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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, chemica  and
petrochemical  plants, gas handling and
processing installations and other such facilities.

IPS are based on internationally acceptable
standards and include 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 rdevant 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 1PS 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
rdevant 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 lranian 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 al 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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1. SCOPE

1.1 This Standard Specification covers the
minimum requirements for installation, testing
and setting to work, including the responsibility
of contractor for construction, installation and
maintenance period of the electrical installation
associated with specified project.

Note 1:

This bilingual standard is arevised version of the
standard specification by the relevant technical
committee on July 2009, whichisissued 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 shal, 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 60079-14"Electrical  Apparatus for
Explosive Gas Atmosphere"

IEC 60417 "Graphical Symbols for use
on Equipments”

IEC 61892-6 "Mobhile and Fixed Offshore
Units-Electrical Istallations"
Part 6 — Installation”

IPS (IRANIAN PETROLEUM STANDARDYS)

IPS-E-EL-100(1) "Engineering and
Equipment Standard  for
Electrical System

Design(Industrial & Non-
Industrial)"
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Section 7.11 "Earthing, Bonding and
Lightning Protection”

IPS-E-EL-110(0) "Engineering  Standard
for Hazardous Ared"

IPS-D-EL-208(0) "Reference Drawing Power
Installation Details, Cable
Route Marker & Location
Category 200"

IPS-D-EL-209(0) "Reference Drawing
Power Installation
Details, Concrete Cable
Duct Bank (Road
Crossing) Category 200"

IPS-D-EL-210(0) "Reference Drawing
Power Installation
Details, (Cable Trenches)
Category 200"

IPS-I-EL-217(0) "Inspection Standard for
Precommissioning Electrical
Tests"

2.1 Local I nformation

The contractor will be required to obtain any local
information necessary to permit compliance with
the above stipulations. Also, to give notice to
Local Authorities (if required), in order to enable
the electrical services to be made and requirement
to be met in respect of approval of inspections and
tests in which the installation is to comply.

2.2 Specifications, Rules and Regulations

2.2.1 The work executed under the contract shall
be carried out in accordance with the General
Conditions. Specification, Drawings, Orders,
Rules and Regulations and Standards are part
thereof referred to herein whererdevant.

2.2.2 Main contract documents.
2.2.3 IPS Fire and safety regulations.

2.2.4 Any special regulations arelaid down by the
local utility services, such as power, water
drainage, gas, and telecommunication governing
the use of their services (if required).

2.2.5 HSE Regulations (Ministry of Labor &
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Social Affaires)

3. CONSTRUCTION & INSTALLATION

3.1 All installation work shall be carried out by
skilled personnel in pertinent kind of installations.

3.2 The completed installation shall meet all
requirements and to be carried out in accordance
with relevant Rules, Regulations, Codes and
Standards previously specified, and executed in
good workmanship, to the satisfaction of
Engineer.

3.3 All tools, measuring instruments and
installation equipment for use by contractor shall
be provided by Contractor.

3.4 Where special tools are recommended by the
Equipment Manufacturer, the Contractor shall
conform to such recommendation.

4. EXAMINATION OF OWNER DRAWINGS
AND LOCATION OF EQUIPMENT

4.1 Gener al

The drawings indicate the extent and genera
arrangements  of electrical  equipment. Exact
locations, distances and, levels will be governed
by actual field conditions. The eectrica
contractor shall verify all dimensions in the field
prior to the installation, as soon as possible and
inform Engineer the discrepancies.

4.2 Changes

If any departures from the original intent of the
drawings and or specifications are deemed
necessary by the eectrical Contractor, details of
such departure with drawings, if necessary-
together with reasons of departure shall be
submitted to the owner as soon as practicable for
approval. No such departure shall be made
without the prior written consent of the Engineer.
Phase and neutral colours plus the conductor
numbering shall be clearly visible.

5. CABLES
5.1General

5.1.1 All Miniral Insulated Cables, cabling shall
be neatly formed using levels and plumb lines.

5.1.2 Where more than one cable is pulled
through a duct or conduit, the cables shall be
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pulled through as a bunch and fed to eliminate
crosses and abrasions of sheaths.

