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Code of practice for the

Selection, instaliation and maintenance
of electrical apparatus for use in
potentially explosive atmospheres

(other than mining applications or explosive
processing and manufacture)

Part 1. Basic requirements for all Parts of the code

Code de bonne pratique pour la

Selection, I'installation et I'entretien des materiels électriques a utiliser
dans les atmosphéres explosibles {a |'exception des applications

dans les mines ou des procédes ou fabrications explosifs)

Partie 1. Exigences fondamentales applicables a tout le code

Richtlinie fir die

Auswahl, Einrichtung und 'nstandhaltung von electrischen Betriebsmitteln flr
explosible Atmosphéren {auRer der Verwendung in Bergbau oder

in explosiver Verarbeitung und Herstellung)

Teil 1. Grundséatzliche Anforderungen fiir die gesamte Richtlinie
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Foreword

Many gases, vapours, mists and dusts that in industry are
generated, processed, handled and stored are flammable.
When ignited they may burn readily and with considerable
explosive force when mixed with air in the appropriate
proportions. It is often necessary to use electrical apparatus
in locations where such fiammable materials may be present,
and appropriate precautions should thérefore be taken to
ensure that all such apparatus are adequately protected so
as to reduce the likelihood of ignition of the external
explosive atmosphere, should this be present. In regard to
the use of electrical apparatus, potential ignition sources
include electrical arcs and sparks, hot surfaces and, where
applicable, frictional sparks.

Generally electrical safety is ensured by the implementation
of one of two considerations. First, it is recommended that
electrical apparatus should be located where reasonably
practicable outside hazardous areas; alternatively, electrical
apparatus should be designed, installed and maintained in
accordance with measures recommended for the area in
which the apparatus is located.

Several technigues are NOw available for the protection of
electrical apparatus in hazardous areas. Some of thece

BS 5345 : Part 1: 1976

techniques {or ‘types of protection’ as they are known)
nave been used for many years and have come to be
regarded as traditional. Other types of protection have
been introduced only recently.

The code of practice describes the basic safety features of
these types of protection {for full details reference should
be made to the relevant standards) and recommends the
selection, installation and maintenance procedures that
should be adopted to ensure the saiz use of electrical
apparatus in the appropriate hazardous areas, The code
takes account, therefore, of the significant developments
that have taken place in area classi{ication and in the design,
manufacture and use of electrical apparatus for hazardous
areas since the preparation of the earlier British Standard

Code of practice CP 1003. Friveditien-otie-code-super /'\

For ease of reference Part 1 of this code has been divided
into a number of sections, each dealing with a particular
aspect of the safe use of electrical apparatus in hazardous
areas that affects the installation requirements of all types
of protection. Other Parts of the code should be read, there-
fore, in conjunction with Part 1.

It is important to note that this code of practice deals with
explosion hazards due to the presence of flammable jas/air
mixtures: it does not provide guidance on the extra
precautions to be taken where such gases involve a toxic
hazard.

This code of ﬁraétice represents a standard of good practice
and takes the form of recommendations. Compliance with

it does not confer immunity from relevant legal obligations.
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British Standard Code of practice for the

Selection, installation and maintenance of electrical
apparatus for use in potentially explosive atmospheres

(other than mining applications or explosive processing and manufacture)

Part 1. Basic requirements Tor all Parts of the code

0. Introduciion

This document is Part 1 of the Code of Practice BS 5345,
The code offers guidanee in the selection, installation and
maintenance of electrical apparatus for use in areas where
flammable materials are generated, processed, handled or
stored, and that are therefore potentially hazardous.

As with the earlier code of practice for the use of
clectrical apparatus in hazardous areas {(CP 1003: Parts
1, 2 and 3) the present code is divided into a number of
Parts. Each Part deals with the installation and
maintenance requirements appropriate to one of the
types of protection that may be used to achieve
electrical safety, or with basic requirements and
gonsiderations that are fundamental to the use of
clectrical apparatus in hazardous areas.

The full list of Parts”
Part 1
Part 2
Part 3

is as follows:

Basic requirements for all Parts of the code
Ciassification of hazardous areas

I nstallation and maintenance requirements for
electrical apparatus with type of protection
‘d’. Flameproof enclosure

Installation and maintenance requirements for
electrical apparatus with type of protection
‘i". Intrinsically safe apparatus and systems.
tnstallation and maintenance requirements lor
electrical apparatus with type of protection
‘p’. Pressurization and continuous dilutiun

Part b

Installation and maintenance requirements for
electrical apparatus with type of prétection
‘e’. Increased safety

Installation and maintenance yequirements for
electrical apparatus with type of protection N.

Installation and maintenance requirements for
electrical apparatus with type of prolection
s’. Special protection

I nstallation and maintenance requirements for
electrical apparatus with type of protection
o’. OQil immersed apparatus and with type of
protection ‘g’. Sand filled apparatus

I nstallation and maintenance requirements for
electrical apparatus for use with combustible

dusts
Part 11 Specific industry applications
Part 12

The division of this code into Parts lines up with current
British Standards and International Electrotechnical

The use of gas detectors

_ * Parts 2 10 19 in couurse of preparation.

Commission {{EC) Recommendations for electrical
apparatus for use in explosive atmospheres {see
section two). ft should be noted, however, that the
numbering systems used for these documents are
not cross-related.

Section one. General principles
1. Scope -t

This code offers guidance in the selection of electrical
apparatus, their installation and maintenance to ensure
safe use in areas where flammable marerials are
generated, prepared, processed, handled, stored or
otherwise encountered, and that are therefore
potentially hazardous.

