS EN 60204–1 (Safety of  Machinery).

Thus the whole application of  Section 717 is confused, as it could be applied to a 
collection of  temporary site buildings, or Portakabins® used as wards for the local 
NHS hospital.

Whilst some of  the measures in this section would be suitable, such constructions 
would not normally be expected to be ‘special locations’ and the normal installation 
requirements of  Parts 1 to 5 of  BS 7671 would be adequate. This book, therefore, 
limits itself  to specialist mobile units; even this is not easy to define but would 
include, for example, outside broadcast mobile vehicles.

To throw some advice at those of  you who are a little lost, perhaps a solution would 
be to consider the requirements given in Section G 8.2; there is not a vast quantity 
and they are not particularly difficult to apply. One option open therefore would 
be, if  in doubt, to apply the requirements anyway.
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G 8.2	 Requirements

The requirements of  Section 717 are summarized in Table G 8.1; some of  these 
requirements are items that should or can only be undertaken at the manufacturing 
stage.

G 8.3	 Notes and guidance

Generally for such units a TN-C-S supply system is not allowable, due to the 
possible dangers associated with a broken or disconnected neutral making the 
earth a part of  the circuit, and the need to properly control and maintain such a 
supply system; not easily practical in most ‘temporary’ locations.

The integrity of  earthing and bonding connections is obviously of  considerable 
concern in such mobile units, where vibration can be a considerable problem, and 
the Regulations require that all accessible metalwork parts of  the unit are to be 
connected through a finely stranded protective bonding conductor to the main 
earthing terminal of  the unit. A note to Regulation 717.411.3.1.2 suggests that 
cable types H05V-K and H07V-K to BS 6004 are appropriate stranded cable 
types. Generally, however, as discussed previously, such mobile or transportable 
units are designed by specialists for special applications and any earthing and 

Table G 8.1  Mobile or transportable units system requirements

Requirement Regulation 

Automatic disconnection shall be by an RCD 717.411.1

Socket outlets to be 30 mA protected (unless they are SELV, PELV or by electrical 
separation)

717.415

Accessible metal parts like the chassis shall be main bonded, using finely stranded 
conductors

717.411.3.1.2

TN-C-S (PME) shall not be used 717.411.4

Unit supply cables to be flexible to BS 7919 or equivalent, minimum 2.5 mm2 and shall 
enter the unit via an insulating sleeve or enclosure 

717.52.1

Unit supply connectors to be BS EN 60309–2, insulated to IP44 717.55.1

Electrical equipment not to be run in gas storage area except gas-supply control 717.528.3.5

Unit to have an electrical rating plate, indicating earthing arrangement, voltage, 
phases and maximum power

717.514

Obstacles and Out Of Reach are not permitted  717.417

Non-conducting location or earth free local equipotential bonding are not permitted 717.418

Alternatively, an IT supply can be used, with insulation monitoring, and RCD to 
disconnect if the isolating transformer fails

717.411.6.2
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bonding connections should be carried out by the contractor to the instructions of  
the equipment designer.

Generally, the protective measure of  automatic disconnection of  the supply is 
achieved by the use of  an RCD.

Some specialist units such as broadcast vehicles do not use RCDs on their earthing 
system, as the sudden interruption of  supply could not be tolerated. These 
installations are always under the control of  competent persons during operation, 
and the earth current is closely monitored.

Small units may be operated more practically as an IT system (isolated from earth). 
The ‘first fault’ will not cause operation of  any protective device, but the unit 
should be constructed and operated to minimize the likelihood of  any such fault.

BS 7671 however, allows IT systems to be provided only by either the use of  an 
insulation monitoring device or by the use of  simple electrical separation. Simple 
separation must itself  provide for the use of  an insulation monitoring device 
providing automatic disconnection at first fault, or the use of  a 30 mA RCD 
complying with Regulation 415.1.1 of  BS 7671 (30 mA).

As with all special locations there is increased risk of  danger if  the installation is 
not properly designed, constructed and commissioned, and then properly operated 
and maintained by competent persons. As such units will usually be used outside, 
and be subject to continual movement and handling, the electrical equipment must 
be suitably rated, environmentally protected, of  good quality and be to relevant 
British or equivalent Standards.

Cables for internal wiring of  units may be PVC insulated single-core to BS 
6004 installed in conduit; but if  there is any possibility of  vibration, all-insulated 
conductors, or even flexible stranded conductors, should be used.

Cables for connecting the unit to the supply must be of  flexible type, and suitable 
for their environment and method of  use. Such cables should be protected if  there 
is any likelihood of  damage (e.g. foot or vehicle traffic) and protected from any 
abrasion. BS 7671 recommends that flexible H05RN-F or H07RN-F cable of  a 
minimum 2.5 mm2 cross-sectional area be used, but this may need to be increased 
for reasons of  voltage drop.

Plugs and socket outlets are to be industrial type to BS EN 60309–2, insulated 
construction only, and be suitably IP rated to a minimum of  IP44 outside. The 
plug-top shall be on the unit.
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Finally, Section 717 includes two drawings of  internal wiring arrangements for 
mobile units; these diagrams are most confusing and do not greatly extend the 
reader’s knowledge.

	 G 9	 Floor and ceiling heating systems (753)

G 9.1	 Introduction

Section 753 ‘Floor and Ceiling Heating Systems’ is new to BS 7671: 2008. Readers 
may wonder whether this is Section 753 or 53rd in the series of  Part 7s. The 
answer is that within IEC, there are many Part 7s either drafted or planned.

Electric floor and ceiling heating systems are mainly used in domestic and similar 
installations and are usually buried in the building fabric.

The main risks of  such systems are overheating and physical damage after 
installation, as the systems are not visible but buried at a shallow depth.

G 9.2	 Requirements

Again the requirements have been summarized in a Table, G 9.1.

Table G 9.1  Floor and ceiling heating requirements.

