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- INSTRUMENTS CABLE, WORKING VOLTAGE 220V.,
r”” »e iSTR.‘\NDED & UNTINNED COPPER WIRES CONDUCTORS, ‘
PVC INSULATION, PVC INNER SHEATH, GALVANIZED
STEEL ARMOURING, WITHOUT SHIELD, PVC SERVED
OVERALL

REF ESI, MILAN, ITALY

NOM. CROSS NO.OF

SECT. AREA CONDUCTORS

2X1.5SQ.MM 7

Qe o UNDERGROUND CABLE, 0.6/1 KV, Y
CONDUCTORS OF HIGH CONDUCT. PLAIN ANNEALED

COPPER WIRES, PVC INSULATED, PVC FILLED AND
EXTRUDED, LEAD SHEATHED, PVC BEDDED,ARMOURED
'WITH A SINGLE LAYER OF GALVANIZED STEEL

'WIRES, BLACK PVC SERVED OVERALL

MAT: IN ACC. WITH VDE 0265 OR BS 6346

NOTE WHEN ORDERING SPECIFY THE INDIVIDUAL
NOM. CROSS NO. & DIA. CORES

SECT. AREA OF STRANDS SHAPE

120 SQ.MM THREE CORE 37/2.03 MM SHAPED

Oee o 3X25+16 FOUR ROUND 3X 7/2.13+ 7/1.70 Y
Bee 0 4X25 FOUR CORE ROUND 4X7/2.13 ¥
Bes R 3X95+50 FOUR SHAPED
0 P/N:3X19/2.53+19/1.83 4
2 o g 38 wlol I

38,5 bl & lasliwl &g Canl (oo o] (g0 das g ok 5 VIS®
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Shazand Arak Refinery Expansion and
Upgrading Project ‘
Rl serv Y

— w JOB SPECIFICATION
SAZEH gl ylb sy RAS

STEN maSDenn, PEOCTERAAS FOR NIOEC

600/1000V DIRECT BURIAL CONTROL AND

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

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

ile Ref : T:ssued Docurments to Employer\Engineering DirectoraterEESF-2260-60-

% 01 | Revised as Indicated as per NIOEC Comments 02-Jan-2007 M Safakhah K Faraji B Amirani

§ ao Issued For Approval 29-Nov-2006 M. Safakhah K.Faraji B Amirani C
§ Rev. Description Date Prepared Checked Approved AC
[ix)

2 8350-GEMN-EED-CAL-0074 PO Ex POl IFD |Status IFA
=

This Document belongs to NICEC and is confidential
Shazand Arak Refinery Expansion And Upgrading Project |slamic Republic of Iran
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Shazand Arak Refinery Expansion and
B Upgrading Project “
/ 7
- 1 m ) w JOB SPECIFICATION m
SAPEH simies OEGUTEREAN FOR NIOEC
600/1000V DIRECT BURIAL CONTROL AND
Originator Project No. : 8380 HOMIER. CREEES Project No : 2260
Document No. : 5P-2260-60-016-1 Rev. : 01 Page 2 of 3
Preamble:

This Job Specification is an addendum to 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 numbering used throughout this Job Specification is the same as
those in Existing ARAK Project Specification.

Clauses not mentioned in this Job Specification remain unaltered.

File Ref. : TAlssued Docurnents to Ermployer'Engineering Director ate\EEYSP-2260-60-

P16- 1\8P-2260-60-016-1.doc

This Document belongs to NIOEC and is confidential
Shazand Arak Refinery Expansion And Upgrading Project lslamic Republic of Iran.
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Shazand Arak Refinery Expansion and
j Upgrading Project “
7
N ser SR
i H Suslyetets GG TRRIEAS
R BN & CONMTRLCTIN 0. SPOPES EGIGER I ORI FOR NIOEC
600/1000v DIRECT BURIAL CONTROL AND

Originator Project No. : 8350 PEMIER SABLES Project No : 2260
Document No. : SP-226060-016-1 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

ile Ref. : T ssued Documents to EmployensEngineering Directorate\ERVSP-2260-60-

[16-145P-2260-60-016-1. doc

This Document belongs to NIGEC and is confidential
Shazand Arak Refinery Expansion And Upgrading Project |slamic Republic of Iran
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NATIONAL IRAHIAH OIL —
& ENGINEERING &.consTRUCTION Go, | 2 UBC DOREIRATION [ncsss | |
m’ JOB No. {JGCDOC. No. {REV.
NIOEC PROJECT No 2260 0-3317-20 | $-00-1380-016A | 1
N.LO.E.C NIOEC DOC. No SP-2260-60-16  QoaT - : SHEET. 1 _OF &8
PREF'D | H. FUKUDA
PROJECT SPECIFICATION CHRD, |1 ¥ANAGIoH
APPD | T. YAMAGISHI