The term “flammable material’ {see clause 3) includes
gascs, vapours, liquids, mists, solids and dusts,

but does not include those materials that are inherently
explosive, The latier may require special considerations
that are beyond the scope of the code.

The recommendations of this codz do not apply to the

" underground mining or the explosive processing and

manufacturing industries, where other precautions are
necessary. It is recognized, however, that the
recommendations of the code may be applied to certain
parts of the surface mining industries.

Precautions that may be necessary against the'effects
of static electricity, against lightning and against high
{requency electromagnetic radiation are also outside
the scope of this code, as indicated in clauses
8,9and 10.

This code of practice is applicable to all new permanent
installations and (o changes to existing installations

where reasonably practicabie, though it is recognized

that some changes and additions to certain existing
installations may need to be made in accordance with

the recommendations of CP 1003: Part 1, 2 or 3, as
appropriate, 1L is intended, however, that CP 1003:

Parts 1, 2 and 3 should cventually be withdrawn from use.

Notwithstanding application of the installation
reconwmendations of this code to new instatlations, the
recommendations for maintenance are appliceble to all
electrical apparatus and installations irrespective of ¢ jo
and date of installation.

The recomimendations of the code are also applicable to
thase installations that aie semi-permanent or temporaty .

Hawever, 13 some circumstances allernative satety

meastnes and procedures may need 1o e adopted, in

‘The recommendations of this code do not necessarily apply

to instatlations where there may be a hazard due to the

presence of a combination of ignitable dusmfeumén :

gas atmospheres.’
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which case the user should take such measures as may be
necessary Lo achieve the same level of safety as
recommended in this code.

2.References

The titles of the standards publications referred to in
this code are listed on the inside back cover.

3. Definitions and explanation of terms

Those definitions that are particularly relevant to the
individual types of protection are indicated in the
appropriate Parts of this code of practice. For the purpose
of the code generally, however, the following definitions
apply.

NOTE 1. The definitions that follew aie taken from IEC
Recommendations and other sources that do no normally

include Ilammable dusts vwithin their scope. Nevertheless, by
implicaticn these definitians describe adequately sorme af the
terminclogy appropriate to dust explosion risks, except where
atherwise noted. Notwithstanding this, the majority of the Parts
of the code are concerned with the safe use of electrical apparatus
in areas where flammable gases and vapours only may be present.
The definitions specifically anpropriate 1o lammable dusis and
the installation and maintenance requirements, elc. applicable
thereto are desciibed in Part 10 of this code of practice.

NQTE 2. The recommendations of the codu appty anly to the use
of clectrical apparatus under normal ar near normal atmospheric
conditions. For other conditions additional precautions may be
necessary. For example, most Hammable materials and many
materials that are normally regarded as non-flammable may burn
vigorousty under conditions of oxygen enrichment; also, in
unusua! conditiens of temperature ond pressuic the intogrity

of some electrical apparatus may be allected. The precautions
necded to guard against such conditions are beyond the scopo

ol the code {see also section {ivel.

NOTE 3. Mast flammable materials form explosive mixtures with air
anly between certain concentration limits and above 3 temperature
limit (Hashpoint} lsee section fivel,

3.1 flammable material. A gas, vapour, liquid, dust or
solid that can react continuously with atmospheric oxygen
and that mav therefore sustain fire or explosion when

such reaction is initiated by a suitable spark, flame or hot
surface.

NOTE. Many liquids and solids, though regarcded as flammmable,
nevertheless do not normatly bura, The application of heat to such
inaterials serves 1o release vapour that may hurn with atmosphoric
oxygen. Thie heat of the subsequent reaction serves to release further
vapour €. combustion. Flame may propagate through suspensions
of dusts by this mechanism.

3.2 explosive gas-air mixture. A mixlure of flammable gas
or vapour with air under atmospheric conditions in which,
after ignition, combustion spreads throughout the
unconsumed mixture.

3.3 hazard. The presence, or the risk of the presence, of
an explosive gas-air mixture,

3.4 hazardous area. An area in which explosive gas-air
mixtures are, or may be expected to be, present in
quantities such as to require special precautions for the
construction and use of electrical apparatus.

35 non-hazardous area. An area in which explosive gas-
air mixtures are not expected to be present so that special
precautions for the construction and use of electrical
apparatus are not required,

NOTE. Special considaerations may be required for a non-

hazardous area apparatus that is associated with hazardous area
apparatus {see in particular Part 4 of the codel.

3.6 source of release, A point from which a flammable
gas, vapour or liquid may be released into the
atmosphere.

3.7 flashpoint. The lowest temperature at which
sufficient vapour is given off from a flammable material
to form an explosive gas-air mixture,

NOTE 1. Flashpoint data are normally associated with liquids,
though they are also relevant to solids that sublimate {see section
Tivel. I is iinpartant to note that care should be taken in the use
of Hlashpoint data in applications whare the potential ignition
source may itself raise the temperature of the flammable material.

NOTE 2. The value ebtained for the {lashpoint depends to some
extent on the method of test. For practical purpeses, however, it
is an indication of the liability of a llammable material 10
oroduce an explosive concentration at the lemperature to which
it is subjected, and so of the dangnr involved in its use.

3.8 ignition temperature. The lowest temperature of a
flammable gas or vapour at which ignition oceurs under
test conditions specified in |EC Publications 79 - 4 and
BS 4056.

NOTE 1. A distinction should be drawn between ignition
temperature and flashpoint. The latter is the lowest temperature
at which an explosive gas-air mixture can exist under normal
atmospheric canditions, whereas the former is a high
temperature at which the most explosive mixiure will ignite
spontancously un account of the environmental lemperature
{see section fivel.

