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SCOPE:

These specifications cover the requirements of

components, product design, performance and '

quality assurance of low voltage Aerial bundled
cables (Low Voltage Torsade Cables

1 GENERAL INFORMATION AND
REQUIREMENTS

1.1 INTRODUCTION

This description determines the requirements of
the PETDE for design, material testing and supply
of low voltage aerial bundled cable.

For preparing offers in good and complete form,
offerers are requested to examine carefully the
tender documents in order to ascertain the matters
on which they will be deemed to have satisfied
themselves and the risks and obligations which
they are to undertake.

" The form of the offer and all accompanying
documents shall be completely filled in and signed
by offerer and manufacturer and must not be
altered or mutilated. The offerer shall fill technical
specification list (Guarantee schedule) and give
clear technical information and dimensions in
detail.

The offerer shall give answers to all questionnaires
mentioned in the tender book.

All the needed data should be fulfilled and the
pages signed by the offerer and manufacturer, in
order to be considered as guarantee schedules.
Any improvement or technological progress of the
required product and accessories should be
presented with necessary technical and economical
information by the offerer. '
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If any offerer is in-any doubt as to the true
meaning of any part of the tender documents or
wishes to make inquiries regarding the documents
» he should make all such inquiries as follows:

PUBLIC ESTABLISHMENT FOR TRANSMISSION
AND DISTRIBUTION OF ELECTRICITY SYRIA
ARAB REPUBLIC

Damascus-Baramkeh. — 17 Nesan St. Next to
Ministry of Electricity BLD.

PO. BOX: 35199,

FAX: 2223686..

1-2 DEFINITIONS

-PETDE: Shall mean PUBLIC ESTABLISHMENT
FOR TRANSMISSION AND DISTRIBUTION OF
ELECTRICITY

-Bidder: The natural or legal person who has duly
submitted an offer to PETDE in response to its
request.

-Candidate contractor: The person to whom the

tender or call for bids is awarded , or is bound by
contract of mutual consent which has not been
fully endorsed and has not received the go-ahead
order.

-OFFER: Shall mean all documents submitted by
the Supplier, bidder, manufacturer.

- Contractor: The person who is bound to the
public entity by a contract to provide its needs and
has been notified of the go —a head order as per the
rules of this system.

[EC: International Electrotechnical Commission
ABC: Aerial Bundeled Cables.

1-3 SYSTEM DETAILS AND SERVICE
CONDITIONS
The performance of the cable shall be guaranteed
for the following operating, installation and
environmental conditions of Syria.

Environmental Conditions

- Altitude above sea level.: 1000 m
-Max. Ambient temperature : 50 oC
-Min. ambient temperature  : - 100C
-Average max. Temperature : 350C
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-Maximal temperature variation in:
One day : 20 oC
_-Average  max.

_ 80%at 30 deg
Severe surface contamination from salt, dust,
heavy industrial and marine pollution, sandstorm
and fine dust can be expected.

Relative  humidity:

The offered products should be suitable for use
under semi- arid conditions as well as for use on
coastal area.

1.4 LANGUAGE OF THE OFFER AND
CORRESPONDENCES

The offer and its enclosed documents and
references shall be submitted in English,

the correspondence, if abroad shall be in English
and , if inland ; shall be in Arabic.

1.5 DOCUMENTS OF TECHNICAL OFFER

A complete technical offer shall include of the
following documents in English:

1 -Tender schedule of guarantee duly completed
and signed by the offerer and the manufacturer.

2-Test certificates, test reports and testing
procedure for offered or similar cable, and all
material used in their constructions.

3 -Quality assurance certificate by an independent
authority (ISO)

4 -Dimensioned drawings and details of cable and
used materials and catalogues of the offered
products .

5 -Calculation sheets for construction, thicknesses,
stresses....

6 -Reference list :

-Manufacturer experiences in design, and
manufacture of cable.

Annual capacity production.

