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UNIT PRICE TOTAL
NO. Category Model Specification Unit QTY (RIAL) (RIAL)
1 ZR-FV-0. 6/1KV 3%10+1%6 5650
power cable m
2 ZR-FV-0. 6/1KV 3%10+2%6 560
power cable m
3 ZR-FV-0. 6/ 1KV 3%16+1%10 4500
power cable m
4 ZR-FV-0. 6/1KV 3%25+1%16 3300
power cable m
5 ZR-FV-0. 6/1KV 3%25+2%16 380
power cable m
6 ZR-FV-0. 6/1KV 3%35+1%16 2900
power cable m
7 ZR-FV-0. 6/1KV 3%35+2%16 550
power cable m
8 ZR-FV-0. 6/1KV 3%4+1%2. 5 5600
power cable m
9 ZR-FV-0. 6/1KV 3%4+2%2. 5 1200
power cable m
10 ZR-FV-0. 6/1KV 3%50+1%25 1500
power cable m
11 ZR-FV-0. 6/1KV 3%50+2%25 600
power cable m
12 ZR-FV-0. 6/1KV 3%6+1%4 5500
power cable m
13 ZR-FV-0. 6/1KV 3%6+2%4 800
power cable m
14 ZR-FV-0. 6/1KV 3%95+1%50 1200
power cable m
15 ZR-FV-0. 6/1KV 4%2.5 7900
power cable m
16 ZR-FV-0. 6/1KV 5%2.5 2100
power cable m
17 control cable ZR-KFF 10%1. 5 n 39000
18 ZR-KFF 4%1.5 32000
control cable m
19 ZR-KFFP 6%1 38000
control cable m
20 control cable ZR-KFFP 41 n 28000
21 ZR-KFF 3%2.5 13000
control cable m
22 ZR-KFF 4%2.5 500
control cable m
Py v S
23 control cable KVV 16 mm2 n 500
24 Kvv 32 mm2 100
control cable m
25 . ZR-DJGGRP 1%2%1 53000
signal cable m
26 . ZR-DJGGRP 1%3%1 600
signal cable m
27 . ZR-DJGGRP JEXES 15000
signal cable m
28 . ZR-DJGGRP 1%6%1 9300
signal cable m
29 . ZR-DJGGRP 1%2%2. 5 8000
signal cable m
TOTAL 281240
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5 4ablo slae! 9 g0 390 9 O oilgs
il J3b
.

15




PROJECT.

Modification & Completion of

Nakhl Asmari Pentaerythritol Plant
Petrochemical CO
Document Title: Technical Specification for Cables Size
. Prji. | Area [ Unit [ Dis. | Doc. [ Seq. [ Rev. Page 1 of 11
Document Number: SRP | B | 30 | EL | SPC | 5002 | 0

Technical Specification for
Cables

SRP-B-20-EL-SPC-5002-00

DOCUMENT REVISION INDEX

- REVISED SHEETS - REVIEW & COMM.
ONLY ATTACHED [ | - THIS PAGE IS A RECORD OF ALL REVISIONS TO THIS
DOCUMENT. - APPROVAL ]
- ENTIRE DOCUMENT [] | - REMARKS RELATED TO EACH REVISION SHOW A BRIEF
REISSUED DESCRIPTION OF THE REVISION THESE REMARKS - QUOTATION ]
SHALL BE INTERPRETED IN CONJUNCTION WITH THE
- ENTIRE DOCUMENT REVISED TEXT MARKED BY REVISION NO’S. - PURCHASE D
REVISED L]
- WHEN APPROVED, EACH REVISION SHALL BE
CONSIDERED AS A PART OF THE ORIGINAL DOCUMENT. | - CONSTRUCTION 7]
- ENTIRE DOCUMENT
ISSUED . - TENDER I:‘
APPROVAL
REV. | DATE BY CHK. REMARKS

SECTION SUPERVISOR CLIENT DATE

0 2/18/2021 K.A M.Sh Y.Y K.Sh




&

N.A.P.C
Sy 4

il

Nakhl Asmari
Petrochemical CO

PROJECT.