NOTE 2. Test methads for the determination of ignition
temperatures of 1lammabie dusts are under consideration,

3.0 maximum surface temperature. The highest
temperature attained under practical conditions of
operation within the rating of the apparatus {and
recognized overloads, and including defined fault
conditians, if any, associated therewith} by an
accessible surface the exposure of which 10 an explosive
almosphere may involve a risk.

NOTE. For some types of protection the accessible surfaces
are the exiernal 5u.r1aces of the apparatus; for athers they can
be internal suriaces. For more detailed informatien relating

10 a particular type of protection, see 1ha relevant Part of the
corle.

3.10 temperature class {T class) A system of
classification by which an electrical apparatus is
altocated one of six temperature classes according ta its
maximum surface temperature {see also 12.3}.

2.11 grouping of apparatus. For some types of
protection it is necessary for practical reasons to group
apparatus according to detailed design characteristics.

Electtical apparatus complying with the requirements
ol a particular group may be used with ali flammable
gases and vapours associated with that group, or with
materials of Jesser risk, subject only to considerations of
temperature classification and chemical compatibility.
Grouping of upparatus is divided into two parts, Group |
and Group 11, Group | is reserved for mining use only.
Group Il is used {or all other industrial applications

{sec also 12.3).

NOTE 1. Further details and examples of the allocation of

flammable gases and vapours to the groupings of apparatus are
indicatad in 1able 5. Apparatus grouping is not applicable to dusts.

NOTE 2. In the absence of specific data for mists, the temperature
classification and apparatus groups appropriate to the relevant
vapour should be used,

212 chemical compatibility. The materials used for the
construction of the apparatus and its installation should
be chosen having regard to the solvent and corrosive
agencics that may be present.

3.13 glow temperature (of dusts). Under consideration.

G571, <1976
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3.14 type of protection. A technigue of explosion
praotection that is applied to an apparatus or part of an
apparatus to provide an assurance of safety.

NOTE. Formerly it was commeon for an individual item of
apparatus to employ one type of protecticn only; increasingly
apparatus may now employ two or more types of protection.
Thus a retaling machine may ingorporale a molor carcass in
wype of protection ‘d' {llameprool enclosure) and 2 terminal
box in type of protection ‘' {increased safety). 1t is now
considered more satisiactory to refer to ‘explosion-protected’
apparatus rather than to any one type of protection (see also
section 1wol.

3.15 accessible surface. A surface to which an explosive
gas-air mixture has access, and that is not explosion
protected other than by temperature limitation,

3.16 degrees of protection of enclosures. A system

for evaluating and indicating standard degrees of
protection provided by enclosures in regard to the
protection of persons against coniact with five or
moving parts inside the enclosure, and the protection

of apparatus against ingress of solid foreign bodies

and liquids.

NOTE. In addition to cxplasion proteciion, it is often
necessary to protect an apparatus against the enwry of liguids such
as water and particulate matier which might defeteriously aftect
its operation or relighility. A graduated system of classification
has been developed to indicate the degrees of protection
alforded by enclosures, and this is described in appendix A,
3,17 flammable gas*. A gas derived from a flammable
material whose boiling point at normal pressure ic
below the normal ambient temperature,

3.18 flammable vapour*. A vapour derived from a
flammable material whose boiling point al normal
pressure is above the normal ambient temperature.
The vapour may therefore co-exist with the flammable
material in its liquid phase at any temperature up 12
its boiling point,

NQTE. Flammaﬁie vapour may also be derived from solid
maiterials thot sublimate, i.e. change fram solid 10 vapour
withoul an intermediate liquid shase.

3.19 flammable mist. A free suspension in air of
droplets of z liquid whose vapour is flammable in
free suspension in air.

4, Statutory requirements

Al electrical installations in hazardous areas must
comply with all relevant statutory requirements,

Installations in Great Britain at places of work are subject
to the requirements of the Health and Safety at Work etc.
Act 1974. In particular, 5.2{2){a} requires 'the provision
and maintenance of plant and systems of work that are,
so far as is reasonably practicable, safe . !

More specific requirements are imposed in certain classes
of premises, some of which are summarized below,

4.1 In premises subject to the Factories Act 1961,
Regulation 27 of the Electricity {Factories Act) Special
Regulations 1908 and 1944 requires that ‘all conductors
and apparatus expaosed to . inflammable surroundings
or explosive atmosphere . shall be so constructed or
protacted, and such special precautions shall be taken, as
may be necessary adequately to prevent danger in view of
such exposure’,

4.2 In premises subject to the Factories Act in which most

liquids with a flashpoint below 20 Ok (32 °C) are stored or
used, Regulation 9{1} of the Highly Flammable Liquids

and Liguefied Petroleum Gases Regulations 1972 requires
that ‘no means likely to ignite vapour from any highly
flarmmable liquid shall be present where a dangerous
concentration of vapours from highly flammable liquids
may reasonably be expected to be present’.

4.3 In premises where petroleun spirit is kept, a licence
under the Petroleum (Consalidation) Act 1928 may be

required. The conditions of the licence issued may make
specific requirements in respect of electrical instailations.

4.4 Equivalent statutory requirements may apply in other
parts of the United Kingdom.

5. Ciassification of hazardous areas

The code of practice is based on the concept, which is
accepted internationally, of dealing with the risk of fire
and explosion by area classification. This concept
recognizes the differing degrees of probability with which
explosive (flammable) concentrations of flammable gas
or vapour may arise in installations in terms of both the
frequency of occurrence and the probable duration of
existence on each occasion.