5.1.3 Cores of multi core control cables shall be
identified by numbered beads or Sleeves at the
terminal of equipment.

5.1.4 Cable ducts or cable ways entering or
leaving building shall be sealed at both ends by
bitumen compound or other accepted practices to
prevent ingress of hydrocarbons, water etc., into
cable.

5.1.5 Sufficient information is given in the project
drawings to indicate the general routes of cables.
Final route are to be determined on site and
changes made only where absolutely necessary
and with the approval of the Engineer.

On 3 and 4 core cables, phase colours to be: Red,
Yelow, Blue, and neutral color to be Black.

On multi core control cables the same color or
number shall be used for each termination where
identical duties areinvolved.

At termination points, where cable cores and
conductors are connected to bus bars, switches,
terminal boards etc., the phases and neutral colors
plus conductor labeling shall be clearly visible .

5.1.6 Glands for use with "PVC/SWA/PVC" and
"PVC/LC/SWA/PVC" cable shal be of the
mechanical (none wiping) types flameproof or
industrial to suit the situation. A "PVC" shroud or
lip shall be provided over the gland, where
necessary.

5.2 Underground Cabling

5.2.1 Cables laid below ground shall be buried in
accordance to the standard drawing IPS-D-EL-
210(0) unless otherwise specified in project
drawings.

5.2.2 The cable shall be laid on a 100 mm sand
base free from sharp protrusions and covered with
150 mm of sand. The cable run shall then be
covered with concrete slab cable covers with
sufficient width to cover al cablesin therun. To
complete the installation, the trenches shall be
backfilled and rammed with the soil originaly
removed. Routes deviations and location of cable
joints shall be indicated with concrete markers in
accordance with IPS-D-EL-208(0) standard
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drawings, by non corrosive metal at intervals on
horizontal or vertical runs.

5.2.3 All cables shall be identified by their
respective number stamped onto stainless steel tag
and wired to the cable at each cable gland
termination. Similar tags shall be attached to the
cables at intervals of 500 mm in all situations
other than in duct, but atag must be wired to each
cablewhereit enters or leaves a duct.

5.2.4 HVIMV cables may be laid in the same
trench with LV cables. HV /MV distribution
cables shall be separated from LV cabling, e.g.
By means of a continuous row of cable tiles
placed vertically between the two cable types, or
by any other suitable barrier. If cable tiles or any
other barrier are not used, at least 600mm clear
gpace should be considered between cables. For
dimensions, reference to be made to the
IPS-D-EL-210, Drawing.

5.2.5 For road crossing of power cables reference
should be made to the IPS-D-EL-209(0)
Standard drawing.

5.2.6 HV/MV and LV single core cables shall be
laid in trefoil formation with 150 mm clear
spacing between the trefoils. They shall be braced
by non-magnetic clamps riced in 500 mm
distances for withstanding expected short circuit
forces. Trefoil formation shall be used for each
three phase group of single core cables.

When trenches are not filled with soil, the cables
shall be fixed to trench bottom / cable trays inside
the trench. The distance between the fixed points
shall be 3000mm.

5.2.7 Power carrying (HV/MV) cables in trenches
shall be laid in a single layer formation, and shall
only be laid in a double layer with the owner's
approval. In this case a distance of 300 mm
between HV/MYV cable layers shall be considered.

LV cables in trenches shall be laid in two layers
formation maximum.

Control cables in trenches may be installed as
additional layer on top of the LV cables. In this
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case a distance of 300 mm over the LV cables
shall be considered.

5.2.8 A clear distance of at least 300 mm between
cable and pipe (including insulation) shall be
maintained. Cables should cross underneath
buried pipelines except where the depth measured
at thetop of the pipeine is morethan 1 meter.

If close crossing with Underground pipeines
carrying hot liquids or gases or which are
regularly steam-cleaned can not be avoided, the
pipeline shall be insulated in order to limit its
outside temperature to a maximum of 60 degree c,
and the clear distance increased to 600 mm. In
these cases cables may need to be run above
pipelines using a sand-filled concrete bridge.

5.2.9 A Minimum of 20% spare space shall be
considered for al future expansion and / or
modification for future cable laying in concrete or
duct bank.