Modification & Completion of
Pentaerythritol Plant

Document Title: Technical Specification for Cables Size
Document Number- Prji. | Area [ Unit [ Dis. | Doc. [ Seq. [ Rev. Page 2 of 11
SRP | B 30 | EL | sPC | 5002 0 Ad
SHEET |0 | 1| 2 4 |5 |SHEET| 0| 1|2 |3 |4 |5 |SHEET| 0| 1|2 4|5
1 N 41 81
2 v 42 82
3 v 43 83
4 v 44 84
5 N 45 85
6 N 46 86
7 v 47 87
8 v 48 88
9 \ 49 89
10 N 50 90
11 N 50 91
12 52 92
13 53 93
14 54 94
15 55 95
16 56 96
17 57 97
18 58 98
19 59 99
20 60 100
21 61 101
22 62 102
23 63 103
24 64 104
25 65 105
26 66 106
27 67 107
28 68 108
29 69 109
30 70 110
31 71 111
32 72 112
33 73 113
34 74 114
35 75 115
36 76 116
37 77 117
38 78 118
39 79 119
40 80 120
Document Revision




X PROJECT:
Modification & Completion of

Nakhl Asmari Pentaerythritol Plant
Petrochemical CO

Document Title: Technical Specification for Cables Size

Document Number:

Prji. | Area [ Unit [ Dis. | Doc. [ Seq. [ Rev. Page 3 of 11
SRP B 30 EL | SPC [ 5002 0

A4

CONTENTS:

1. Description

2. Codes and Standards

3. General

3.1.  Site Condition

3.2.  Extent of Supply

3.3.  System Voltage

3.4.  Cable Installation

3.5.  Cable Cross Section

4. Design Requirement
4.1.  Cable Construction

4.2.  Cable Identification

5. Quality assurance

6. Testing and Inspection
6.1.  Type Tests

6.2.  Factory Acceptance Tests
6.3  Field Tests

7. Delivery (Packing and Shipment)




4 PROJECT.

N.A.P.C

Modification & Completion of

Nakhl Asmari Pentaerythritol Plant
Petrochemical CO
Document Title: Technical Specification for Cables Size

Prji. | Area | Unit | Dis. | Doc. Seq. [ Rev. Page 4 of 11
SRP B 30 EL | SPC [ 5002 0

Document Number:

A4

1. Description
The aim of this document is to specify the minimum requirements for designing, material,
manufacturing, and testing of Low Voltage and Electrical Control Cables to be used in Shahid Rasouli
Petrochemical Company (SRPC) Project .

2. Codes and standards
The design, selection and supply of materials, fabrication, performance, construction and
installation, inspection and testing will comply with the latest editions of the following publications:

IEC 60050 International electro technical vocabulary

IEC 60071 Insulation co-ordination

IEC 60173 Colours of the cores of flexible cables and cords

IEC 60227 Polyvinyl chloride insulated cables of rated voltage up to and including 750 V

IEC 60228 Conductor of insulated cables

IEC 60230 Impulse test on cables and their accessories

IEC 60245 Rubber insulated cables

IEC 60287 Electric cables - calculation of the current rating

IEC 60502 Power cables with extruded insulation and their accessories for rated voltages
from 1 kV up to 30 kV

IEC 60811 Test methods for insulation and sheaths electric cables and cords (electronic
thermoplastic compounds) — (supersedes IEC 60540)

IEC 60853 Calculation of the cyclic and emergency current rating of cables

IEC 60885 Electrical test methods for electric cables

IEC 61200 Electrical installation guide

In case of conflict, interface or discrepancies between documents, codes and standards, the client
will decide on the procedure to be utilized. The supplier shall state the code and standards applicable
to the equipment proposed. In special cases where no codes, standards or recommendations, as above
specified are available, the recommendations of good engineering practice or specification issued by
supplier may be applied, provided that client approval is obtained. Any deviation from this
specification and the above mentioned references shall be clearly mentioned in the vendor's proposal.

3. General

3.1. Site condition

The site condition is as below and the power cables size and type shall be chosen with regarding
to this condition. Some main values are indicated hereafter:
Site elevation: 10 m Above see level
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Min. abs. temp: -35 °C
Max. abs. temp: +55 °C

3.2. Extent of Supply
The low voltage cables and wires includes single core power cables, three core and four core
power cables, multi-core control cables, flexible cables, earthing cables and low voltage wires.