JOB SPECIFICATION
FOR
600/1000VOLT DIRECT BURIAL CONTROL AND POWER
CABLES
[eTRREy ] (SUPPLEMENTS TO NIOC’S SPECIFICATION NO. SP-2219-60-16 REV. 3)
2]
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& NATIONAL IRENIAN 0IL €& JBEG CORPORATION (i
m ENGINEERING & CONSTRUCTION Co. 5057 16C DOC No. REV.
PROJECT SPECIFICATION 03317 = !
N.LO.E.C SP-2260-60-16 SHEET 5 OF g
Contents
Subject Page
108 R TR oursmosesmensse s e S R S 3

2.0 ADDENDUM AND SUPPLEMENT TO NIOC SPECIFICATION, SP-2219-60-16........ 3
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& NATIONAL IRANIAN OIL €= JGC CORPORATION [iikiivy
m ENGINEERING & GONSTRUCTION Go. [iogn. JGC DOC Mo REV.
PROJECT SPECIFICATION e 5-00-1380-016A !
N.LO.E.C SP-2260-60-16 SHEET 3 OF &

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
ig not specified in the Existing ARAK Project Specification (Job 2219)

1.4 Clauses not mentioned in this 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 “IEC 60XYZ"” or
IEC 600YZ”, e.g., “IEC 617" shall be read as “IEC 606177, and “TEC 79-1" shall
be read as “IEC 60079-1" unless otherwise specified.

22 CLAUSE1.2.6
Delete entire clanse and insert following:
The maximum operating conductor temperature, 70 deg. C for PVC insulated cables
and 90 deg. C for cross-linked polyethylene insulated cables.
23 CLAUSES3
Delete the entire clause and ingert following:
The direct buried cable shall be of the following type:

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

424 CLAUSE3.15
AN causeals

RSN
lﬁg\ﬁ@wsﬁlmeﬂ_--_m_--_.aoc
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& NATIONAL IRANIAN O1L €5 JBG CORPORATION iiikic's
m ENGINEERING & CONSTRUCTION Co. |5 G0 DOC Mo REV
PROJECT SPECIFICATION 0-3317 B 01380 0leh 1
N.LO.E.C SP-2260-60-16 SHEET 4 OF g

Substitute the wording “BS 6346 : 1969” by “BS 6349 : 1997

2.5 ADDITIONOF CLLAUSE 3.1.6

Add following clause:
3.1.6 Unless otherwise approved by the NIOEC representative, 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.

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

2.6 CLAUSE3.2
Add following:
The extruded cross-linked polyethylene insulation may be acceptable subject to
NIOEC approval.
2.7 CLAUSE 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 clanse and insert following:

The bedding (separation sheath) shall be of extruded PVC, Type ST2 as per [EC
60502, and applied between Metal Sheath and Wire Armor.

/’f\io CLAUSE 3.8

'"’%%%Ml?éleaﬁl ~ A4 = doc
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& NATIONAL IRENIAN 0IL £E3 JAG CORPORATION (i
m ENGINEERING & CONSTRUCTIONCo. [ o= GCDOC Mo REV
PROJECT SPECIFICATION 0-3317 3-00-1380-016A 1
N.LO.E.C SP-2260-60-16 T

Delete entire clauge and insert following:

2.11 ADDITION OF CLAUSE 4.3

Add following clause:

manufacturer standard:

- Manufacturer’s name
- Year of manufacture

- Type of ingulation

- Rated voltage

- Number of cores

- Size of conductors

- Length in each meter

ﬂ’/

ELA\

- Other information required in purchase order

The oversheath over the amour shall be of extruded black PVC, Type ST2 complying
with the requirement of IEC 60302-1. To protect the cables against rodent and
termite attach, suitable chemicals shall be added to PV C oversheath.