The detailed considerations that should be taken into
account in area classitication are described in Part 2 of

this code. For compieieness the definitions appropriate

to area classification are repeated here. {It should be noted
that classified areas were formerly called "divisions’, whereas
now they are called ‘zones’.)

Zone 1} In which an explosive oas-air mixture is
continuously present, or present for long

periods,

1n which an explosive gas-air mixture is
likely to ocecur in normal operation,

In which an explosive gas-air mixture is
Lot likely to oceur in normal operation,
and if it ccours it will exist only for a
short time.

It will be noted that this area classification Jeals only with
risks due to flammable gases and vapours and, by implication,
flammabtle mists. 1t does not deal with dusts, for which an
area classification concept is being developed. In a non-
hazardous area normal clectrical techniques apply.

By implication an area that is not classified Zone 0, 1 or 2
is deemed to be a non-hazardous or safe area with respect
to this code.

6. Toxic risks

Except in Part 5, which deals with pressurization and
continuous dilution, no account is taken in this code of
the toxic risks that are associated with most flammable
materials in concentrations that are usually very much less
than the lower explosive {flammable} limit. In locations
where personnel may be exposed to potentially toxic
concentrations of flammable material, particular
precautions that are outside the scope of this code should
be applied.

7. lgnition sources other than those associated with
electrical apparatus

In any plant installation irrespective of size, there may be
numerous sources of ignition apart from those associated
with electrical apparatus. Precautions may be necessary 1o
ensurc safety but guidance on this aspect is outside the
scope of this code.

* In normal usage the terms 'flammable gas' and "flammable vapour’ are synonymous.
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8. Protection against static electricity Table 1. Selection of apparatus according to
zone of risk

‘e The detailed recommendations for the control of risks due
- to static electricity are beyond the scope ot this cade. A s
code dealing with these problems is at present in Zone | Type of protection Code Part
preparation, reference
0 Ex ‘ia’ Part 4
: 9. Protection against lightning Ex s’ (specificaliy Part 8
. ) ) - certified for use
The precautions that it may be necessary to take against ;
. ) e in Zone 0)
lightning are described in CP 326.
1 Any type of protection
suitable for Zone 0 and
10. Protection against high frequency electro- Exd" Part 3 .
magnetic radiation ‘ Ex ‘b Part 4 :
. . o Ex 'p’ Part b
It may be necessary to take special precautions for Ex ‘e' " Part 6
instaliations in the vicinity of sources of electromagnetic s
. . . Ex’'s Par1 8
radiation such as high frequency radio and radar
transmitters. Detailed recommendations are given in 2 Any type of protection
BS 4992. suitahle for Zone 0 or 1
and
Ex'N'or‘n' T Part 7 A
11. Light metals as constructional materials E" 9, ;'ar:g By
) ‘ ) . . X'g ar :
Particular consideration should be given to the location of v
an apparatus tha_v incorporates light metals. in the * For gualilications reparding the permissible degrees of prolection '
construction of its enclosure. The propensity of such of enctosure Tar Ex ‘e’ apparatus in 2ones 1 and 2, see Part 6 of
materials to give rise 1o sparking that is incendive under Lhis code. Y

conditions of frictional contact has been well established. tApparatus Ir accordance with the guidance given in B3 4137 or
apparatus which in normal operation is not capable of producing

> : e ma i f S .
REfE"I‘eI'ICC t:,hould b de to appendix B for further ignition capable arcs, sparks or surface temperatures and which has
detailec guidance. been assessed by persons who should: )
{a} be familiar with the requirements of any relevant standards
and cades of practice and their current interpretations;
{b) have access to all information necessary to carry out the
assessment;

(c] where necessary, utilize similar test apparatus and test
procedures to those used by National Authorities

Section two. The selection of apparatus may also be acceptable for use in Zone 2,

12. Procedure for selecting electrical a tus 12.2 Selection according to temperature ciassification
' 9 ppara When sclecting apparatus according to temperature

Electrical apparatus should be selected for use in a hazardous classification, the maximum surface temperature of

area in accordance with each of the following criteria: the T class of the apparatis {(or, where the apparatus
{a)  the type of protection of the apparatus in relation is marked with a particular maximum sucface
to the zonal classification of the hazardous area, temperature, that temperature) shu‘uld not exceed the '
{b)  the temperature classification of the apparatus in ignition temperature of the gases of vapours involved. :
relation to the ignitiun temperature of the gases and In certain cases temperatures higher than that of the
vapours invoived; marked temperature class can be permitted, e.g. for small

componentis such as transistors or resistors, provided it is

proved by tests or other experimental evidence that there

is no risk of direct or indirect flammation, deterioration or
deformation by such high temperatures. e

A reference ambient temperature of 40 °C is normally

{c}  the apparatus subgroup (where applicable} in
L relation to the relevant properties of the gases and
e vapours involved;

{(d}  the apparatus construction and enclosure in

et relation to the environmental conditions. .
. ) ) assumed when the temperature classification of the :
R The above criteria are amplified below. apparatus is determined. Where it is intended to install ,
. 12.1 Selection according to zone of risk. Reference should — apparatus for use in an ambient telaperature above 40 °C \ o
be made to clause 5 and 1o Part 2 of the code for detaiis the apparatus manufacturer should be consulted and the

of area classification proceduies. The classification should be apparatus should then be additionally labelled with the

carried out by a multi-disciplined team cemprising process ambient temperature and the T class appropriate to that
and engineering personnel who are familiar with all the ambient temperature and to the rating of the apnaratus.,
likely risks. The result of the classification will be the ) .

e T . he nermitted rmaximum surface temperatures ¢ ssified
G division of the hazardous area into one or more zoNes. The permitted m temp s cla

) . acecording to 1EC Publication 79 - 8 and BS 4683: Part 1
Having established the zones, the types of protection to are given in table 2.

be applied to the electrical apparatus should he selected
in accardance with table 1,
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A

" An example can be guoted of the relationship between

Table 2. Relationship between T class and
maximum surface temperature

Maximum surface
temperature

Temperature
class

°c
T1 450
T2 300
T3 200
T4 135
Th 100
76 85.