3.3. System Voltage

The voltage levels adopted in the power plant of Iran are based on the IEC 60038. Power cables are
designated for the rated voltages Uo/U for which the cables are designed. Uo is the voltage between
conductor and earth and U is the voltage between conductors. The cables designated 0.6/1 kV rms
are called low voltage (LV) cables, and will be used in services with voltages below 1000V.

The available low voltage power 400 volt three phase and 230 volt single phase in TN-S System,
and also 24Vac which can be used for Control supply.

LV power cables and AC circuit cables shall be suitable for 1 KV between the phases and 0.6 KV
between phases to earth. Electrical control cables shall be suitable for 500 V between the cores.

CT circuit cables shall be suitable for 1 KV between the phases and 0.6 KV between phases to earth.

Earthing cable shall be 450/750V grade (yellow/green sheath). Insulated Wire shall be 0.6 KV.

3.4. Cable Installation

The electrical cables are installed on cable Tray in indoor area, on cable Tray in cable trench in
outdoor area, on cable Tray with cover in outdoor exposed area, in galvanized steel conduit for short
distance indoor area or in heavy duty PVC pipes buried in ground with special consideration for
outdoor short distance or indoor short distance. Direct buried cable shall be avoided wherever possible.

3.5. Cables Cross Section

The maximum conductor cross section of the low voltage power cables shall be limited to 240
sgmm for 3 and 4 core cables and 400 sqmm for single core cables. Generally conductor cross section
for control cables shall be 1.5 sgmm .
The minimum conductor cross section for lighting and power cables or wires shall be 2.5 sqmm. The
cable size calculation shall be done with regarding to the guidelines outlined in the relevant IEC
including the following factors:
-Ambient temperature
-Method of installation
-Thermal resistivity of the soil for buried cables
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-Maximum sunlight temperature for cables in trays

-Allowable voltage drop

-System short circuit current

-Current carrying capacity of cables according to manufacturer recommendation and IEC 60287

4, Design Requirement

Insulation should be capable of withstanding a maximum continuous conductor temperature of
70°C for PVC (polyvinyl chloride) insulation at 100% continuous load. Insulation should be capable
of withstanding a conductor temperature of 160°C for PVC insulation during short circuit conditions.
The size and types of the cables shall be selected so that does not exceed the limiting temperature and
current carrying capacity specified by IEC standards for site condition. The uniform construction and
properties of cables shall not be altered in any way.

4.1. Cable Construction

All outdoor and indoor installation cables are unarmored type. Insulation of cables shall be PVC,
with stranded and annealed copper conductor and overall PVC jacket. The low voltage power cables
construction shall be as the followings:

Conductors

Conductors shall be plain annealed stranded circular copper class 2 according to IEC 60228.
Maximum conductor cross section for LV single core cables is 400 sgqmm and for multi-core cables
is 240 sqmm.

Insulation

PVC insulation for wires and cables of lighting and HVAC consumers . For small consumers less
than 4 KW each of above insulation can be used. The insulation thickness and specification shall be
according to IEC 60502.

Filler

When necessary to obtain circular form of cables, suitable interstice material such as jute string or
polypropylene string shall be used according to Manufacturer’s standards.
Binder

Laid up cores, together with fillers shall be lapped with suitable binder tape/s in accordance with
manufacturer’s standard. The tapes shall be non-hygroscopic.
Bedding

The bedding or inner covering shall be extruded or lapped layer/s of PVC or synthetic tape/s of
manufacturer standard, with the approximate thickness as specified in IEC 60502-1.

The outer sheath shall be extruded black PVC complying with the requirements of IEC 60502-1.
To protect the cables against rodent and termite attack, suitable chemicals shall be added to PVC over
sheath. For cables to be installed on trays, as indicated in cable list, the over




& PROJECT.

NAPC
it ik

Modification & Completion of

Nakhl Asmari Pentaerythritol Plant
Petrochemical CO

Document Title: Technical Specification for Cables Size

Document Number:

Prji. | Area | Unit | Dis. | Doc. Seq. [ Rev. Page 7 of 11
SRP B 30 EL | SPC [ 5002 0

A4

sheath shall be made of flame retardant PVC or an elastomeric compound which satisfies the
requirements of the latest edition of IEC 60332. Outer-sheath of cables shall be UV resistant.
Core Identification
The following color coded cores shall be used for power cables:
Red, Black and Brown for phases conductors
Blue for AC neutrals and other connections

Green/ yellow for ground connections

The electrical control cables are used for the purpose of control, indication and protection of
electrical equipment in particular, electric motors. Electrical control cables shall be multi-core. All
outdoor and indoor installation cables shall be PVC type. Insulation of cables shall be PVC, with
stranded and annealed copper conductor and overall PVC jacket.