5.3 Aboveground Cabling

5.3.1 Aboveground cables shall be adequately
supported on hot dip galvanized cable trays, fixed
to steel brackets. Cables shall be fixed or clamped
to the trays. Metal parts of the cable racks and
trays shall be bonded and connected to the
common earting grid.

5.3.2 On multiple cable runs the cables shall be
neatly grouped and where bends are required,
additional clipping to be used.

5.3.3 For bending radius of cables see in
attachment to Electrical System Design Standard
No: IPS-E-EL-100(1)

5.3.4 HV/MV and LV single core cables shall be
laid in trefoil groups with 150 mm clear spacing
between the trefoils. They shall be braced by non-
magnetic clamps for withstanding expected short
circuit forces. Trefoil formation shall be used for
each three phase group of single core cables.

On trays or rades HV/MV cables shall be
segregated fromthe LV cables.

5.3.5 Cables or cable supports shall not be fixed
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directly or indirectly to plant equipment or
process piping which may require removal or
replacement.

5.3.6 Individual cables emerging from floors or
soil shall be protected against mechanical damage
by means of hot dip galvanized stedl pipes. Single
core cables emerging from floors or soil shall be
protected by rigid PVC pipes. These pipes shall
extend at least 100 mm above ground floor level.

5.3.7 Power cables in trays / ladders shall be
installed in one layer. Control cables in trays /
ladders may be installed in two layers maximum,

5.3.8 A minimum of 20% spare space shall be
considered for al future expansion and / or
modification for future cable laying in cabletrays.

539 The distance beween supports of
aboveground cable tray / ladder in vertical runs
1500 mm, and in horizontal run 2500 mm
maximum shall be considered.

6. EARTHING OF ELECTRICAL CIRCUITS
AND EQUIPMENT

6.1 The method used to connect metalwork to earth
has to be compatible with the type of installation
and its supply system. The requirement for the
connection of metalwork of electrical equipment
other than parts that are normally live on current
carrying are specified in:

IPS-E-EL-100(1) Electrical System Design.

6.2 However, in absence of earthing drawings:

All metallic structures, tanks, vessds, pumps,
motors and other equipment shall be adequately
bonded together and connected to the earthing
system.

References, to be made to the standard drawings
IPS-D-EL- 400.

Note:

a) Pipe work joints where not dectricaly
continuous shall be provided with copper
jumpers.

b) Where insulated flanges are included in the
pipe run in locations where cathodic protection is
applied on pipe line, the application of jumper

10
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shall be avoided and special stoppers to be used.
This shall be coordinated with cathodic
protection Engineer.

6.3 The earth connecting method shall comply with
accepted practice i.e. Cad welding for underground
and cad welding / bolted for aboveground. Brackets
to equipment shall be used and shall have the
approval of the Engineer before welding is
commenced. Bolted and studs parts shall be tin
plated.

1. INSTALLATION
PROTECTION

OF LIGHTNING

7.1 Lightning and static earthing and bonding
system shal be in accordance  with
IPS-E-EL-100(1) "Electrica System Design"
Section 7.11"Earthing,Bonding and Lightning
Protection”

7.2 Where protective systems are required they shall
include air terminals, down conductors and earth
terminations so installed as to minimize the
possibility of voltages being induced in eectric
cables due to the passage of electric currents.

7.3 A protective system need not be fitted to a unit
of metallic construction, where a low resistance
path to earth will be inherently provided by bolted
and welded steelwork from the highest point of unit
to earth.

7.4 Air terminals (top of lightning arresters) shall be
made of copper or copper aloy conducting bar of
not less than 12mm diameter and shall project at
least 300mm beyond the top of the mast.

7.5 Down Conductors shall be tape or cables made
of copper or copper aloy. Cableis preferred as both
the insulation and circular shape inhibits surface
discharge.

7.6 For Offshore installation, other materials which
are resistant to sea water may be used for air
terminals and down conductors, for example,
stainless steel or aluminum alloys. The resistance
between air terminals and earth terminals shall not
exceed 0.02 ohms.

8. MATERIALS

8.1 General

All materials provided by contractor shall be new
and conform to the latest pertinent standard for the
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use and locations for which they are intended. All
materials shall meet with the owner’s approval.

