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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries,  chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .

Postal Code- 1585886851

Tel: 88810459-60 & 66153055

Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY:

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER:

Means the “Company” where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract document

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR:

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

INSPECTOR:

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY':

Is used where a provision is completely
discretionary.
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0. INTRODUCTION

With all the accuracy and precaution which may
be exercised for preparation of hazardous area
classification drawing, selection of electrical
equipment and their installation in compliance
with the internationally recognized Standards,
Codes and Recommendation etc. safeguarding
against explosion in potentially explosive gas
atmosphere cannot be guaranteed unless the
equipment and/or installations in condition to
proper and safe operation are properly
inspected, tested, maintained and repaired as
required by trained and responsible personnel.

It should be noted that correct functional
operation does not itself necessarily indicate
conformity with the recommendation for safe
use of apparatus. It is a well planned, timely and
organized periodic inspection, which reveals the
defects or shortcoming that may otherwise lead
to disasters and fatalities. To avoid such
mishaps and failures, there is a need for periodic
inspection and necessary spare and rectification
of faults.

This Procedure deals with the initial and
periodic inspections of electrical apparatus in
potentially explosive atmosphere.

The inspection, maintenance, replacement and
repair of apparatus, systems and installation
shall be carried out only by personnel whose
training includes instruction on the general
principles of area classification and on various
methods of safeguarding.

They should know the instructions of
manufacturers and Certifying Bodies.

Retraining, to be arranged for them regularly to
refresh  their knowledge in  hazardous
atmospheres.
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1. SCOPE

This Standard covers the requirements for initial
and periodic inspection of electrical apparatus
installed in  potentially  explosive  gas
atmospheres. It describes in details the items to
be inspected in equipment with type of
protections:

Ex d, Exi, Ex p, Ex n, and Ex e. In addition, Ex
g, Ex 0, and Ex m,

The schedules of inspection shall be
supplemented with any specific instruction,
dictated by Certifying Authority in addition to
those recommended in this Standard.

Note 1:

This bilingual standard is a revised version of
the standard specification by the relevant
technical committee on May 2009, which is
issued as revision (1). Revision (0) of the said
standard specification is withdrawn.

Note 2:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated
and undated standards/codes are referred to.
These referenced documents shall, to the extent
specified herein, form a part of this standard.
For dated references, the edition cited applies.
The applicability of changes in dated references
that occur after the cited date shall be mutually
agreed upon by the Company and the Vendor.
For undated references, the latest edition of the
referenced documents (including any
supplements and amendments) applies.

IEC (INTERNATIONAL
ELECTROTECHNICAL COMMISSION)

IEC 60034 Part 5 " Classification of Degree
of Protection Provided by the
Integral Design of Rotating
Electrical Machines (IP Code)"

IEC 60079 "Electrical Apparatus for
Explosive Gas  Atmosphere"
Parts 0, 1, 1-1,2, 4, 5, 7, 10, 11,
13, 14, 15 and 18
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IEC 60947 " Low Voltage Switchgear and
Control Gear"

Part 4 -1 Contactors and Motor
Starters

IEC 60529 "Degrees of Protection Provided
by Enclosure (IP Code)"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-EL-110

Part 1 "Electrical Area Classification and
Extent"

Part 2 "Method of Safe-Guarding of
Electrical Installations"

3. CHANGE IN AREA CLASSIFICATION

To keep hazardous area classification up-to-
date, it is necessary to make changes on
drawings as soon as it occurs and withdraw the
old area classification drawings from users and
take them out from service.

4. INITIAL AND PERIODIC INSPECTION

4.1 General

All apparatus, systems and installations shall be
inspected on initial installation and after
replacement in accordance with the “Initial”
column of the inspection schedules (table 1).
Following any repair, adjustment or
modification those parts of the installation
which have been disturbed shall be checked in
accordance with the relevant items in the Initial
column of the inspection schedule:

If at any time there is a change in the area
classification, or in the characteristics of the
flammable material used in the area, a check
shall be made to ensure that all apparatus have
the correct group and temperature class and
continue to comply with the revised area
classification drawing.

4.2 Isolation

Unless it is part of an intrinsically-safe circuit
apparatus containing live parts and located in a
hazardous area it must not be opened (except as
noted below) without isolating all the incoming
connections including the neutral conductor.
Isolation in this context means the withdrawal
of fuses and links or the locking-off of an
isolator or switch.
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However, if the continuing absence of
flammable atmosphere can be guaranteed by the
authority responsible for that area, and a
certificate issued to this effect, essential work
necessitating the exposure of live parts may be
carried out by an authorized employee.