Requirement Regulation 

Automatic disconnection shall be by a 30 mA RCD 753.411.3.2

Heating units (cables, tape or panels) that are not manufactured with a conductive 
covering or mesh shall be protected with a metal mesh or grid with spacing of not more 
than 30 mm

753.411.3.2

A maximum temperature of 80°C operating temperature shall be achieved by design, 
installation or by sensing. Floor areas shall have a lower temperature for skin comfort 
(say 35°C)

753.424.1.1
753.423

Heating cables shall be to BS 6351 and flexible sheet panels to BS EN 60335–2-96 753.511

Heating units (cables, type of panels) for floor installation shall be to IPX7 753.512.2.5

Information shall be given to the user of the installation (see Section G 9.3) 753.514
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G 9.3	 Notes and guidance

Systems are to be protected by a 30 mA RCD. If  heaters do not have an integral 
conductive covering or sheath (an exposed-conductive-part), a conductive covering 
with a spacing of  not more than 30 mm (e.g. a grid or mesh) is to be provided 
at installation as an exposed-conductive-part over the heating system. See also 
Regulation 701.753 for bathrooms.

A grid or mesh will not provide full mechanical protection against physical damage 
from nails, screws and the like, but is intended to provide a conductive path to 
earth, and not physical protection in its own right.

A Class II heating system (or of  equivalent construction) is also to be provided with 
additional protection by using a 30 mA RCD.

Unfortunately, RCDs can be subject to unwanted tripping, and so the load on 
each RCD should be limited to ensure that any leakage current is limited to levels 
that will not cause unwanted operation of  the RCD. A maximum circuit load 
of  7.5 kW for single-phase loads or 13 kW for three-phase loads are suggested in 
Section 753.

All such heating systems must be installed in accordance with manufacturers’ 
instructions, and the possible temperature of  connections and the local ambient 
temperatures must be considered in any installation.

It is required that the installer (or designer) provides a record drawing for each 
heating system installed showing its location, area, rating details and, indeed, far 
more information than will ever actually be provided, in most cases.

The complete list of  information to be provided is given below.

A description of  the heating system shall be provided by the installer of  the 
heating system to the owner of  the building or his/her agent upon completion 
of  the installation.

The description shall contain at least the following information:

a) Description of  the construction of  the heating system, which must include 
the installation depth of  the heating units.

b) Location diagram with information concerning:

•	the distribution of  the heating circuits and their rated power;
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•	the position of  the heating units in each room;

•	conditions which have been taken into account when installing the 
heating units, for example, heating-free areas, complementary heating 
zones, unheated areas for fixing means penetrating into the floor 
covering.

c) Data on the control equipment used, with relevant circuit diagrams and 
the dimensioned position of  floor temperature and weather conditions 
sensors, if  any.

d) Data on the type of  heating units and their maximum operating 
temperature.

The installer shall inform the owner that the description of  the heating system 
includes all necessary information, for example, for repair work.

The installer shall provide the owner with a description of  the heating system 
including all necessary information, for example, to permit repair work. 
In addition, the installer shall provide instructions for use of  the heating 
installation.

The designer/installer of  the heating system shall hand over an appropriate 
number of  instructions for use to the owner or his/her agent upon 
completion. One copy of  the instructions for use shall be permanently fixed 
in or near each relevant distribution board.

The instructions for use shall include at least the following information:

a) Description of  the heating system and its function.
b) Operation of  the heating installation in the first heating period in the 

case of  a new building, for example, regarding drying out.
c) Operation of  the control equipment for the heating system in the dwelling 

area and the complementary heating zones as well, if  any.
d) Information on restrictions on placing of  furniture or similar. Information 

provided to the owner shall cover the restrictions, if  any, including:

•	whether additional floor coverings are permitted, for example, carpets 
with a thickness of  >10 mm may lead to higher floor temperatures 
which can adversely affect the performance of  the heating system;

•	where pieces of  furniture solidly covering the floor and/or built-in 
cupboards may be placed on heating-free areas;

•	where furniture, such as carpets, seating and rest furniture with 
pelmets, which in part do not solidly cover the floor, may not be 
placed in complementary heating zones, if  any.
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e) Information on restrictions on placing of  furniture or similar.
f) In the case of  ceiling heating systems, restrictions regarding the height of  

furniture. Cupboards of  room height may be placed only below the area 
of  ceiling where no heating elements are installed.

g) Dimensioned position of  complementary heating zones and placing 
areas.

h) Statement that, in the case of  thermal floor and ceiling heating systems, 
no fixing shall be made into the floor and ceiling respectively. Excluded 
from this requirement are unheated areas. Alternatives shall be given, 
where applicable.
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Appendices 1–5 are contained within this chapter; Appendices 10–17 are available 
via the Companion Website (see below for details).

  1	 Standards and bibliography
  2	 Popular cables current rating tables from BS 7671: 2008 Appendix 4 4E1A 

4E4A and 4D5A (samples only)
  3	 Limiting earth fault loop impedance tables from BS 7671: 2008
  4	 Cable data-resistance, impedance and R1 + R2 values
  5	 Fuse I 2t characteristics

The following appendices are included on the Companion Website available at 
http://www.wiley.com/go/eca_wiringregulations

10	 Example cable sizing calculations
11	 Impedances of  conduits and trunking
12	 Earth electrodes and earth electrode testing
13	 Notes on Out of  Reach/Obstacles/Non-conducting Location/Earth-free 

Local Equipotential Bonding (see 4.6.1)
14	 Additional ‘occasional’ tests that may be required
15	 Notes on periodic inspection and testing
16	 Electrical Research Association (ERA) report on armoured cables with external 

cpcs
17	 A4 sample versions of  ECA BS 7671: 2008 certificates and forms
18	 Building Standards in Scotland
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	 1	 Appendix 1 – Standards and bibliography

	 Standards

The following list of  standards may be used or encountered when undertaking 
electrical installation work. This list is not expected to be used other than as a 
look-up table when a standard number is quoted and only a fraction of  these 
standards were used when writing this book. The following table does not include 
the date of  the standard, merely the title.