8.2 Owner Supply

The contractor shall take delivery of and install the
items shown on the drawings, listed on the bill of
materials and/or specified within the contract
documents as owner supplied materials.

The contractor becomes responsible for owner
supplied materials, upon receipt by the contractor.

8.3 Electric Contractor Supply

All materials necessary for a complete operable
electrical installation not designated owner supplied
shall be supplied and installed by the contractor. Any
material required or called for on the drawings and
not listed in bill of materials shall be provided by the
contractor. Verification of quantities listed on the hill
of materialsis expected at early stages of work.

8.4 Expediting

It shall be the responsibility of the contractor to
determine what materials he must expedite to
maintain the agreed construction schedul es.

8.5 Ddlivery

It shall be the responsibility of the contractor to
provide on site, storage for all the electrical
equipment and materials to keep them clean, dry
and free from possible hazards in the field prior to
installation.

9. EQUIPMENT
GENERAL

INSTALLATIONS IN

9.1 All dectrical equipment such as rotating
machinery, transformers, transformer-rectifiers
switchgear and control gear, M.C.C., protection
system, batteries, charger, and *UPS’ shall be
installed according to Company approved
Manufacturer’s  instructions and  engineering
drawings, unless manufacturers are responsible for
installation, of their delivered equipment.

10. ELECTRICAL [INSTALLATIONS IN
HAZARDOUS AREAS  (POTENTIALLY
EXPLOSIVE ATMOSPHERES)

When dectrical work is carried out in hazardous
areas, requirement of IEC 60079-14 shall be
adhered to in conjunction with the area
classification drawings and the following standards:

IPS-E-EL-110(0) "Engineering standard for

12
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Hazardous Area part 1- Electrical Area

Classification and Extend"

11. INSTALLATION OF GENERATORS AND
MOTORS

11.1 Generators shall be located in well-ventilated
spaces where combustible gases cannot accumulate.

11.2 Generators and motors shall, where applicable,
be installed to minimize the effect of vibration of
the unit. See IPS-D-EL-201,20 , L.V motor
horizontal and vertical Installations.

12. INSTALLATION OF TRANSFORMERS

12.1 Large oil-Immersed transformers shall be
installed over an oil pit whose volume is compatible
with the quantity of oil in transformer. Oil-
immersed transformers shall be installed in an area
with provisions for containment and drainage of
liquid leakage. When flammable liquid such as oil
is used, consideration shall be given to the need for
fire extinguishing equipment, taking into account
other equipment that may be installed within the
same space.

12.2 Transformers can stand on skid or on caster.
While they have to be on caster, proper iron rail to
allow movement of transformer shall be provided.
Transformer base shall be surrounded by grave as
recommend on pertinent drawings.

12.3 Transformers and their connections shall be
protected against mechanical damage, condensation
and corrasion as may reasonably be expected.

13. INSTALLATION OF SWICHGEAR AND
CONTROLGEAR ASSEMBLIES

13.1 Swichgear and Controlgear Assemblies shall,
in so far as practicaly possible, be installed in
easily accessible and well-ventilated locations
where combustible gases, acid vapours or similar do
not occur, and shall be located well clear of heat
sources such as boilers, heated oil tanks, steam
exhaust pipes or other heated pipes.

13.2 Where switchgear and controlgear assemblies
are located in dedicated rooms, pipes or conduits for
water, steam, gas, ail, etc., which are not related to
the electrical equipment, are not permitted.

13.3 Aninsulating mat or grating shall be provided
in front of switchgear and controlgear assemblies
and also at the rear, if access from the rear is
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required. The insulating mat or grating shall be oil-
resistant and non-slip.

14. STORAGE AND CARE OF ELECTRICAL
EQUIPMENT

14.1 General

General checking of equipment materials, and
electrical  equipment and machinery shall be
examined as soon as possible following arrival at
thesite

Checking should be carried out against respective
orders and specifications and where deficiencies or
non compliance with an order occurs, details shall
immediately be notified, to site Engineer. Wherever
possible equipment shall be returned to its original
packing for storage until required for use.

14.2 Storage and Protection

Methods of storage and protection required will
vary according to the type of equipment and the
area of operation concerned. Details of storage
accommodation and proposed methods of storage
for electrical hardware should be discussed and
agreed with site Engineer.