The electrical control cables construction shall be as the followings:
Conductors

Conductors for control cables shall be plain annealed solid or stranded copper. Conductors in the
same cable shall be all of the same size.
Insulation

Insulation shall consist of an extruded layer of PVC with rated voltage of not less than 450 volt.
Binder Tape

Control cable cores shall be lapped with suitable binder tape/s as per manufacturer’s standard.
Bedding

The bedding or inner covering shall be extruded layer of PVC or synthetic tape/s of manufacturer
standard, with the approximate thickness as specified in IEC 60502-1.
Over sheath

The outer sheath shall be extruded black PVC complying with the requirements of IEC 60502-1.
To protect the cables against rodent and termite attack, suitable chemicals shall be added to PVC over
sheath. For cables to be installed on trays, as indicated in cable list, the over sheath shall be made of
flame retardant PVVC or an elastomeric compound which satisfies the requirements of the latest edition
of IEC 60332.
Core Identification

The control cables identification shall be achieved by numbering the cores. The numbering of the
cores shall start from No. one for the wire in center. The insulation of the cores shall be of the same
color and numbered sequentially. There shall be a clear contrast between color of cores and color of
numbers. Color of cores shall be black and color of numbers shall be white. The height of individual
numbers shall not be less than 1.5 mm, and the interval between adjacent numbers shall not be more
than 100 mm.

The low voltage wires construction shall be as the followings:
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Low voltage wires shall be stranded or solid copper conductor, PVC insulated, rated voltage 600 volt
according to IEC 60227. Wires shall be suitable for installation in rigid steel galvanized conduits or
trunking.

The earthing cables and wires construction shall be as the followings:
Earthing cables and wires shall be single core with plain stranded or solid copper conductor.
Insulation shall be PVVC with rated voltage of 600 volt. The color of insulation for earthing cables and
wires shall be green/yellow. Covering of plastic compound over laid-up cores or extruded bedding
for all application shall provide a good longitudinal seal against humidity, gas and vapor.

When a multi-conductor cable includes a protective core, it shall be sized according to the following
table:

section of phase Cores (sgmm)

section of protective Cores (sgmm)

S<25 S
16<S<35 16
S>50 S/2

4.2. Cable Identification

Single conductor power cables shall have permanent red, Black or Brown bands, as applicable,
wrapped around them at 10 meter intervals to identify phases. Each core of multi-core cables shall be
fitted with crimped type lugs to suit the particular terminals. Each core shall be indelibly labelled with

ferrules in accordance with the wiring diagram/termination schedule designations. Cores shall be ferruled
with the same number at each end. The insulation of the cores shall be of the same color and numbered
sequentially. There shall be a clear contrast between color of cores and color of numbers i.e. color of
core will be black and color of numbers will be white. The height of individual numbers shall not be
less than 1.5 mm, and the interval between and adjacent numbers shall not be more than 100 mm. If
the equipment at different ends of a core or cores has different terminal identification, double ferruling
shall be employed. All spare cores shall be terminated onto terminals, or left long enough to reach the
furthest terminal, as indicated on the approved drawings. All power cables shall be identified with an
approved plastic marker at each end of the cable. A common system of cable numbering shall be used
throughout the plant.

5. Quality assurance

Contractor shall be responsible for planning and developing a quality assurance program which assures
its management, design and technical responsibilities for quality are integrated and executed in
accordance with the contract. The program shall be so set up and implemented as to prevent and
promptly detect and correct non conformance to jurisdictional and contractual requirements.
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6. Testing and Inspection

All equipment covered by this specification shall be subject to inspection and testing witnessed by
client at the works during manufacturing. The manufacturer shall allow the free access of inspectors
to the workshop, shall give all information required and shall make available all copies of internal
order to other suppliers. The supplier shall provide type and routine test certificates for each type and
rating of the cables. Inspection and testing shall be in accordance with IEC standards and tests shall
be those listed in the relevant standards.

