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L.V. POWER CABLE, 0.6/1 KV, CU/PVC/PVCH/LSH/

PVCH/SWA/APVCH CONDUCTOR:COPPER,

PLAIN ANNEALED COPPER WIRES:RED,YELLOW,BL,BLACK,

STRANDED(CLASS 2) COPPER, ACCORDING TO IEC-60502-

CU:SEMI-STRANDED COPPER CONDUCTOR,

PVC:PVC OR XLPE INSULATI

PVCH:PVCH OR PVC INNER SHEATH, LSH:LEAD SHEATH

SWA:GALVANIZE ROUND STEEL WIRE ARMOUR

L,APVCH:PVC OUTER SHEA

NOM OF CROSS SEC. AREA CONDUCTOR

NO X SQ.MM
Vyeee 202X 2.5 MM2 2-7%0.67 !
hyree 1 2xamm2 2-7*0.85 Y
hyree 21 2X10 MM2 2-7*1.34 ¥
hyeee 21 3X2.5MM2 3-7%0.67 ¥
Vyeee 23X 4MM2 3-7%0.85 8
hyree 1 3X6MM2 3-7*1.04 4
hyeee 21 3X10 MM2 3-7*1.34 v
Vyeee 24X 2.5 MM2 4-7%0.67 A
Vyeee 24X 4MM2 4-7%0.85 \
hyree 14X 6MM2 4-71.04 L
hyeee 21 7X2.5MM2 7-7*0.67 "
hyeee 2 24X 2.5 MM2 24-7%0.67 v
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Type of cable: CU/XLPE/PVC/LSH/PVC/SWA/PVC
Applicable standard: [EC 60502-1

Rated Voltage: 0.6/1{1.2) KV

Conductor Type: Stranded (Class2)/Plain annealed copper
Core identification: Red, Black

Flame Retardant: As per IEC 60332-1

Filler-Bedding Matenial; Extruded PVC-ST2

Separation Sheath Material: Extruded -ST2

Outer Sheat Material: Extruded PVC-ST2

R e s YUY Lais Lte LIS

spn e Lo Yof Laas lod LIS

forh o shos TV ¢ igas 53 S

Type of cable: CU/XLPE/PVC/LSH/PVC/SWA/PVC
Applicable standard: TEC 60502-1

Rated Voltage: 0.6/1(1.2) KV

Conductor Type: Stranded (Class2)/Plain annealed copper
Core dentification; Red, Yellow, Blue

Flame Retardant: As per [EC 60332-1

Filler-Bedding Material: Extruded PVC-ST2

Separation Sheath Material: Extruded -ST2

CQuter Sheat Material: Extruded PVC-ST2

aapn e s VY8 Cans L2d IS
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Type of cable:

CU/XLPE/PVC/LSH/PVC/SWAPVC

Applicable standard: TEC 60502-1

Rated Voltage: 0.6/1(1.2) KV

Conductor Type: Stranded (Class2)/Plain annealed copper
Core identification: Red, Yellow, Blue, Black

Flame Retardant: As per IEC 60332-1

Filler-Bedding Material: Extruded PVC-ST2

Separation Sheath Material: Extruded -ST2

Outer Sheat Material: Extruded PVC-ST2
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Type of cable:

CU/PVC/PET/PVC/LSH/PVC/SWA/PVC

Applicable standard: TEC 60502-1

Rated Voltage: 0.6/1(1.2) KV

Conductor Type: Stranded (Class2)/Plain annealed copper
Core identification: Black with Printed Numbers

Flame Retardant: As per IEC 60332-1

Filler-Bedding Material: Extruded PVC-3T1

Separation Sheath Material: Extruded —-ST1

Outer Sheat Material: Extruded PVC-ST1
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Item Description Specification
1 Type Of Cable

2 Applicable standard

3 Rated Voltage

4 Conductor Type/Material

S Insulation Thickness (Nom)/Material

6 Core Identification

7 Filler-Bedding Thick. (Nom.)/Material

8 Metallic Sheath Thick. (Nom.)/Material

9 Separation Sheath Thick. (INom.)/Material
10 | Armour Dia. (Nom) /Material

11 Outer Sheath Thick. (Wom.)/Material/Colour
12 | Overall Diameter (Approx.)

13 | Weight (Approx.)