T c¢lass and ignition temperature: naphtha has an ignition
temperature of 290 9C and the appropriate temperatu e
classification for apparatus would therefore be T3,

implying a maximum surface temperature of 200°C,
Apparatus in the T2 category would not be suitable, as

this would imply a surface temperature of 300 oC. However,
special apparatus limited specifically to 260 °C (T2} would
be acceptable and will be marked accordingly (see section
five and BS 4683: Part 1).

12,3 Selection according 10 apparatus subgrouping. In the
new groupings, agreed internationally by the IEC, Group |
is reserved for apparatus for mining use only and will not
therefore be considered furcher in this code. Apparatus
for use with gases and vapours encountered in the surface
industries are, where appropriate, grouped in one of three
subgroups of Group 11, namely 1A, !1B and 11C.

It should be noted that apparatus subgrouping is normally
applied specifically to the technique of flameproof
enclosure and to the limiting encrgy levels of the intrinsic
safety type of pratection. The protective features of other
types of protection apply equally 1o all industrial gases,
subject only to temperature classiflication; apparaius
subgrouping is not therefore necessary {sve also section six).

Apparatus may be used only with compounds allocated to
the appropriate apparatus subginup, as indicated in table
5, whose ignition temperatures are not less than the
maximum temperature of the T class certified for the
apparatus. Apparatus certified for a particular subgroup
may also be used with compounds allocated to a lower
subgroup, subject again to considerations of temperature
classification.

It will sometimes be found necessary to use electrical
apparatus in applications where compounds may be
present that have not yet been allocated to a subgroup.
In these circumstances expert advice should be obtained
on the subgrouping allocation of the compound or
compounds in question.

NOTE. B85 229 and BS 1259 {lammable gases and vapours

are grouped or classified, respectively, according 1o the
experimental aata for limiting sale gaps o igniting currents
measured under precisely specified conditions, In the case nf

BS 1268, many compounds are classified according to their chemical
similarity with gases and vapours that are already classified on the
basis of experimental data, Neither method of grouping 1akes into
account the need for surface temperature classification, since
ignitien temperatures generally are not related 1o other combustios
characteristics. 1t is therefore inaccurate 1o assume rat any
particular apparatus complying with the design requirements

for a group of gases could be used safely with all compounds
allocated to that group: For this reason, instead of yrouping gases,
an apparatus itself is now grouped according to design eriteria
specified in the appropriate Paris of BS 4683.

2.4 Selection according to environmental conditions,
When sclecting apparatus, special care should he taken to
ensure that the apparatus and 15 component parts are

constructed so as to guand against electrical and mechanical g ‘i h11

aiture in the intended coaditions, of use,

. BS 4683

. group

N

Particular attention should be given to the need for
protection against the weather, 1he ingress of liquids and
particulate matter, corrosion, the effect of solvents and the
effoct of heat from adjacent plant {see alsn

3.12, 3.16, 33.3, 33.4 and 33.5).

RS BBk ot 1 106 . I

Tahile 3. Relationship between apparatus group,
the former gas group and apparatus class *

Former definitions
Representative gas

apparatus BS 229

gas group

BS 1259
apparatus
ciass

| Methane
A
1B
lc

Propane
Ethylene
Hydrogen

Mot yet
allocated

Acetylenc

* These relationships apply for the large majority of flammable gases
and vapours associated with these groups and classes. There are,
however, exceptions e.g. butadiene} which should be recognized.

13. Requirements for certification of apparatus

This clause specifies the requigements for the certification
{or otherwise} of apparatus.”’

The term ‘certification’ means that an apparatus has been
exarnined by a National Certifying Authority and, where
necessary, tested and found 10 comply with the
requirements of a standard specification (see note 1} for
the appropriate concept indicated in 12.1.

Certification is normally a requirement in all the current
British Standards and BASEEF A standards for apparatus
with a pratection concept acceptable for use inZone O

or Zone 1. Certification is an optional requirement in the
British Standards for apparatus that are acceplable for use
only in Zone 2.

Certified apparatus bear the Authority’s certification mark
in addition to all other marking required by the individua!
standard.

In exceptional circumstances {e.g. research, development,
pilot plant and other new projects work) where suitable
certified apparatus are not obtainable, uncertified apparatus
may be used in Zone 0 and Zone 1. The user of such
uncertified apparatus should obtain a ‘Document of
Conformity’ io shaw that the apparatus has been examined
and, where necessary, tested by a competent body (asing
techniques and facilities similar to those normally used by

a Nationa! Certifying Authority for th= techinique
concerned} and has been found to co..ply with the
requirements of the appropriate standard for the particular
type of protection. Such apparatus would not, however,
bear the mark of a National Certifying Authority.

MOTE 1. Normally apparatus should comply with the

requirements of British Standards or BASEEFA standards. An
apparatus certified by a National Certifying Authority as

complying with the requirements of other standards is not

necessalily excluded, buy such standards may necessitate installation

requirements that are different from those antlined in this code and
that should be taken into account by the user.