4.3 Insulation Testing in Hazardous Areas

By obtaining "Hot Work Permit", measurement
of insulation resistance is allowed.

4.4 Earthing Continuity Test

It must be ensured that earthing is proper and
earthing connections are clean and tight.

4.5 Alterations to Apparatus Systems and
Installations

4.5.1 No modification, addition or deletion shall
be made to any certified or ‘“approved”
apparatus, system or installation without the
permission writing of the certifying or
approving authority (such permission shall be
obtained through the Manufacturer of the
apparatus) unless it can be verified that such
change does not invalidate the certification or
approval.

4.5.2 No modification shall be made to the
safety features of apparatus which relies on the
techniques of segregation, pressurizing, or other
methods of safeguarding without the permission
of the engineer responsible.

4.5.3 When apparatus in a hazardous area is
permanently withdrawn from service the
associated wiring shall be removed from the
hazardous area or shall be correctly terminated
in an enclosure appropriate to the area
classification.

4.5.4 Where apparatus in a hazardous area is
temporarily removed form service the exposed
conductors shall be correctly terminated as
above, or adequately insulated, or solidly
bonded together and earthed. The cable cores of
intrinsically safe circuits shall be either
insulated from each other or bonded together
and insulated form earth.

4.6 Electrical Protective Devices

During commissioning, and subsequently at
intervals determined by the engineer responsible
but not exceeding two years, all electrical
protective devices shall be examined and, if
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considered necessary, tested to ensure that they
operate at their minimum practicable setting.

4.7 Flameproof Enclosures

When re-assembling flameproof enclosures all
joints shall be thoroughly cleaned and lightly
greased to prevent corrosion and to assist
weatherproofing. Blind bolt-holes should be
kept reasonably clean of grease to avoid damage
due to hydraulic lock. Only non-metallic
scrapers and non-corrosive cleaning fluids
should be used to clean flanges.

When inspecting apparatus with flameproof
enclosure, care should be exercised to ensure
that:

a) The safe gap complies with the
requirements of IEC Publications 60079-1
and 60079-1-1 or pertinent protection
certificate.

b) External solid obstacles which are not part
of apparatus such as steel-work, walls,
weather guards, mounting brackets, pipes or
other electrical equipment approaching the
flameproof apparatus have a minimum
distance described below from the outer
edges of the enclosure flange on opening:

Apparatus Group II A propane 10 mm
Apparatus Group I B ethylene 30 mm
Apparatus Group II C hydrogen 40 mm

4.8 Portable and Transportable Apparatus
and Its Connections

The apparatus group and “T” class should be
appropriate to all of the gases and vapors in
which the apparatus may be used.

Ordinary industrial portable or transportable
apparatus should not be used in a hazardous
area unless its use is undertaken under a
controlled procedure and the specific location
has been assessed to ensure that potentially
flammable gas or vapor is absent during the
period of use.
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Should plugs and sockets be in a hazardous
area, they should be suitable for use in the
particular zone of risk and should have
mechanical and/or electrical interlocking to
prevent danger during insertion or removal of
the plug.

In many cases the type of cable to be used will
be stated on the apparatus certificate. In cases
where this is not so, the cable should be suitable
for rough wusage and other adverse
environmental  conditions, e.g.  Elevated
temperatures and presence of solvents should
also be suitable for the circuit protective
arrangement, e.g. where earth monitoring is
used, the necessary number of conductors
should be included. Where the apparatus needs
to be earthed the cable may include an earthed
flexible metallic screen in addition to the earth
conductor.

4.9 Battery-Operated Vehicles

The frequency of inspection and maintenance of
battery operated vehicles which are specially
designed for hazardous areas, assumes
additional importance for mobile equipment
which, from the arduous nature of the work it is
called upon to perform, is subject to vibration
road shock and minor accidental collisions.

The frequency of inspection and maintenance
shall be determined by the conditions of service
but in any case a weekly examination of the
battery and its housing shall be made to ensure
that:

a) There has been no spillage of electrolyte.

b) The battery terminals are clean, dry, tight
and protected (e.g. with petroleum jelly).

c) The straps between battery cells are
undamaged.

d) The battery mountings and cover are
secure.

A check shall also be made to ensure that no
abnormal fractional rubbing of mechanical
moving parts of the truck has developed.

At less-frequent intervals all electrical apparatus
on the vehicle shall be inspected to ensure that it
has remained securely mounted and that it
otherwise complies with the appropriate checks
in the inspection schedules (see Clause 6).
Particular  attention shall be paid to
interconnecting wiring and to the tightness of
glands and terminations. Except for the
purposes of charging (which shall be carried out
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only in a non-hazardous area) the battery cover
shall be kept locked in position, and the
charging plug(s) and socket(s) securely mated,
at all times.