14 | Max Conductor D.C Resistance At 20°C

15 | Inductance

16 Flame Retardant

17 | Min. Temp. During Installation

18 | Max. Pulling Tension

19 | Min. Bending Radius At Min Temperature
20 | Anti Rodent

G bl el F Jgua

Item Description Specification
1 Type Of Cable
2 Applicable standard
3 Rated Voltage
- Conductor Type/Material
5 Insulation Thickness (Nom)/Material
6 Core Identification
7 Overall Wrapping Tape Material/Overlap
8 Filler-Bedding Thick. (Nom.)/Material
9 Metallic Sheath Thick. (INom.)y/Material
10 | Separation Sheath Thick. (Nom.)/Material
11 | Armour Dia. (Nom) /Material
12 | Outer Sheath Thick. (Nom.)/Material/Colour
13 | Overall Diameter (Approx.)
14 | Weight (Approx.)
15 | Max Conductor D.C Resistance At 20°C
16 | Flame Retardant
17 | Min. Temp. During Installation
18 Max. Pulling Tension
19 | Min. Bending Radius At Min. Temperature
20 | Anti Rodent
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Chand jLid cls 1S Test Sheet :5 Jgun

Item Test Standard Result
1 | Conductor Size (mm?)
2 Conductor Construction (mm’)
3 Cable Construction (mm”)
4 Insulation Thickness (mm)
5 Bedding Thickness (mm)
6 Lead Thickness (mm)
7 Sheath Thickness (mm)
8 Cable Diameter (mm)
9 [ DC RES. Of Conductor At 20°C (Ohm/Km)
10 | HV Test (Core to Core)
11 | HV Test (Core to Shield)
12 Hot Set Test
13 | Single Wire Armour (mm)
14 | Length Of Cable (m)

ol 555 elo bl Test Sheet :7 Jgon

Ttem Test Standard Result

1 Conductor Size (mm"”)

2 Conductor Construction (mm)
3 Cable Construction (mm"~)

4 Insulation Thickness (mm)

5 Bedding Thickness (mm)

6 Lead Thickness (mm)

7 Sheath Thickness (mm)
8

9

Cable Diameter (mm)
DC RES. Of Conductor At 20°C (Ohm/Km)
10 | HV Test (Core to Core)
11 HV Test (Core to Shield)
2 | Single Wire Armour (mm)
13 | Length Of Cable (m)
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Shazand Arak Refinery Expansion and
g Upgrading Project “
x ¥,
m SE// JOB SPECIFICATION A Al
SOFEN DAt $EniTERRAS FOR NIOEC
600/1000V DIRECT BURIAL CONTROL AND

Originator Project No. : 8350 PENIERGABEES Project No : 2260
Document No. :  SP-2260-60-016-1 | Page 1 of 3

JOB SPECIFICATION
FOR
600/1000V DIRECT BURIAL CONTROL AND POWER
CABLES

a3 EECRCAL-0014 POD; EX Pl IFD [Status  |IFA

File Ref. : T:\ssued Docurnents to EmployerEngineering Directorate’\EEVS P-2260- 50

@ 01 | Revised as Indicated as per MICEC Comments 02-Jan-2007 I Safakhah K Faraji B Amirani

=

§ 0o Issued For Approval 29-Mow-2006 M. Safakhah . Faraji B.Amirani e}
2

§ Rev. Description Date Prepared Checked Approved AC
o1

&

=1

This Document belongs ta NIOEC and is canfidential.
Shazand Arak Refinery Expansion And Upgrading Project |slamic Republic of Iran
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File Ref. : T:\ssued Documents to EmployerEngineering Directorate\EEVSP- 2260-60-