The BSI’s website for ‘standards on line’ is an excellent database and tool for 
searching standards. It is available to search free of  charge for viewing the title of  
standards and is accessed via

http://www.bsonline.bsi-global.com

Standard no. Title

BS 31 Specification. Steel conduit and fittings for electrical wiring

BS 67 Specification for ceiling roses

BS 881 Cartridge fuses for voltages up to and including 1000 V a.c. and 1500 V d.c.

BS 196 Specification for protected-type non-reversible plugs, socket-outlets, cable couplers and appliance 
couplers with earthing contacts for single-phase a.c. circuits up to 250 volts

BS 4761 Fire tests on building materials and structure

BS 546 Specification. Two-pole and earthing pin plugs, socket outlets and socket outlet adaptors

BS 559 Specification for electric signs and high voltage luminous discharge tube installations

BS 646 Specification. Cartridge fuse links (rated up to 5 amperes) for a.c. and d.c. service

BS 731 Flexible steel conduit for cable protection and flexible steel tubing to enclose flexible drives

BS 731–1 Flexible steel conduit and adaptors for the protection of electric cables

BS 951 Specification for clamps for earthing and bonding purposes

BS 1361 Specification for cartridge fuses for a.c. circuits in domestic and similar premises

BS 1362 Specification for general purpose fuse links for domestic and similar purposes (primarily for use in 
plugs)

BS 13631 13 A plugs, socket outlets, connection units and adaptors

BS 3036 Specification. Semi-enclosed electric fuses (rating up to 100 amperes and 240 volts to earth)

BS 35351 Isolating transformers and safety isolating transformers; to be jointly read with the BS EN 61558 
series of standards

BS 3676 Switches for household and similar fixed electrical installations

BS 40661 Tests on electric cables under fire conditions

1
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Standard no. Title

BS 4363 Specification for distribution assemblies for electricity supplies for construction and building sites

BS 4444 Guide to electrical earth monitoring and protective conductor proving

BS 45531 Specification for 600/1000 V single-phase split concentric electric cables

BS 4568 Specification for steel conduit and fittings with metric threads of ISO form for electrical installations

BS 4568 Steel conduit, bends and couplers

BS 4573 Specification for 2-pin reversible plugs and shaver socket outlets

BS 4607 Non-metallic conduits and fittings for electrical installations

BS 46781 Cable trunking

BS 4727 Glossary of electrotechnical, power, telecommunications, electronics, lighting and colour terms

BS 5042 Specification for bayonet lampholders (replaced by BS EN 61184)

BS 5266 Emergency lighting

BS 5345 Electrical apparatus for explosive gas atmospheres (replaced in part by BS EN 60079) and BS EN 
50014: 1998 Electrical apparatus for potentially explosive atmospheres 

BS 5467 Specification for 600/1000 V and 1900/3300 V armoured electric cables having thermosetting 
insulation

BS 5518 Specification for electronic variable control switches (dimmer switches) for tungsten filament 
lighting

BS 56551 Lifts and service lifts

BS 5733 Specification for general requirements for electrical accessories

BS 58391 Fire detection and alarm systems for buildings 

BS 6004 2000 Electric cables. PVC insulated, non-armoured cables for voltages up to and including 
450/750 V, for electric power, lighting and internal wiring

BS 6141 Specification for insulated cables and flexible cords for use in high temperature zones

BS 62071 Mineral insulated cables with a rated voltage not exceeding 750 V

BS 6346 Specification for 600/1000 V and 1900/3000 V armoured cables having PVC insulation

BS 6351 Electric surface heating

BS 63511 Specification for electric surface heating devices etc.

BS 6423 Code of practice for maintenance of electrical switchgear and control gear for voltages up to and 
including 1 kV

BS 64581 Fire hazard testing for electrotechnical products

BS 6500 Electric cables. Flexible cords rated up to 300/500 V, for use with appliances and equipment 
intended for domestic, office and similar environments

BS 6651 Code of practice for protection of structures against lightning

BS 6701 Code of practice for installation of apparatus intended for connection to certain 
telecommunications systems

1
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Standard no. Title

BS 6724 Specification for 600/1000 V and 1900/3300 V armoured cables having thermosetting insulation 
and low emission of smoke and corrosive gases when affected by fire

BS 6883 Elastomer insulated cables for fixed wiring in ships and on mobile and fixed offshore units

BS 6907 Electrical installations for open cast mines and quarries

BS 6972 Specification for general requirements for luminaire supporting couplers for domestic, light 
industrial and commercial use

BS 6991 Specification for 6/10 amp two pole weather-resistant couplers for household, commercial and 
light industrial equipment

BS 7001 Specification for interchangeability and safety of a standardized luminaire supporting coupler (to be 
read in conjunction with BS 6972)

BS 7071 Specification for portable residual current devices

BS 7211 Specification for thermosetting insulated cables with low emission of smoke and corrosive gases 
when affected by fire

BS 7288 Specification for socket outlets incorporating residual current devices (SRCDs)

BS 7375 Code of practice for distribution of electricity on construction and building sites

BS 7430 Code of practice for earthing

BS 7454 Method for calculation of thermally permissible short-circuit currents taking into account non-
adiabatic heating effects

BS 76291 Specification for 300/500 V fire-resistant electric cables having low emission of smoke and 
corrosive gases when affected by fire

BS 7697 Nominal voltages for low voltage public electricity supply systems

BS 77691 Electric cables, Calculation of current rating

BS 78221 Insulation coordination for equipment within low voltage systems

BS 7846 Electric cables. 600/1000 V armoured fire resistant electric cables having thermosetting insulation 
and low emission of smoke and corrosive gases when affected by fire

BS 7889 Specification for 600/1000 V single-core unarmoured electric cables having thermosetting 
insulation

BS 7895 Specification for bayonet lampholders with enhanced safety

BS 7919 Electric cables. Flexible cables rated up to 450/750 V, for use with appliances and equipment 
intended for industrial and similar environments

BS 8436 300/500 V screened electric cables having low emission of smoke and corrosive gases when 
affected by fire, for use in thin partitions and building voids

BS EN 16481 Leisure accommodation vehicles. 12 V direct current extra low voltage electrical installations