NQOTE 2. The National Curtilvir;g Authority in the United Kinadom
is the Hritish Appiovals Service for Electrigal Equipment in
Flammable Atmospheres (BASEEF A} whose registered mark is‘\Ex K
The nationad certifying authorities of other countries are listed

i EC Publication 79 - 9. )
NOTE 3. BASEEFA issug certilicates to BASEERE
moeespect of protection concepts Tarwhich the
British Standarrd,

stimdainds

ocuiments

| - BEST COPY AVAILABLE
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14. Interconnection of apparatus (systems)

F The safety of individual pieces of apparatus may be
: influenced by any other apparatus with which itis
interconnected. Such system considerations are
dealt with in the Parts of this code covering
individual protection concepts.

Section three. General installation requirements

15. General

In addition to the requirements for installations in non-
hazardous areas, the further requirements that are
recomrended for installations in hazardous areas as @
consequence of the nature of the environment and that
are generally applicable to all types of protection are
described below. The recommended installation
procedures that apply to particular types of protection
are described in the appropriate Parts of the code.

16, Access for inspection

Insta!lations should be designed and the apparatus and
materials installed with a view to ensuring ease of
access for inspection and maintenance.

17. Plans and records

Plans of each site showing (he extent of lazardous

: areas together with records of explosion protected
T apparatus and of the type and route of underground
L cables in those areas should be made and keptup-to:
date by a responsible person.

18. Electrical ratings
Electrical apparatus and materials shouls be installed,
used and maintained for use within their elecuical
ratings for power, voltage, current, frequency, duty
and such other characteristics for which non-
compliance might jeopardize the safety of the invtallation.
In respect of imported clectrical apparatus, care shauld be
taken to ensure that
(a} 1the voltage and frequency rating are appropricte
10 the supply system on which the apparatus is 1o be
used, and
(b} the temperature classification has been
astablished having regard to the foregoing.

19. Installation of apparatus

Al apparatus should be installed with due regard to the
possibility of external mechanical damage. Where adequate
protection cannot be ensured, {e.g. by location) reference
should be made to the impact 1est requirements for the
apparatus hefore deciding what additiona! measures, if
any, may be necessary. These measures may include, for
example, the provision aof guards for transparent parts.
However, care should be taken 1o ensure that such
additional measures o not impair the integrity of the
prolective featurcs inherent in the design ol the apparatus
when this is used for the authorized conditions of setvice
{see, for example, Part 2 of this code of practine).

No alterations should be made to any installation m_fithout
due consideration of the necessity to maintain the |_ntegrity
of the type or types of protection involved. Alterations to
apparatus or systems may invalidate any certificate or other
documentation relating to that apparatus or system.

' !EI.': Requlations for the Electocal Equipment of Buildings,

BS 5345 : Part 1 : 1976

The use of electric surface heating necessitates haticulin
considerations and teehnigues in order o achiev: a safe
instatlation,

20. Integrity of insulation
Care should be taken during installation to maintain the
degree of electrical insulation provided during the design

and manufacture of the apparatus so that the possibility
of accidenta! sparking or arcing is avoided.

21. Automatic electrical protection

All circuits and appal atus in hazardous-areas should be
provided with raeans te ensure disconnection quickly in
the event of overcuirent, averload or carth fault conditions.
Suitable protection shouid be fitted whera there is a danger
that three-phase apparatus may be subject to cxcess current
during single-phasing operation.

NOTE. This clause does not apply to apparatus and systems with
type of protection ‘i', for which guidance is given in Part 4 of the
code.

22. Earthing

22,1 Earthing &f power systems. Generally earthing of
power systems should be in accordance with CP 1013.
High voltage ™ apparatus should have earth fault protection
in addition to overcurrent protection.

For low voltage systems, earth fault protection should be
applied in all cases where the earth loop impedance is
higher than the values required by application of
appropriate” regulation,

A correciion multiplier of 0.5 should be applied to the
maximum permitted impedance values in all cases where,
on initiat installation, it is anticipated that environmental
conditions could lead to accelerated degradation of earth
loop paths. :

22 2 |ntrinsic safety earthing. Detailed information on the
special requirements is given in Part 4 of the code.

22.3 Lightning protection. The requirements for lightning
protection are given in CP 326. ’

22.4 Electrostatic phenomena. The requirements for the
avoidance of ignition risks due to static electricity are
being dealt within a British Standard code of practice

in course of preparation.

22.5 Cathodic protection. The requirements for cathodic
protecticn systems are dealt with in CP 1021.

22.6 Protective multiple earthing (PME). Where the power
supply is directly from a system that is protected by PME,
special precautions may be required within the hazardous
area and specialist advice should be sought.

22 7 interconnection of earthing system. The power,
lightning and static earthing systems, where they exist in
the same area, shall be bondad together to ensure s far as
possible that all metal work ina particular area is at the
sarme potential under all conditions (see Part 4 for special
requirements for intrindic safety).

23, Isolation

See Part 4 of this code {or isolation recommendations
for Ex ‘i’ circuits.

23.1 All electrical circuits should be provided with an
offoctive means of complate circuit isotation, including
the neutral. Such means of isolation shauld be provided
for each item of electrical apparatus and/or cach sulx-
circuit. Adequate labelling shoutd be provided
immediately adjacent 1o each isolator to permit rapid
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identification of the apparatus or subicircuit that is
thereby controlled. A master isolator or isolutors
may also be provided that will permit disconnection
of large areas of plant in the event of severe
gmerqency.