J16-1\5P-2260-60-016-1, doc

Shazand Arak Refinery Expansion and
B Upgrading Project “
v
'D SE// JOB SPECIFICATION m
SAFE! Sty MEGIETRRRAS FOR NIOEC
600/1000V DIRECT BURIAL CONTROL AND

Originator Project No. : 8380 PRNERRRELES Project No : 2260
Document No. :  SP-2260-60-016-1 Rev. : 01 | Page 2 of 3

Preamble:

This Job Specification is an addendum fo Basic Design Engineering Package, Project
Specification no. SP-2260-60-16 which is addendum to Existing ARAK Project
Specification no. SP-2219-60-16, and is issued for Detail Engineering phase.

The clause or section humbering used throughout this Job Specification is the same as
those in Existing ARAK Project Specification.

Clauses not mentioned in this Job Specification remain unaltered.

This Document belongs to NICEC and is confidential
Shazand Arak Refinery Expansion And Uparading Project ||slamic Republic of Iran
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Shazand Arak Refinery Expansion and
B Upgrading Project “
Y7
R s S T R FOR NIOEC
600/1000V DIRECT BURIAL CONTROL AND
Originator Project No. : 8350 PRNERGABLES Project No : 2260
Document No. :  SP2260-60-016-1 Rev. : 01 | Page 3 of 3
7- Shipping

Following sentence shall be added.
Each drum shall be durably marked on the outside of the flange, with particulars of the
cable i.e. voltage, length, conductor size and core, cable drum no. and cable type. The
gross mass shall be shown and the direction of rolling shall be indicated by arrow

File Ref. : T:Ussued Documents to Employer\Engineering Directorate’\ERVSP- 2260-60-

16-1\SP-2260-60-016-1.doc

This Document belongs to NICEC and is confidential.
Shazand Arak Refinery Expansion And Upgrading Project |slamic Republic of Iran.
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& NATIONAL IRANIAN OIL 6= JBT CORPORATION ik
m ENGINEERING & CONSTRUGTION Co. [iocno JGC DOC Mo REV
PROJECT SPECIFICATION 0-3317 celln L d
N.LO.E.C SP-2260-60-16 SHEET 3 OF _s

1.0 INTRODUCTION

1.1 This specification gives amendment and supplement to Existing ARAK Project
Specification, SP-2219-60-16.

1.2 The clause or section numbering of Existing ARAK Project Specifications has been used
throughout this specification.

1.3 The referenced code shown on the attachment is either:
(1) the code specified in the Supplement in the Existing ARAK Project Specification
(Job 2219)
or
(2) the code specified in the original NTOC Standard Specification when the supplement
is not specified in the Existing ARAK Project Specification (Job 2219)

1.4 Clauses not mentioned in thig specification remain unaltered.

2.0 ADDENDUM AND SUPPLEMENT TO NIOC SPECIFICATION, SP-2219-60-16

2.1 GENERAL

2.1.1 The wording, “NIOC™ used thought SP-2219-60-16 shall be substituted by “NIOEC™
unless otherwise specified.

2.1.2 IEC numbers specified though SP-2219-60-16 shall be read as “TEC 60XYZ” or
[EC 600YZ", e.g., “IEC 6177 ghall be read ag “TEC 606177, and “IEC 79-17 ghall
be read as “IEC 60079-1" unless otherwise specified.

2.2 CLAUSE12.6
Delete entire clause and insert following:
The maximum operating conductor temperature, 70 deg. C for PV C insulated cables
and 90 deg. C for cross-linked polyethylene insulated cables.
2.3 CLAUSE3J3
Delete the entire clanse and insert following:
The direct buried cable shall be of the following type:

Copper core conductor, PVC or XLPE insulation, lead covered, steel wire armored
and PVC oversheath.

|,
*""UB&\Q CLAUSE 3.1.5
.‘2%1?4354_:1&4_: doc

N
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& NATIONAL IRANIAN OIL € JGC CORPORATION ik
m’ ENGINEERING & CONSTRUGTION Co. [ic51o JGC DOC No REV
PROJECT SPECIFICATION 0-3317 5-00-1380-016A !
N.LO.E.C SP-2260-60-16 SHEET 4 OF _g

Substitute the wording “BS 6346 : 19697 by “BS 6349 : 1997”.