BS EN 501101 Operation of electrical installations

BS EN 50014 Electrical apparatus for potentially explosive atmospheres

BS EN 50081 Electromagnetic compatibility. Generic emission standard

1
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Standard no. Title

BS EN 50082 Electromagnetic compatibility. Generic immunity standard. (Partially replaced by BS EN 
61000–6-2: 1999) 

BS EN 500851 Specification for cable trunking and ducting systems for electrical installations

BS EN 500861 Specification for conduit systems for electrical installations

BS EN 50265 Common test methods for cables under fire conditions. Test for resistance to vertical flame 
propagation for a single insulated conductor or cable

BS EN 502651 Tests for resistance to vertical flame propagation for a single insulated conductor or cable

BS EN 50281 Electrical apparatus for use in the presence of combustible dust

BS EN 50310 Application of equipotential bonding and earthing in buildings with information technology 
equipment

BS EN 600791 Electrical apparatus for potentially explosive gas atmospheres

BS EN 60238 Specification for Edison screw lampholders

BS EN 602691 Low voltage fuses

BS EN 603091 Plugs, socket outlets and couplers for industrial purposes. 

BS EN 603351 Household appliances (many parts, about a hundred)

BS EN 60423 Conduits for electrical purposes. Outside diameters of conduits for electrical installations and 
threads for conduits and fittings (replaces BS 6053)

BS EN 604391 Specification for low voltage switchgear and control gear assemblies

BS EN 60445 Basic and safety principles for man-machine interface, marking and identification. Identification of 
equipment terminals and of terminations of certain designated conductors, including general rules 
for an alphanumeric system

BS EN 60446 Basic and safety principles for the man-machine interface, marking and identification. Identification 
of conductors by colours or numerals

BS EN 60529 Specification for degrees of protection provided by enclosures (IP code)

BS EN 60570 Electrical supply track systems for luminaires

BS EN 60598 Luminaires

BS EN 
60598–2-24

Luminaires with limited surface temperature

BS EN 60617 Graphical symbols for diagrams

BS EN 606691 Switches for household and similar fixed electrical equipment

BS EN 607021 Mineral insulated cables and their terminations with a rated voltage not exceeding 750 V

BS EN 60742 Isolating transformers and safety isolating transformers 

BS EN 60898 Specification for circuit-breakers for overcurrent protection for household and similar installations

BS EN 609471 Specification for low voltage switchgear and control gear

BS EN 609471 Switches, disconnectors, switch-disconnectors and fuse-combination units

1
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Standard no. Title

BS EN 60950 Specification for safety of information technology equipment including electrical business 
equipment

BS EN 610081 Residual current operated circuit-breakers without integral overcurrent protection for household 
and similar uses (RCCBs)

BS EN 61009 Residual current operated circuit-breakers with integral overcurrent protection for household and 
similar uses (RCBOs)

BS EN 610111 Electric fence energizers. Safety requirements for mains operated electric fence energizers

BS EN 61184 Bayonet lampholders

BS EN 61386 Conduit system for cable management. General requirements

Note 1: Contains various parts

Bibliography and further reading
Readers may find the following publications useful as additional reading.

•	IEE Guidance Notes 1 to 8 inclusive

•	IEE Commentary on BS 7671: 2001

•	Cooper Development Agency (CDA), various publications on harmonics, also 
mirrored to some extent by BSRIA. See websites for details:

•	www.cda.org.uk

•	www.bsria.co.uk

1
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	 3	 Appendix 3 – Limiting earth fault loop impedance tables 
from BS 7671: 2008

Table 41.2  Maximum earth fault loop impedance (Zs) for fuses, for 0.4 s disconnection time with U0 of 
230 V (see Regulation 411.4.6).

(a) General purpose (gG) fuses to BS 88–2.2 and BS 88–6

Rating (A) 6 10 16 20 25 32

Zs (W) 8.52 5.11 2.70 1.77 1.44 1.04

(b) Fuses to BS 1361

Rating (A) 5 15 20 30

Zs (W) 10.45 3.28 1.70 1.15

(c) Fuses to BS 3036 (d) Fuses to BS 1362

Rating (A) 5 15 20 30 Rating (A) 3 13

Zs (W) 9.58 2.55 1.77 1.09 Zs (W) 16.4 2.42

NOTE: � The circuit loop impedances given in the table should not be exceeded when the conductors are at their normal 
operating temperature. If the conductors are at a different temperature when tested, the reading should be 
adjusted accordingly.

Table 41.3  Maximum earth fault loop impedance (Zs) for circuit breakers with U0 of 230 V, for 
instantaneous operation giving compliance with the 0.4 s disconnection time of Regulation 411.3.2.2 and 
5 s disconnection time of Regulation 411.3.2.3.

(a) Type B circuit breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009

Rating 
(A)

3 6 10 16 20 25 32 40 50 63 80 100 125 In

Zs (W)  
15.33

7.67  
4.60

2.87  
2.30

1.84  
1.44

1.15  
0.92

0.73  
0.57

0.46  
0.37

46/In

(b) Type C circuit breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009

Rating 
(A)

6 10 16 20 25 32 40 50 63 80 100 125 In

Zs (W) 3.83  
2.30

1.44  
1.15

0.92  
0.72

0.57  
0.46

0.36  
0.29

0.23  
0.18

23/In

(c) Type D circuit breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009

Rating 
(A)

6 10 16 20 25 32 40 50 63 80 100 125 In

Zs (W) 1.92  
1.15

0.72  
0.57

0.46  
0.36

0.29  
0.23

0.18  
0.14

0.11  
0.09

11.5/In

NOTE: � The circuit loop impedances given in the table should not be exceeded when the conductors are at their normal 
operating temperature. If the conductors are at a different temperature when tested, the reading should be 
adjusted accordingly.
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Table 41.4  Maximum earth fault loop impedance (Zs) for fuses, for 5 s disconnection time with U0 of 230 
V (see Regulation 411.4.8).