23.2 The means of isolation when located ina
hazardous area should be « switch that hreaks atl poles,
including the neutral, and that is provited with an
appropriate type of protection, This applics equally

to single-phase subcircuits. When the means of isolation

is located in a novi-hazardous area, the switch should
lreak all poles, inciuding the neutral, or alternatively may
preak only the live poles, the neutral being isolated by
removing a link. The means of isolation should be capable
of being locked in the OFF pasition.

23.3 Where the means of isolation is not immediately
adjacent to the associated apparatus, effective measures
should be taken to prevent the restmation of supply to the
apparatus while the risk of exposing live concluctors to an
explosive gas-air mixture continues.

24, Emergency supplies

Consideration should be given to the provision of emergency
supplies 1o electrical apparatus {e.g. emergency lighting,
critical instruments, valves) that may be required to operate
during periods of power failure.

25. Wiring systems

The types of wiring that in principle may be used ior instal-
talions in hazardous areas are clescribed betow. The detailed
requirements for permitted types of cabie and their
accossoring are described in the Parts of the code dealing
with individual types of protection. All cables, conduit antl
accessories should be in accordance with the appropriate
British Standards, '
NOTE. Requirements for the inutallation of power systems may

not apply to the installadnon of apparatus and systems with type of
protection i'. For guidance on the fater see Part 4 of the code,

Types of wiring and system that may be used for installa-
tions i hazardous areas oare

{a) cables drawn intc screwed, solin drawn or seam
welded steel conduit; and

{b) cabtes that are otherwise suitably protected against
mechanical damage.

For {b) the following types of cable in principle may he
used in Zenes 1 and 2

(1) lead sheathed cable;

{2) armoured cable;

{3} thermoplastic or elastomer insulated, screcned or
armoured cable with PVC, PCP or similar sheath overall;
{4} cables enclosed in a seamliess aluminium sheath with
or without armour, with an outer protective shzath {sec
also appendix B);

(&) mineral insulated metal sheathad cable [see also
appendix B);

(6) thermaoplastic or elastemer insulated fexibie cable
or cord with a flexible metallic screen ov armour and
with a PVC, PCP or similar sheath overall;

(71 thermoplastic insulated cable will semi-rigid sheath.

NOTE. The sheath of a metal sheathad cable should not fie used
as the neutral conductor.

In Zone 2 only, other cables may be used {sec the Parts of
the code dealing with the relevara types of protection
.uitable for use in Zone 21, For Zone O the cabling will be

part of an ‘ia’ system o as spacified in type of protection
‘s* for Zone O (see Part 8 of this code).

25.1 General installation requirements for wiring systems

25.1.1 Electrical continuity between metallic enclosures
and conduit, armour, or cable sheaths and armour, or across
any joints in the canduit or armour, should be ensurcd by
the integrity of the joint itself. If external bonding is in
certain circumstances necessary, it should preferably be
connected directly across the joint.

25.1.2 Where circuits traverse a hiazardous area in passing

from one non-hazardous area to another, the wiring in the
hazardous area should conform with the recommendations
of this code.

25.1.3 Except for trace heating, fortuitous contact between
conduit or the metallic armouring/sheathing of cables and
pipewark or equipment containing {lammahble gases, vapour
or liquids should be avoided. The insulation piovided by a
non-metallic ouier sheath on a cabie will usually be
sufficient to avoid this,

25.1.4 Wiring should be installed, so far as is practicable, in
positions that will prevent its bicing expased to mechanical
amage and {with the exception of trace heating cables) to
the effects of heat and to corrosive or solvent agencies.
Where exposure of this nature is unavoidable, appropriate
protective measures should be taken.

25.1.5 For terminal connections to fixed apparatus that
may be required from time to time to be moved 2 small
distance {e.g. motors on slide railsj, cables arranged to
permit the necessary movement without detriment to the
cable, or one of the types of cable suttable for transport-
able apparatus may be used. Suitably protected terminal
boxes for the junction with the fixed wiring and apparatus
respectively should be provided where the fixed wiring is
not itself of a type suitable to permit the necessary move:
ment. tf fAexible metatlic tuhing is used, it and irs fittings
should be so constructed and assembled that damage to the
cable conseqguent upon its use is avoided. Adequate earth-
ing or bonding should be maintained.

95.1.6 Where cables or conduit pass through a floor, wall,
partition or ceiling that forms a gas or fire barrier, the
hote provided for them should be made good with cement
of similar incombustible material to the full thickness of
the flogr, wall, partition or ceiling. Alternatively, cable
glands or cable transits may be used for this purpose.

25.1.7 Where trunking, ducts, pipes or trenches are used
to accommodate cables, precautions should be taken to
prevent the passage of flammable gases, vapours or liquids
from one atea to anothe and to |.revent the collection of
flammable gases, vapours or liquids in trenches, Such
precautions may involve the sealing of trunking, ducts and
pipes and the adequate ventilation or sand filling of
trenches.

25.1.8 All apparatus, connections and wiring whose func-
tions are nol apparent should be clearly marked to enable
their relationship Lo any associated apparatus, connections
and wiring o be clearly recognized.

25.1.9 Where an overhead supply line is used for either
power or telecommunication circuits, it should be wermin-
ated 10 a cable outside the hazardous area to he fitted at
or hear the terminal pole with eflective suige protective
apparatus. The armouwing or metal sheathing of the cable
should be electrically condinunaus, and the end adpcent to
the point of ennnection witly the overhead bine should be

Bonded to the carth electrode of the su qu'ﬂEUh‘lentS
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apparatus. In arddition the a mouring or metal sheathing area houndary ar, Tailing this, on the side remote from the
should be independently earthed as near as possible to the lhazardous area.
junction of the cable with the installation and bonded to NOTE. The use of a sealing device is tssential to the maintenance

the lightning protective system, if any, associated with the of certain lypes ol protection (see the app opriate Parts of the
hazardous drea (seu also CP 328). ) code).