2.5 ADDITION OF CLLAUSE 3.1.6

Add following clause:
3.1.6 Unless otherwize approved by the NIOEC representative, the maximum
conductor cross section of the low voltage power cables shall be limited to 240

sqmm for 3 and 4 core cables and 400 sqmm for single core cables.

The minimum conductor cross section for control cables ghall be 2.5 sq.mm.

2.6 CLAUSE 3.2
Add following:
The extruded cross-linked polyethylene insulation may be acceptable subject to
NIOEC approval.
2.7 CLAUSFE 3.4
Delete the entire clause and insert following:
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.
2.8 CLAUSE 3.5
Delete the entire clause and insert following:
The metallic sheath shall consist of lead or lead alloy and shall be applied as a
reasonably tight-fitting seamless tube in accordance with BS EN 12548. The
nominal thickness of lead sheath shall be calculated by the formulas recommended in
IEC 60502-1 and shall in no case be less than 1.2mm.
2.9 CLAUSE 3.6

Delete entire clause and insert following:

The bedding (separation sheath) shall be of extruded PVC, Type 5T2 as per IEC
60502, and applied between Metal Sheath and Wire Armor.

,,,,/2"’.\{0 CLAUSE 3.8

) b
T“'%%%Ml?%a‘l ~ A4 - doo
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Delete entire clause and insert following:
The oversheath over the amour shall be of extruded black PV C, Type ST2 complying

with the requrement of IEC 60502-1. To protect the cables against rodent and
termite attach, suitable chemicals shall be added to PV C oversheath.

2.11 ADDITION OF CLAUSE 4.3

Add following clanse:

4.3  The color of the oversheath of all low voltage power and control cables shall be
black. Atleast the following information shall be pnnted on the oversheath of
low woltage power and control cables at reasonable intervals according to
manufacturer standard:

- Manufacturer’s name

- Year of manufacture

- Type of insulation

- Rated voltage

- Number of cores

- Size of conductors

- Length in each meter

- Other information required in purchase order
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1. SCOPE

1.1 This specification describes direct burial armored multi-core power
cable to be installed in N.I1.0.C. Refinery Project in Iran. Cabhle
shall be suited for inspallation in ambient temperature and conditions
stated in Paragraph 1.2 of this specification.

1.2 The jobsite cenditions are as follows:-

1.2.1 Ground temperature 20° C.
1.2.2 Air temperature 43° C.

1.2.3 Cable loading constant.

1.2.4 Cable burial depth, one nmeter.

1.2.5 The thermal resistivitv of the ground, 1.5° C m/w.

1.2.6 The maximum operating conductor temperature, 70° C.

2. STANDARDS AND CODES

2.1 The cable shall be constructed and Ltested in accordance with

International Electrotechnical Commission IEC 502 and all applicable
sections of relevant IEC standards,

2.2 Where reference is made in this specification to other Standards, it
iz understood that equivalent standards pubiished by IEC are
acceptable.

3. TYPE QF POWER CABLE

The direct buried cable shall be of the following type:-

Copper core conductor, PVC primary insulation

» lead covered, steel wire
armored and PVC oversheath.

3.1 Conductors

3.1.1 Conductors shall be circular stranded copper in accordance with

IEC 228.

3.1.2 Conductor sizes up to 10 mm® shall be circular concentric lay
stranded, annealed copper.

3k Lod

Conductor sizes in multi-core cables 10 mm?® and larger shall be
shaped or circular stranded annealed copper.

3.1.4 Conductors in the same cable shall be ail Lthe same size except
when four-core cable with reduced neutral is specified. i
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3.1.5 Cable specified as four-cores with reduced neutral shall have

neutral conductors sized according to table 12 of BS 6346:1869 or
equivalent IEC recommendation.

3.2 Pripary lasulation

Primary insulation shall be extruded PVC with rated voltage of
600/1000 volt.