14.3 Cable Storage and | nspection

Underground cable supplied under a bulk order is
delivered to site in a sequence largely dictated by
the Manufacturer both in regard to volume and
content of individual consignments. Initial site
planning of cable storage space should be based on
the ovedl volume of cable involved and
convenience of handling to the various site
locations.

Asfar as possible different types and sizes of cables
should be segregated and grouped into single line
formation with drum marking readily visible.

Adequate space should be left between drum
formations to allow access for the heavy duty lifting
equipment and transport involved. Cable deliveries
shall be inspected on arrival at the site and checked
against.

14.4 Storage in Outdoor L ocation

Generally storage should be provided in a secured
and weatherproof building. Exception may be
justified for items of equipment which form part of
packaged unit for outdoor installation such motor
drive etc., it should be noted however, that such
equipment may not necessarily be fully protected
until installation procedures have been completed.
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Machined flanges associated with flameproof
enclosures and cable glands are particularly
vulnerable in this respect and equipment within this
category should be carefully checked both before
and during period of storage.

Electrical plant and equipment should be stored on a
supported base above floor level and in outdoor
locations, should be adequately covered to ensure
protection against the local weather, environment
etc., and in particular in rain, snow and dust as may
be applicable. Any discrepancies or damage shall
immediately be notified to site Engineer.

15. ELECTRICAL HEAT TRACING

15.1 Trace and surface heating shall be installed in
accordance with the system documentation. Special
care shall be taken to ensure that any limits
specified in the system documentation are not
exceeded.

15.2 Trace heating cables shall be strapped to
equipment and pipes using glass fiber tape or
another  method in accordance with the
manufacturer's documentation, and shall be spaced
approximately at 300 mm intervals along pipes, and
asrequired elsewhere.

15.3 Trace heating cables shall beinstalled in such a
way as to alow dismantling of joints, valves,
instruments, etc., without cutting or damaging the
cable.

15.4 Where surface heat tracing comes under
responsibility of electrical contractor it shall be
coordinated among the Engineer, Electric
Contractor, and Cathodic Protection Contractor.

No two flanges which are provided by insulator
rings shall be jumpered. No earthing shall be
provided on pipelines unless discussed and agreed
by the Engineer with due consideration to insulation
ring for cathodic protection.

For standard of installation of surface heating see
IEC 61892 “Electrical Installation”Part 6- Installation
of electric surface heating system.

16. PAINTING OF
INSTALLATIONS

ELECTRICAL

The contractor shall arrange for touch up of all
electric and control equipment marred by
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shipment or erection, using the same type of finish
astheoriginal.

17. LABELING AND IDENTIFICATION OF
APPARATUSAND CIRCUITS

17.1 All dectrical distribution apparatus shall have
permanently fixed by danger labels with black
lettering on a yellow background and shall comply
with |EC 60417 (trifoliate is adequate).

17.2 Each distribution board must be fitted with a
circuit or distribution way list. Against each circuit,
the designation and number of current consuming
devices shall be shown and size of fuseto be given.

17.3 Switch fuses bus bar chamber and distribution
boards shall be fitted with labels stating the voltage
and phases, where it is fed from and where it is
feeding to.

17.4 Any remote switch located out of sight of load
it controls, shall be provided with labels stating the
name of load and pertinent precautions to be taken
while putting the remote switch in on or off
position.

17.5 As appropriate al apparatus outgoing ways,
outlets and extension outlets units shall have
permanently fixed external labels to identify the
connected apparatus and the source of supply.

18. CLEAN-UP AFTER COMPLETION OF
WORK

18.1 The contractor shall be responsible for keeping
his works areas clean and free from debris and
waste materials at all times.

The interior of all electrical boxes, cabinets, control
pands, motor control centers etc., shall be cleaned
of dust, dirt and loose materials. Wire ways under
computer floor etc, shall be kept free of moisture
and debris, the above areas shall be vacuum cleaned
to the satisfaction of owner.

18.2 All opening in chambers, pands, conduit work,
and unused cable entries to be closed up or plugged
to avoid entry of dust, rodents etc., to eectrical
installation.