(a) General purpose (gG) fuses to BS 88–2.2 and BS 88–6

Rating (A) 6 10 16 20 25 32 40 50

Zs (W) 13.5 7.42 4.18 2.91 2.30 1.84 1.35 1.04

Rating (A) 63 80 100 125 160 200

Zs (W) 0.82 0.57 0.42 0.33 0.25 0.19

(b) Fuses to BS 1361

Rating (A) 5 15 20 30 45 60 80 100

Zs (W) 16.4 5.00 2.80 1.84 0.96 0.70 0.50 0.36

(c) Fuses to BS 3036

Rating (A) 5 15 20 30 45 60 100

Zs (W) 17.7 5.35 3.83 2.64 1.59 1.12 0.53

(d) Fuses to BS 1362

Rating (A) 3 13

Zs (W) 23.2 3.83

NOTE: � The circuit loop impedances given in the table should not be exceeded when the conductors are at their normal 
operating temperature. If the conductors are at a different temperature when tested, the reading should be 
adjusted accordingly.
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	 4	 Appendix 4 – Cable data-resistance, impedance and  
‘R1 + R2’ values

Table 4.1  Resistance of copper cables at 20°C.

Conductor nominal 
cross-sectional area 
(mm2)

Maximum resistance of 
copper conductors at 20°C 
(W/km)

      0.5 36

      0.75 24.5

      1 18.1

      1.5 12.1

      2.5   7.41

      4   4.61

      6   3.08

    10   1.83

    16   1.15

    25   0.727

    35   0.524

    50   0.387

    70   0.268

    95   0.193

  120   0.153

  150   0.124

  185   0.0991

  240   0.0754

  300   0.0601

  400   0.0470

  500   0.0366

  630   0.0221

1000   0.0176

2000   0.0090

Notes:
Values are for stranded conductors but solid conductors are 
nearly identical.
Taken from BS 6360: 1991.
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Table 4.2  Values of R1 + R2 for cables using wire for cpc at 20°C.

Conductor nominal cross-
sectional area (mm2)

Maximum resistance of copper 
conductors at 20°C (W/km)

      1.5 24.2

      2.5 14.82

      4   9.22

      6   6.16

    10   3.66

    16   2.30

    25   1.454

    35   1.048

    50   0.774

    70   0.536

    95   0.386

  120   0.306

  150 Generally at these sizes a cable cpc 
is not used. If needed, R1 + R2 can be 
worked out from Table 4.1 

  185

  240

  300

  400

  500

  630

1000

2000

Notes:
Values are for stranded conductors but solid conductors are nearly identical.
Taken from BS 6360: 1991.

Table 4.3  Values of R1 + R2 for twin and earth cables to BS 6004 at 20°C.

Cable size (mm2) Size of CPC R1 + R2 (W/km) 50 m value of R1 + R2 50 m run (W)

  1.5 1 30.2 1.51

  2.5 1.5 19.51 0.98

  4 1.5 16.71 0.84

  6 2.5 10.49 0.52

10 4   6.44 0.32

16 6   4.23 0.211
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Table 4.4  Resistance data for armoured cables at 20°C (copper conductors).

Nominal CSA of 
conductor (mm2)

R1 
resistance 
(W/km)

Armour resistance steel wire

2-core  
(W/km)

3-core  
(W/km)

4-core  
(W/km)

5-core  
(W/km)

    1.5 12.1 10.2 9.5 8.8 8.2

    2.5   7.41   8.8 8.2 7.7 6.8

    4   4.61   7.9 7.5 6.8 6.2

    6   3.08   7.0 6.7 4.3 3.9

  10   1.83   6.0 4.0 3.7 3.4

  16   1.15   3.7 3.5 3.1 2.2

  25   0.727   3.7 2.5 2.3 1.8

  35   0.524   2.6 2.3 2.0 1.6

  50   0.387   2.3 2.0 1.8 1.1

  70   0.268   2.0 1.8 1.2 0.94

  95   0.193   1.4 1.3 1.1 —

120   0.153   1.3 1.2 0.76 —

150   0.124   1.2 0.78 0.68 —

185   0.099   0.82 0.71 0.61 —

240   0.075   0.73 0.63 0.54 —

300   0.060   0.67 0.58 0.49 —

400   0.047   0.59 0.52 0.35 —

Note 1: � Data is adapted from BS 5467 for XLPE shaped conductors but other 
conductor shapes and PVC cables have negligible differences.

Table 4.5  R1 + R2 data for armoured cables at 20°C, copper conductors.

Nominal CSA of 
conductor (mm2)

R1 + R2 values using armour steel wire

2- core R1 + R2 (W/km) 4- core R1 + R2 (W/km)

  1.5 22.3 20.9

  2.5 16.21 15.11

  4 12.51 11.41

  6 10.08   7.38

10   7.83   5.53

16   4.85   4.25

25   4.43   2.93

35   3.12   2.52

4
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Nominal CSA of 
conductor (mm2)

R1 + R2 values using armour steel wire

2- core R1 + R2 (W/km) 4- core R1 + R2 (W/km)

  50 2.69 2.19

  70 2.27 1.47

  95 1.59 1.29

120 1.45 0.91

150 1.33 0.80

185 0.92 0.71

Note 1: � Data is adapted from BS 5467 for XLPE shaped conductors but 
other conductor shapes and PVC cables have negligible differences.

Table 4.6  Correction factors for temperature of copper and steel.