25.1.10 The wiring entry to the apparatus should maintain * 25.3.4 Surface mounted conduit should be supported Iy A
the integrity of the type of protection of the apparatus, spacing saddles.

25.1.11 Unused cable entries in electrical apparatus should 25.3.5 All joints in an essembly of conduit should he
be closed with plugs suitable for the type of protection of painted after assembly with moisture resistant paint to
the apparatus. inhibit the development of rust.

25 1.12 Where accessories (e.g. @ junction box} are used NOTE. Attention is drawn 1o the importance of elficient earthing
for the interconnection of cables, only those accessorics and bonding in an installation.

that are suitable for the zone concerned should be used. 26.3.6 Al bends in cenduit should be machine made and

Where cables are terminated in apparatus or accessories with  radiused 50 as 10 facilitate the easy drawing in of cables.
type of protection ‘e, the cable \ugs or other conneclions
should e so arranged as {o ensure maintenance of the
cleepaae and clearance distances specified in

BS 46832 - Part 4.

25.1.13 Consideration should be given to the teatineni or
protection of cables and concuit against fire and fue
tranamission whers high process integrity is required.

25.3.7 For zdditional requirements for conduit systeni.,
that are relevant to particular types of protection, sec the
appropriate Parts of the code.

25.4 Cable systems. Conductors may be of copper or
aluminium, but plain aluminium should not Le used for
conductors with cross-sectional areas less than 16 mm?

{see also B.6 for precautions on the use of aluminium in Ex
25 2 Factors affesting choice of wiring system. In regard to 'd’ enclosures).

the choice of system fhe following environmental factors

‘ - X A Cable runs should, where practicable, be uninterrupted,
should bo considercd in addition to those indicated in 25.1.

Where discontinuities cannot be avoided, the joint should
26.2.1 When the choice of wiring system and its sithet be encapsulated or made in a compound filled joint
component parts is being considered, due account should box or be protecied in accordance with the requiremenis
be taken of the nature of the haxzardous environment, of the zone.

including chemical and thermal factors, particularly
currosive and solvent agencies. [t should be noted that
PVC is vulnerable to altack by certain organic chemicals.
Where contact with such Jiguids is likely to be sufficiently
lonrg to cause deterioration of the PVC (as may occur with
Luried cobles in comaminated arceas), consideration should
Ise given to the use of metal sheathed cables or alternative
insulants or sheaths.

Certain types of protection require specific lypes of cable
glands; reference should be made to other Parts of the code
for detairs.

Attention is drawn to the need to prevent transmission of
flammable fluids from a hazardous to a non-hazardous
area thraugh the interstices of cables terminating in
apparalus {e.g. pressure switches or canned pumps) inwo
which such fiuids are introduced, Under fault conditions
{e.g. diaphragm or can {ailure} the fluid may be released
inside the appatatus under cansiderable pressure against
whose effects it may be difficult to seal the cable
interstices. Apparatus of this kind should be deliberately
vented to atmosphere, hut if this is not possibie (e.g. an Ex
'd* enclosure) a special sealing joint or fengih of mineral
26.2.3 Minerd insulated metal sheathed cable may be used  insulaied metal sheathed cable should be introduced in
where it is not subjected to flexing. Special consiclerations the cable run.

are necessary for installations ot apparatus wiih type of
protection ‘e’ {see Part G of this codel.

25.2.2 Screwal sieel conduit systems aie satisfactory for
many situation: but should not e used where vibration
may cause fracture or loosening of joints or where excessive
stress may be imaosed as a result of its rigidity or where
corrasion or excessive internal condensation of moisture is
likely Lo occuy.

All eables should be provided with adegtiate mechanical
protection. Cables should be adequately supported

Where electralylis corrosion of the copper sheath may throughout their length, care being taken to avoid

result {rom contact with walls or other surfaces to which excessive pressure when cleats are uscd. Harizontal cabyles
the cable is attached, it should be kept ciear of such surfaces  may be carried on supports or cable trays or through

or covered with a protective sheath. protective troughs or tubes. Rising cables should be clipped,
25.3 Conduit systems cleated or otherwise attached to suitable supports that

25.3.1 Conduit should be screwed heavy gauge steel, solid provitle adequate mechanical protection and support.

drawn or seam welded in accordance with the requirements Where single core metal sheathed or armoured cables are
ot BS 31 or BS 4568. used, precautions shouid be taken to avoid dangerous

. . . . s £ 1V > .
NOTE. The use of plastics conduit wi th apparatus having specific heath vol tages or currents

types of protection is discussed in the approprinte Parts of the 25.4.1 PVC covered and/ar insulated cables. Attention is
cade. drawn to the fact that as the temperature decreases, PVC
25.3.2 Elbows of the solid type may be used for the compounds become increasingly stiff and brittle with the
immediate connection of conduit to apparatus. iesult that if most PYC cahles are l‘?cnt too sharply, or are
struck at temperatures of about 0 "C or lower, Lthere is a
tisk of shattering the PVC, Thercfore it is advisahle to store
PVC cable at temperatures above O °C for at least 24 1y
pprior to installation {sev atso 25.2 for the effect of organic
chemicals on PVC].

25.3.3 Where a run of conduit, irrespective of size, passes
from a hazardous area to a non-hazardous area, a stopper
lhox or sealing device should be inserted at the hazai dous
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