19. PRELIMINARY
CHECK

INSPECTION AND

19.1 Every dectrical installation shall be inspected
and tested by installer before commissioning test,
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this is to ensure as far as practicable that all the
requirements of the contract have been carried out
and installation is ready for pre commissioning.

The contract requires that the test carried out shall
not in any way be a danger to persons, property or
equipment even if a circuit is faulty, it is important
then that the following test are carried out wherever
relevant before commissioning test:

a) Ring final circuit continuity when applicable.

b) Protective conductor continuity including
bonding.

¢) Measurement of earth electrode resistance.
d) Insulation resistance.

€) Insulation resistance of site built assemblies.
f) Protection by eectrical separation.

g) Protection by barriers and enclosures.

h) Verification of polarity.

i) Earth fault loop impedance.

j) Operation of residual current devices.

k) In double pole, 3 poles and 4 pole switches
ensure that phase pass through the fuse and
switch.

I) In hazardous areas ensure that phase(s) pass
through the fuse(s) and switch(es) and neutral is
linked (no fuse and directly connected to
outgoing terminal of switch fuse).

19.2 Warning shall be affixed to eectric installation
regarding the frequency of inspection and testing.

The inspection and testing shall not cause danger to
persons or livestock and shall not cause damage to
property and equipment even if the circuit is
defective and notice shall be provided for periodic
inspection and details of when it should be tested
again". The period between tests may be 3-5 years
depending on environmental and maintenance
service, but this can be made less if this is thaught
appropriate by the Engineer.

19.3 The Engineer is entitled to inspect, examine
and test the workmanship during the course of
installation; any such inspection shall not release
the contractor from his obligation under the
contract. Any work in the opinion of the Engineer
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which is not up to standard shall be rectified at the
Contractor own expense.

19.4 After completion of installation and preliminary
check, pre commissioning (pre-accepting test) to be
carried out in accordance with pre commissioning
tests standard | PS-I-EL-217.

20. RETURN OF UNUSED MATERIALS AND
EQUIPMENT TO CLIENT

At the end of the work contractor shall provide alist
of unused materials and equipment for Company
representative for return of them to Company store
alocated for the purpose, unless otherwise specified
in the contract.

21. PREPARATION OF
DRAWINGS FOR CLIENT

AS BUILT

A set of as built drawings shall be marked up by the
electrical contractor in red on a daily basis. The
owner shall have access to view this set of drawings
at all times.

Before final acceptance of the work, the electrical
contractor shall furnish the owner with one
completely detailed set of as built drawings
showing final locations and connections for all
electrical work carried out. Such as built drawings
shall includes all pertinent notes and dimensions
necessary to show clearly the location and physical
characteristics of all conduits, conductors and
connections.

As built drawing will be verified and shall not be
deemed complete until they areto the satisfaction of
owner.

22. PREPARATION FOR PRECOMMISSIONING
TESTS

1) A programme including time schedule and
test procedure shall be provided for
precommissioning tests with the approval of
Engineer.

2) All provision such as testing equipment,
special tools and coordination for availability of
power and al pertinent work permits shall be
envisaged as perprecommissioning eectrical
tests standard | PS-1-EL-217
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23. TEST OF COMPLETED INSTALLATION

23.1 Ingpections and Tests

Inspections and Tests shall be performed as per
standard |PS-1-EL-217

24, DOCUMENTATION

24.1 Installation shall be carried out in compliance
with the detailed design and installation documents
and to the satisfaction of the appropriate authority.

After installation, these documents shall incorporate
al the variations made during the construction of
the unit.

24.2 Maintenance procedures and records for
electrical equipment shall be documented, together
with a recommended programme. Such a
programme shall ensure the continued suitability of
the equipment for the application.

24.3 It shall be documented, by means of an
installation contractor's declaration, that all
equipment, cables, etc. have been installed in
accordance with the procedures and guidelines
issued by the manufacturer of the equipment,
cables, ec., and that the installation has been
carried out in accordance with this standard.

25. PROVISIONAL ACCEPTANCE OF
ELECTRICAL INSTALLATION

After completion of installation and tests, client
shall provide provisional acceptance test certificate
complete with defect lists (which shall be remedied
in agreed time). When defects are_cleared and
inspections results are satisfactory, acceptance
certificate will beissued.
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