Temperature of component Correction factor for copper Correction factor for steel

  20 1.000 1.000

  25 1.020 1.025

  30 1.039 1.050

  35 1.059 1.075

  40 1.079 1.100

  45 1.098 1.125

  50 1.118 1.150

  55 1.138 1.175

  60 1.157 1.200

  65 1.177 1.225

  70 1.197 1.250

  75 1.216 1.275

  80 1.236 1.300

  85 1.256 1.325

  90 1.275 1.350

  95 1.295 1.375

100 1.314 1.400

105 1.334 1.425

4
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Index

agricultural premises 234–9
guidance 235–9
principles 235
purpose 235
requirements 235–9

alterations/additions, identification, conductors 
97

ambient temperature de-rating, circuit breakers 
125

armoured cables
earthing/bonding 167–9
ECA recommendations 169
ERA report 168–9
protective conductors 167–9
sub-mains 65–6
XLPE thermosetting 266–9

atmospheric and switching overvoltages 133
automatic disconnection

circuitry design 57–62
ELI 57–63
sub-mains 67
TN-C-S systems 57–63
TT systems 57–63

basic protection
earthing/bonding 160
electric shock 5–6, 55–7, 160

basins/swimming pools see swimming pools/
basins

bath/shower locations 221–8
electric shock requirements 226–7
equipment selection/erection 227–8
RCDs 226–7
risks 221–2
zone concept 222–6

bonding see earthing/bonding; protective 
bonding

break times classification, safety services 144
BS 6004 PVC thermosetting flat twin and earth 

cables 266–9
BS 7671: 2008

changes, overview 5–9
introduction 1–3
layout 4
origins 2–3
overview 5–9
plan 4

Building Act 1984 14–15
Building Regulations and Part P 14–15,  

18–19

cable couplers 140
cable data resistance impedance and R1 + R2 

values 272–5
cable management

cable separation 105–6
EMC 105–6

cable separation
cable management 105–6
data/control cables 102–5
EMC 102–5
IT cables 102–5
power cables 102–5
sensitive equipment 102–5

cable size
circuitry design 30–1
overload protection 34–6

cable specification, fire minimizing 117–19
cable types/installation, standard final circuit 

designs 75–6
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cables
see also wiring systems
armoured 65–6, 167–9
BS 6004 PVC thermosetting flat twin and 

earth 266–9
current carrying capacity 30
current rating tables 266–9
protective bonding 171–5
rating tables 266–9
underfloor heating 141
XLPE thermosetting armoured 266–9
XLPE thermosetting single core 266–9

caravan/camping parks 239–43
guidance 240–3
principles 239–40
purpose 239–40
requirements 240–3

ceiling heating see floor/ceiling heating
CENELEC HD 60384, corresponding parts 

2–3
certification

see also inspection/testing/certification
electrical installation certificate (BS 7671: 

2008) 208–11
minor electrical installation works certificate 

(BS 7671: 2008) 209, 215
overview 208–9
paperwork 208–18
periodic inspection report for an electrical 

installation (BS 7671: 2001) 209
schedule of  inspections 209, 218
schedule of  test results 209, 216–17
single signatory electrical installation 

certificate (BS 7671: 2008) 209, 211–14
changes, overview, BS 7671: 2008 5–9
circuit breaker to circuit breaker discrimination 

70–1
circuit breaker to fuse discrimination 71, 72
circuit breakers 119–25

ambient temperature de-rating 125
characteristics 120–4
domestic circuits 77–9
magnetic characteristic 122–4
operation 120–4
sensitivity characteristics 122–4
thermal characteristic 122
types 119–20

circuit cable method, continuity testing 192–3
circuitry 21–89

design procedure 22–3
discrimination coordination 67–71, 72
harmonics 73–4
load assessment 23–9
parallel cables 71–3
RCDs 83–6
ring final circuits 87–8
safety services 146
standard final circuit designs 74–83
sub-mains 64–7
system discrimination 67–71

circuitry design 30–64
automatic disconnection 57–63
cable size 30–1
design procedure 22–3
disconnection/electric shock 55–64
ELI 57–63
fault protection 46–9
overcurrent protection 32
overload protection 32–45
standard final circuit designs 74–83
voltage drop 49–55

circulating currents, wiring systems 110–12
colour identification, conductors 93–7
commercial installations

protective bonding 171–5
RCDs 127

compression joints, electrical connections 114
conductor temperature correction, voltage drop 

52–5
conductors

alterations/additions, identification 97
characters identification 95
colour identification 93–7
control circuits, ELV and other applications 

96, 97
DC identification 96, 98
earthing conductor 167
enclosures 116–17
heating conductors 141
identification 93–100
interface marking 98–100
marking identification 97
protective conductors 160–7

connected load, load assessment 24
connections, electrical see electrical connections
consumer unit arrangements, RCDs 84–6
consumer units, domestic installations 132
continuity testing 189–93
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circuit cable method 192–3
R1 + R2 method 192–3
wandering lead method 190–1

control circuits, ELV and other applications, 
conductors 96, 97

corrosion, galvanic (electrolytic), joints 114–16
crest factor, load assessment 24–6
current rating tables, cables 266–9

data/control cables, cable separation 102–5
DC identification, conductors 96, 98
DC issues, RCDs 130, 131
design, circuitry see circuitry design
design current Ib, overload protection 34
design procedure, circuitry 22–3
determination of  fault current, fault protection 

47
disconnection, automatic, circuitry design 

57–63
disconnection/electric shock, circuitry design 

55–64
discrimination coordination

circuit breaker to circuit breaker 
discrimination 70–1

circuit breaker to fuse discrimination 71,  
72

circuitry 67–71, 72
fuse-to-fuse discrimination 69–70

discrimination, RCDs 129–30
distribution circuits, sub-mains 64–5
diversity

load assessment 28–9
sub-mains 64

domestic circuits
circuit breakers 77–9
fuses 77–9
standard final circuit designs 77–9

domestic installations
consumer units 132
protective bonding 176–7
RCDs 126

domestic layouts, protective bonding 178–82
duty cycle, load assessment 24

earth fault loop impedance (ELI)
adjustment 63
automatic disconnection 57–63
circuitry design 57–63

external (Ze) ELI, standard final circuit 
designs 75–6

external (Ze), testing 201–3
irrelevant specification 63
limiting tables 270–1
testing 201–4
total ELI 203–4

earthing/bonding 151–83
armoured cables 167–9
basic protection 160
earthing arrangements 153–9
earthing conductor 167
fault protection 160
general requirements 159–61
hierarchy 153
high earth leakage installations 183
IT systems 157–9
lettering code 154
protective bonding 151–2, 160–1, 169–82
protective conductors 160–7
TN-C-S systems 155–9
TT systems 157–9