4.3  The color of the oversheath of all low voltage power and control cables shall be
black. At least the following information shall be printed on the oversheath of
low voltage power and control cables at reasonable intervals according to

A0
"JU\)QMIT%M_——_A&LW_ doc

\ Y
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A00-~1380.016
) HIOC NO. Fiv ]
ﬁ; NATIONAL IRANIAN OIL COMPANY | c0 »10 6016 :
y p’:':; o REFINERIES ENGINEERING AND CONSTRUCTION [z sm0; 70 T T T
PIRIN S ARAK REF!NERY PROJEGCT 2219 0-6000
€ JEL CORPORATION [T~ ~ave T e
TPL.. Jonr ventune COMMON . 5-00-1380-016 2 ] §]
1. SCOPE

1.1 This specification describes direct burial armored multi-core power
cable to be installed in N.1.0.C. Refinery Project in Iran. Cable
shall be suited for insyallation in ambient temperature and conditions
stated in Paragraph 1.2 of this specification.

1.2 The jobsite coenditions 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 meter.

1.2.5 The thermal resistivity 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 tested 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
is understood that sguivalent standards pubtished by 1EC are
acceptable.

3. TYPE OF POWER CABLE

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

Copper core conductor, . PVC primary insulation, lead covered, steel vire
armored and PVC oversheath.

3.1 cConductors

3.1.1

Conductors shall be circular stranded copper in accordance with
IEC 228.

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

3.1.3 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 all the same size except

when four-core ceble with reduced neutral is specified. :

Pl peo Joxo oty 9 yieo Joxo
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P NIOG NO. r ]
N NATIONAL IRANIAN OIL COMPANY | oo oo 0 o0 "
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o ' & L ARAK REFINERY PROJECT 2219 0-6000
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3.2

3.3

3.4

3.5

3.8

3.7

3.8

4.1

3.1.5 Cable specified as four-cores with recuced neutral shall have

neutral ceonductors sized according to table 12 of BS 6316:19638 or
equivalent IEC recommendation.

Primary Iasulation

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

Filler

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

Binder

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

Metal Sheath Tt

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

y in accordance

Bedding

The bedding shall be extruded PVC and applied over the lead sheath.

Armour

The armour shall be single layer galvanized flat steel wire plus helix
of galvanized steel tape. Galvanized round wire armeur will be
acceptable. The diameter of the armour wire shall conform to IEC 502.

Oversheath

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

4. IDENTIFICATION

Each core shall be identified as follows:-

- In cables having up to and including four cores, by colur.

In cables having more than four cores, by number.

Core Identification Ry Colours

4.1.1 Identification of the cores shall be achieved by the caloured

insulation, and shall be as follows.

Pl peo Joxo oty 9 yieo Joxo
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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 IFC
publication 227-2.

4.2 Core Identification By Numbers

4,2.1 The insulation of the cores shall be of the same colours and
nunbered sequentially.

4.2.2 The numbering shall start by number 1 for the w

ire in the inner
layer.

4,2.3 The numbers shall be irinted 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 type 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.

5.1.4

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

6. ADDITIONAL BEQUIREMENTS

6.1 Splices by the Manufacturer are not acce

ptakle in individual cores of
multi-core cables. ‘
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NIOC NO

NATIONAL IRANIAN OIL COMPANY %

SP-2219-60-16 <
it . .
WEngFLaga REFINERIES ENGINEERING AND CONSTRUCTION HIOC PROJ N | /v PROS NG, |UNIT o~
ay L;_:‘._.\Jl_. ARAK REFINERY PROJECT 2219 0.6000
CORPORATION | U™ Name IV NO. i
%ﬁ JOINT VENTURE COMMON 5-00-1380-016 5 5

6.2 Ends of the
entrance of
Jjobsite.

6.3.1 Maximum

7. SHIPPING

preparation

7.2 Cable reels

8. INSPECTION

9. GUARANTEES

9.1.1 Under a
placed

6.3 The following informati
submitted to NIOC.

6.3.2 Weight of cable per 100 meters.
6.3.3 Diameter of cable (Overall and lead sheath ocutside diameters)

6.4 All reels shall have lagging to prevent damage to the finishpd cable,

7.1 The Manufacturer shall be solely responsible for the adequacy of the

shall be used to protect reel edges.

N.I1.0.C. and/or appointed inspectors reserve the right for inspection at
any stage of manufacture, testing, or preparation for shipment.

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

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

cables on each reel shall be sealed, in order to prevent
moisture during shipment or out dogp storage at the

on is required at the time price quotations are

length of cable per reel.

for shipment.

shall be wrapped with tarred paper, and wooden strips

voltage test after installation, performed before cable is
in service but within 36 months from date of shipment.
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