Routine tests shall be carried out on all cables as specified in the relevant standards. Client reserves
the right to witness the above tests. The supplier shall give two weeks’ notice of tests prior to
commencement. The client representative reserves the right to inspect cables at manufacture’s works
prior to dispatch, to prove compliance with specification. Routine tests certification shall be provided
two weeks after testing by manufacturer. These certificates are the base documents for releasing the
delivery of cable to client's store.

The manufacturer shall submit a detailed testing schedule to the company for approval eight weeks prior
to the commencement of testing. After testing, the ends of the cable shall be sealed using an approved
method to prevent ingress of moisture. The other end of the cable shall be accessible on the drum.

6.1 Type Tests
These tests are carried out on different types of cable on pieces of finished cable selected from each
type and size, and the manufacturer shall provide the test certificates for each type of cable, the tests are
as below:
Voltage test
-Insulation resistance test
-Mechanical properties test
-Hot pressure test
-Heat shock test
-Flexing test

-Type tests in accordance with referenced standards shall have been carried out on supplier’s similar
equipment and the type test certificates shall be provided with the quotation.

6.2. Factory Acceptance Tests

Factory acceptance tests shall be witnessed by a client inspector or his representative and shall be
performed according to IEC 60332. Routine tests on each types and on each drum of cable are as below:
Voltage test
-Insulation resistance test
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-Spark test

-Measurement of electric resistance of conductor (R, X)
-Measurement of thickness of insulation.

-Measurement of thickness of metallic and non-metallic sheaths.
-Measurement of overall diameter.

-Measurement of ovality.

All test reports shall be made of acceptance tests.

6.3. Field Tests
These tests shall be carried out before cables are placed in service. They are normally restricted to:
-Insulation resistance measurements
-Continuity test.
-High pot test
-Segregation between HV and LV power, control, instrumentation cables correctly maintained.
-Power cables correctly phased and color coded.
-Cable identification tags and wire markers correctly installed.
-Marshalling and splitter boxes correctly installed.
-Cable trench, cable tray, conduit, duct bank installation satisfactory.
-Ground connections satisfactory.

Vendor shall provide in its offer daily rate for site assistance.

7. Delivery (Packing and Shipment)

The cables shall be supplied on non returnable drums with steel reinforced hub plates, the inner end
of cables shall be brought out through the side of the drum/s. Flexible conductor shall be supplied on
lagged reels of sufficiently large diameter to prevent modification of physical properties of conductor.
Reels shall be of such design, construction and strength as to guarantee satisfactory delivery of
conductor to its destination without displacement, chafing, or other damage during shipment or field
handling. Reels shall be capable of withstanding all stresses due to installation operation. Each end
of conductor shall be properly and securely fastened to reel. ldentification tags should remain intact
from the time of initial dispatch at work to the final destination. Before dispatch the manufacturer
shall seal and cap both ends of cables so that to prevent the ingress of water during transportation and
storage, projecting end of cables shall be protected from mechanical

damage. The cable/s manufacturer shall be the sole responsible for adequacy of preparation for
shipment of cables. Shipping documents with exact description for custom release shall be included.
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Vendor shall provide weather proof permanently attached readily visible identification tags securely
fixed to accessible points on the outside of the drums or inscriptions showing the following information,
which shall be secured to each cable drum:
-Purchase order number, supplement and item number.
-Reel number (sequence number within a requisition item).
-Cable type and voltage grade.
-Number of conductors and cross-section.
-Cable length on drum.
-Manufacturer name.
-Direction of rolling.
-Drum weight (gross and net mass)
-Year of manufacture

Cable shall be supplied in drums. Drums shall be fixed during shipping and transport. The drums shall
not be turned or rotated during shipping, loading and/or handling. Every drum shall be made up of a
single length cables. Cable wound on drums shall be protected to prevent damage and tampering during
shipping and storage. The inside diameter of the drums on which every cable is wound shall in general
not be less than twice the cable minimum permissible bending radius. Cable end shall be fixed to the
sides of the drums. It shall be sealed and protected before fixing. Cable drums shall be fitted with battens,
fixed around the entire periphery of the drum. Drums shall have mild steel reinforced hub plates.
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