ECA recommendations, armoured cables 169
eddy currents, wiring systems 111–12
electric shock

basic protection 55–7, 160
disconnection/electric shock, circuitry design 

55–64
fault protection 55–7

electric shock requirements
bath/shower locations 226–7
RCDs 226–7

electrical connections
see also joints
accessibility 116
compression joints 114
corrosion 114–16
enclosures 116–17
fine wire 117
galvanic (electrolytic) corrosion 114–16
joints 112–17
multi-wire 117
temperature 116
very fine wire 117
wiring systems 112–17

electrical installation certificate (BS 7671: 
2008), certification 208–11

Electricity Act 1984 (as amended) 14
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Electricity at Work Regulations 1989 (EWR 
1989) 12–13, 18

Electricity Safety Quality and Continuity 
Regulations 2000 (as amended) 13

electrode boilers 140
electrolytic (galvanic) corrosion, joints 114–16
electromagnetic compatibility (EMC) 101–6

cable management 105–6
cable separation 102–5
directive 101–2

Electromagnetic Compatibility Regulations 
2006 (EMC) 16

electromagnetic disturbances 132–3
ELI see earth fault loop impedance
EMC see electromagnetic compatibility; 

Electromagnetic Compatibility 
Regulations 2006

enclosures
electrical connections 116–17
live conductors 116–17

equipment
compliance with Standards 92–3
selection requirements 91–3

equipotential protective bonding see protective 
bonding

ERA report, armoured cables 168–9
EWR 1989 see Electricity at Work Regulations 

1989
exhibitions 243–6

guidance 244–6
requirements 244–6
risks 244

external (Ze) earth fault loop impedance (ELI)
standard final circuit designs 75–6
testing 201–3

fault protection
circuitry design 46–9
determination of  fault current 47
earthing/bonding 160
electric shock 5–6, 55–7
fault capacity of  devices 47
fault ratings 47–9
omissions 46
overload protection 47–9
requirements 46
terminology 46

fine wire electrical connections 117
fire minimizing

cable specification 117–19
PVC insulation 118–19
sealing building penetrations 118–19
wiring systems 117–19

floor/ceiling heating 141, 256–9
guidance 257–9
notes 257–9
requirements 256

frequency of  inspections 218
fuse I2t characteristics 275–6
fuse-to-fuse discrimination 69–70
fuses, domestic circuits 77–9

galvanic (electrolytic) corrosion, joints 114–16
general requirements, BS 7671: 2008 11–19
generating sets 137–8
grouping factors, overload protection 36–44

harmonics
assessment 74
circuitry 73–4
requirements 73–4

heating conductors 141
high earth leakage installations, earthing/

bonding 183
horticultural premises 234–9

principles 235
purpose 235

HV-LV faults 133

identification, conductors 93–100
alterations/additions 97
characters identification 95
colour identification 93–7
DC identification 96, 98
interface marking 98–100
marking identification 97
principles 94–5

IMDs see insulation monitoring devices
industrial installations

see also commercial installations
protective bonding 171–5

ingress protection (IP) 146–50
equipment applications 149–50
examples 149–50
external influences 146–50

inspection/testing/certification (part 6) 
185–217

frequency of  inspections 218
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schedule of  inspections 209, 218
testing 188–208
visual inspection 186–8

insulation
fire minimizing 118–19
PVC insulation 118–19
testing 196–200
wiring systems 118–19

insulation monitoring devices (IMDs) 133
interconnected L-CPC, ring continuity 196
interconnected L-N, ring continuity 195
interface marking, conductors 98–100
IP see ingress protection
isolation and switching 132
IT cables, cable separation 102–5
IT systems, earthing/bonding 157–9

joints
see also electrical connections
compression 114
corrosion 114–16
galvanic (electrolytic) corrosion 114–16
wiring systems 112–17

layout, BS 7671: 2008 4
legal relationship, BS 7671: 2008 11–19
legal requirements and relationship, legislation, 

key UK 11–17
legal standing, Standards 18
lettering code, earthing/bonding 154
lighting/luminaires 7, 141–3

markings, BS EN 60598 143
live conductors, enclosures 116–17
load assessment

circuitry 23–9
connected load 24
crest factor 24–6
definitions 23–6
diversity 28–9
duty cycle 24
load factor 24–6
maximum demand 26–8
principles 23–6

load factor, load assessment 24–6
load power factor correction, voltage drop 54–5
locations, special see special locations
luminaires/lighting 141–3

markings, BS EN 60598 143
LV-HV faults 133

MCB (miniature circuit breakers) see circuit 
breakers

magnetic characteristic, circuit breakers 122–4
marking identification, conductors 97
markings, BS EN 60598, luminaires/lighting 

143
maximum demand, load assessment 26–8
miniature circuit breakers (MCB) see circuit 

breakers
minor electrical installation works certificate 

(BS 7671: 2008), certification 209, 215
mobile units 253–6

application 253
guidance 254–6
notes 254–6
requirements 254
scope 253

modern installations, protective bonding  
170–7

multi-wire electrical connections 117

negligence 17

open loop resistances, ring continuity 193–4
origins, BS 7671: 2008 2–3
overcurrent protection, circuitry design 32
overload protection

cable size 34–6
circuitry design 32–45
design current Ib 34
fault protection 47–9
fundamentals 32–4
grouping factors 36–44
lack of  47–9
rating factors 36–44

overvoltage 132–3

parallel cables
circuitry 71–3
general and 7671 requirements 71–3
unequal current sharing 73

part 3, BS 7671: 2008 19
Part P, Building Regulations and Part P 14–15, 

18–19
periodic inspection report for an electrical 

installation (BS 7671: 2001), certification 
209

periodic testing, safety services 146–7
phase rotation, polarity testing 201
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photovoltaic (PV) power supply systems (712) 
see solar photovoltaic (PV) power supply 
systems (712)

plan, BS 7671: 2008 4
plugs/socket outlets 139–40
polarity testing 200–1

phase rotation 201
power cables, cable separation 102–5
protection

automatic disconnection 57–62
disconnection/electric shock, circuitry design 

55–64
IP 146–50
overcurrent protection 32
overload see overload protection

protection, electric shock
basic protection 55–7
fault protection 55–7

protective bonding
bonding solutions 170–7
BS 7671 requirements 170
commercial installations 171–5
constructional elements 171–5
domestic installations 176–7
domestic layouts 178–82
earthing/bonding 151–2, 160–1, 169–82
industrial installations 171–5
modern installations 170–7
purpose 169
sizing 177
TN-C-S systems 178–82
TT systems 178–82

protective conductors 160–7
armoured cables 167–9
earthing/bonding 160–7
earthing conductor 167
physical types 162–3
sizing 164–6
up to 16mm2 165–6