Fault-finding and rectification shall always be
carried out in a non-hazardous area.

5. RECORDS KEEPING

A system shall be established to record:

a) All apparatus, systems and installations.

b) The result of inspection and tests.

) The actions taken to correct defects found
during inspection.

6. SCHEDULES FOR INSPECTIONS OF
ELECTRICAL APPARATUS WITH
DIFFERENT TYPES OF PROTECTION

6.1 The inspection schedules referred to in
Clause 4 follows.

6.2 Figure(s) in column of "Remarks" indicate
the sub-clause number to which reference is
made in Clause 7.

Note:

The above mentioned schedules are not only
useful for hazardous areas but they can also be
applied for initial and periodic inspection of
electrical apparatus in safe areas.
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TABLE 1 - INSPECTION SCHEDULES FOR ELECTRICAL APPARATUS, RECOMMENDATION
FOR DIFFERENT TYPES OF PROTECTIONS IN HAZARDOUS EXPLOSIVE ATMOSPHERE

Sl oo SUjlas Gblo jo b cbles gloil cqa (B Jlug ow )il ol o ool oy (guso o) ol —) Jgu
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Apparatus is appropriate to classification.
. A B N
el gy il 3oy bl ¥ v ¥ ¥
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el 3 slos §I 1S iy slas B B
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R e (9929 O ygeo o) Ko 6)15 05; 2 - - -
System group or class (if any) is correct. A B N J
el g (33l 5N s 09,5 Ly IS
Apparatus carries the correct circuit identification.
o A B SO I v v 7.1

ol ) Kws &l dasein

Obstructions referred to Clause 4.6 do not conflict with
requirements. A A N - N - -
)l b SLIIIL £-F 0 a5 0als 00ls g4 alse

Enclosures, glasses and glass metal seals are satisfactory and
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Dimension of gaps are correct. Al o b 50 lal A B ~ - —
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INSPECTION* - REMARKS
CHECK THAT CATEGORY TYPE (:Z;RO'I;ECTION %8
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one point only. )
Sy had b ocel oul gilulas ey Jlasl 5l el B13 Sl A A --- \/ --- --- ---
Earthing connections are permanent and not made via plug and
socket.
J‘“ﬁ »rs aLs 9° d‘)‘b )“ 9 Sl s°jl° O=2) 6"“’ JL‘J‘ A A - v - - -
RURPREA
Cable screens are correctly earthed.
Al e e o Spp b LIS atwg als | A B el B
Size, type and segregation of cables are satisfactory and there
is no obvious damage.
ol g Aites it cols, b WS gilulas g ggi o3l A B V
Wyl S
Adequate segregation exists between terminals.
)5 35ms b a3 e cnslin (55Lolo A B A
Segregation is maintained on relays and similar devices having
moving parts.
S Sltend 5 plie blog g o o) 5 50 silulex A A v 74
Ll 00 Iobu] adle
There is no obvious damage to apparatus.
8,05 0929 olfiws (59, 5ol cuml A A - v - -
Barrier units are of correct type installed in accordance with
the certification requirements and are adequately earthed.
5 00l ceal asl (2lS Sl L Gillae cuslie slo 0usS las A B - V - -
RHPRW O JLAS‘ e )514;'
Electrical connections are tight and electrical clearance and
creepage distances are adequate. A B . N . . -
i cwlie (535 g 5l Jeolgd g s (S (B DYl
Rating of replaceable fuses complies with certification
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Notes:

Category "A" Inspection should be carried out in
all cases and where periodic, they should be at
intervals not exceeding two years. More frequent
and more detail inspection will be necessary
where there is corrosive or other adverse
atmosphere, a high risk of mechanical damage or
vibration or where there are onerous
circumstances, the need for more frequent
inspection may also be determined by operating
experience.

Category "B" The need for the method and the
frequency of Category "B" inspection is at the
discretions of the Engineer responsible.

It is not intended that periodic inspection should
incur undue disturbance of apparatus unless
considered necessary by the Engineer responsible.

7. REMARKS ON SPECIFIC
SCHEDULES

ITEMS OF

7.1 Apparatus should be positively identified with
its circuit to ensure that correct isolation can be
carried out.

7.2 Accumulation of dust or dirt can interfere with
heat dissipation and result in surface temperature
higher than those permitted in the hazardous areas
relevant to type of protection.

7.3 An initial inspection is necessary after
relamping relevant to enclosure type of protection.

7.4 An increased frequency of inspection may be
necessary.
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