3.3 Filler

Interstice material, to obtain circular form of the cables, if
necessary, shall be preshaped PVC, polypropylene string or other
suitable material.

3.4 Binder

In multi-core cables, a plastic binder tape shall be applied over the
cores.

3.5 Metal Sheath

The metal sheath shall consist of lead or lead alloy
with BS 801.

3.6 Bedding

y in accordance

The bedding shall be extruded PVC and applied over the lead sheath.
3.7 Armour
The armour shall be single layer galvanized flat steel wire plus helix

of galvanized steel tape. Galvanized round wire armour will be
acceptable. The diameter of the armour wire shall conform to IEC 502.

3.8 Oversheath

The oversheath shall be extruded black PVC complying with the
requirements of IEC 502.

— s Sl JIY

4. 1DENTIFICATION

Each core shall be identified as follows:-

In cables having up to ang including four cores, by color.

In cables having more than four cores, by number.

4.1 Core Identification Rv Colours

4.1.1 Identification of the cores shall be achieved by the coloured
insulation, and shall be as follows.
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Two-core cable: Red. Black
Three-core cable: Red, Yellow, Blue
Four-core cable: Red, Yellow, Blue, Black.

4.1.2 The colours shall be clearly identifiable and durable, Durability
shall be checked by the test given in Sub-clause 1.8 of IEC
publication 227-2.

4.2

Core Identification By Numbers

4.2.1 The insulation of the cores shall be of the same colours and
numbered sequentially.

4.2.2 The numbering shall start by number 1 for the wire in the inner
layer.

4.2.3 The numbers shall be printed on the outer surfaces of the cores.
All the numbers shall be of the same colour, which shall contrast
with the colour of the insulation.

4.2.4

The numbers shall be repeated at regular intervals along the core.
The spacing between consecutive numbers shall not exceed 50 mm.
The arrangement of marking shall be according to IEC 227-1.

5. TESTS ON COMPLETED CABLES

5.1 The following tests shall be performed by the Manufacturer on cables
made to comply with this specification,

5.1.1. On each drum of completed cable, routine tests shall be made in
accordance with IEC 502. These tests shall be witnessed by NIOC
or appointed representative.

5.1.2 On pieces of finished cable selected from each Ltype and size the
special tests as per IEC 502 shall be made where applicable. The
results of such tests shall be submitted to NIOC.

5.1.3 Where neceséary. type tests shall be performed by the manufacturer
on samples from each type of cable according to IEC 502. The
results of such tests shall be submitted to NIOC.

95.1.4

After installation of cables, DC voltage tests will be performed
. by NIOC as per IEC recommendation 502.

6.1 Splices by the Manufacturer

) are not acceptakle in individual cores of
multi-core cables. '
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6.2 Ends of the cables on each reel
entrance of moisture durin
Jjobsite,

shall be sealed, in order to prevent
g shipment or out door storage at the

6.3 The following information is required at the time price guot
submitted to NIOC.

ations are
6.3.1 Maximum length of cablé per reel.

6.3.2 Weight of cable per 100 meters.

6.3.3 Diameter of 6able (Overall and lead sheath outside diameters)

6.4 All reels shall have lagging to prevent damage to the finished cahle

T. SHIPPING

7.1 The Manufacturer shall be solely responsible for the adequacy of the
preparation for shipment.
7.2 Cable reels shall be wrapped with tarred paper

» and weeden strips
shall be used to protect reel edges.

8. INSPECTION

N.1.0.C. and/or appointed inspectors reserve the right for inspection at

any stage of manufacture, testing, or preparation for shipmeut.

9. GUARANTEES

9.1 Suppliers of cables under this specification shall certify that such
cable meet all requirements of this specification. Any deviation from
_ this specificatien shall be clearly mentioned in the vendor'’s

proposal. Suppliers shall replace any length of cable failing under
the following condition:-

8.1.1 Under a voltage test after installation, performed before cahle is
placed ‘in service but within 36 months from date of shipment.
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