PV cells see solar photovoltaic (PV) power 
supply systems (712)

PVC insulation
fire minimizing 118–19
wiring systems 118–19

R1 + R2 method, continuity testing 192–3
R1 + R2 values, cable data resistance impedance 

and 272–5
radial final circuits, circuitry 89

rating factors, overload protection 36–44
rating tables, cables 266–9
RCDs see residual current devices
RCMs see residual current monitors
(the) Regulations see BS 7671: 2008
residual current devices (RCDs) 125–31, 135–7

bath/shower locations 226–7
BS 7671 applications 125–7
BS 7671 requirements 128
circuitry 83–6
commercial installations 127
consumer unit arrangements 84–6
DC issues 130, 131
discrimination 129–30
domestic installations 126
electric shock requirements 226–7
functional tests 206–7
increased use 83–4
operation 127
socket outlets 125–7
supplementary protection 63–4
testing 206–7
TT installations 130–1
unwanted tripping 128–9

residual current monitors (RCMs) 135–7
resistance impedance and R1 + R2 values, cable 

data 272–5
ring continuity

interconnected L-CPC 196
interconnected L-N 195
open loop resistances 193–4
testing 193–6

ring final circuits, circuitry 87–8
rotating machines 138–9

safety services 144–7
break times classification 144
circuitry 146
periodic testing 146–7
safety sources 145
testing, periodic 146–7
verification 146–7

schedule of  inspections, certification 209, 218
schedule of  test results, certification 209, 

216–17
sealing building penetrations, fire minimizing 

118–19
sensitive equipment, cable separation 102–5
sensitivity characteristics, circuit breakers 122–4
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sheath currents, wiring systems 110–12
shock, electric see electric shock
shower/bath locations see bath/shower 

locations
shows see exhibitions
single-core installations

circulating currents 110–12
eddy currents 111–12
sheath currents 110–12

single signatory electrical installation certificate 
(BS 7671: 2008), certification 209, 211–14

sizing
protective bonding 177
protective conductors 164–6

socket outlets/plugs 139–40
socket outlets, RCDs 125–7
solar photovoltaic (PV) power supply systems 

(712) 246–52
guidance 249–52
notes 249–52
principles 246–8
requirements 249
terminology 246–8

SPDs see surge protection devices
special locations 219–59

additional requirements 221
agricultural premises 234–9
basins/swimming pools 221–8
bath/shower locations 221–8
caravan/camping parks 239–43
exhibitions 243–6
horticultural premises 234–9
mobile units 253–6
numbering 221
principles 219–21
purpose 219–21
shows 243–6
solar photovoltaic (PV) power supply systems 

(712) 246–52
stands, exhibition 243–6
swimming pools/basins 228–34
transportable units 253–6

(the) Standard see BS 7671: 2008
standard final circuit designs

all-purpose standard final circuits 79–83
cable types/installation 75–6
domestic circuits 77–9
external earth fault loop impedances 75–6

scope 74–6
Standards 17–19, 262–6

bibliography 266
compliance with 92–3
defining 17–18
legal standing 18
role 17–19

stands, exhibition see exhibitions
sub-mains

armoured cables 65–6
automatic disconnection 67
circuitry 64–7
distribution circuits 64–5
diversity 64

surge protection devices (SPDs) 133–5
swimming pools/basins 228–34

guidance 232–4
requirements 232–4
zone concept 229–31

switching and atmospheric overvoltages 133
switching and isolation 132
system discrimination, circuitry 67–71

temperature
ambient temperature de-rating, circuit 

breakers 125
electrical connections 116

temperature correction, conductor, voltage 
drop 52–5

testing
see also inspection/testing/certification
circuit cable method 192–3
continuity testing 189–93
ELI 201–4
functional tests 206–7
inspection/testing/certification (part 6) 

188–208
insulation 196–200
pass/fail 188
polarity 200–1
prospective fault current 205–6
RCDs 206–7
required tests 188–9
ring continuity 193–6
safety services 146–7
voltage drop 208
wandering lead method 190–1

thermal characteristic, circuit breakers 122
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TN-C-S systems
automatic disconnection 57–63
earthing/bonding 155–9
protective bonding 178–82

tort 16–17
transportable units 253–6

application 253
guidance 254–6
notes 254–6
requirements 254
scope 253

tripping, unwanted, RCDs 128–9
TT installations, RCDs 130–1
TT systems

automatic disconnection 57–63
earthing/bonding 157–9
protective bonding 178–82

underfloor heating see floor/ceiling heating
undervoltage 132–3
unwanted tripping, RCDs 128–9

very fine wire electrical connections 117
visual inspection, inspection/testing/

certification (part 6) 186–8
voltage drop

calculating 52
circuitry design 49–55
conductor temperature correction 52–5
defining 52

load power factor correction 54–5
requirements 49–50
system design values 50–1
temperature correction, conductor 52–5
testing 208
verification 208

wandering lead method, continuity testing 
190–1

water heaters 140
(the) Wiring Regulations see BS 7671: 2008
wiring systems 106–19

see also cables
choosing 106–9
circulating currents 110–12
eddy currents 111–12
electrical connections 112–17
fire minimizing 117–19
PVC insulation 118–19
‘safe’ zones 108–9
selecting 106–9
sheath currents 110–12
single-core installations 110–12

XLPE thermosetting armoured cables 266–9
XLPE thermosetting single core cables 266–9

zone concept
bath/shower locations 222–6
swimming pools/basins 229–31