-Main clients and offered cable used over the last
two years (companies, establishments, etc., with
addresses, and faxnumbers) .

-Any other details may be useful.

7-Technical information about the used materials
(e.g. voltage-life curves of insulation materials)
under service conditions in Syria, and about the
elements which ensure long life.
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8 -Guarantee.
2. TECHNICAL SPECIFICATION

2.1 Introduction:

This section covers the technical specification for
ABC cable are to used in Syrian Electrical
» Network
ABC shall comprise of 3 single core of XLPE or
HDPE insulated cable twisted around (XLPE or
HDPE) insulated aluminum cable steel reinforced
messenger
2.2 Applicable Standards
The design of the ABC cable shall comply with
the requirements of the latest current edition of
following standards and with the specific technical
requirements of this specification.

HD 626 S1/A1: Overhead distribution cables of
rated voltage Ue/U (Um) 0.6/1(1.2) kV
HD 383: conductors of insulated cables

" BS 7870-5

ISO 1461: Metallic coating —Hot dip galvanized
coating on fabricated ferrous products —
Requirements.

IEC 61284: Overhead lines —Requirements.

IEC 60502

[EC 60811 common tests methods for insulating

materials of electric cables
IEC 60228 conductor

2.3 General System Design Data:

The required ratings and performance of ABC
cable as required

by this specification are given in the ( technical
guarantees schedule ).

2-4 Technical Requirements:
2-4-1 General:

The aerial bundled cables (A.B.C) shall have
characteristics stated in the schedules.
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The insulated cores shall be laid up with a right-
hand direction of lay helically around the
messenger resulting in a neat; easy to handle
assembly. The lay pitch shall be in accordance
with HD 626.

Both ends of any length of the ABC shall be
sealed to prevent the ingress of moisture by the use
of mastic. Lined heat —shrink end caps fitted over
the ends of each individual core or by the other
approval means.

Both ends of every length of the assembled bundle
shall by temporarily bound in such manner as to
prevent the cores from separating.

The A.B.C shall be supplied on drums which are
constructed in accordance with an approval
international standard so as to enable the ABC to
run out smoothly and in lengths as long as can be
conveniently handled and erected. Drums shall be
marked with the particulars of the ABC indicating
the number and size of conductors; voltage;
length; gross and net weights and arrow to show
the correct direction of rotation for rolling from
place to place. Wooden drums and battens shall be
constructed from seasoned softwoods and be
impregnated with the preservative against fungal
and termite attack.

The preservative shall not react with the ABC.,

2-4-2 ABC CONSTRUCTION
. 2-4-2-1 Phase Conductor :

The phase conductors shall be compacted; circular
stranded aluminum in accordance with IEC 60228.
The individual wires forming the phase conductor
shall be of the same nominal diameter before
stranding into a compacted circular formation. The
stranding of each layer of the conductors shall be
as close and even as possible and successive layers
of wire shall have opposite directions of lay.

The tenderer shall submit certificates of analyses
giving the percentage and nature of any impurities
in the metal of which wires are made.
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2.4.2.2. Insulation:

The conductor shall be insulated with extruded
cross linked polyethylene XLPE or special high
density polyethylene HDPE, XLPE is preferable
»  complying with the test requirements as stated in
the schedules The insulation shall be black
colored.
The tenderer shall Submit certificates of routine
tests carried out to demonstrate that the slippage
between the insulation and conductor does not
have an adverse effect on the performance of any
anchor clamps which may be applied to the ABC.

The insulation shall be embossed legibly and
durably; with the manufacturer’s name; Year of
manufacture and cable voltage.

The marking shall be clearly visible by the naked
eye.

2.4.2.3. Identification of cores:

The individual phase cores shall be identified by
longitudinally continuous raised ribs. The three
cores shall have one, two and three ribs
respectively. The raised ribs shall have a nominal
base width of 1 mm and a nominal separating
distance of 1 mm The minimum rib height shall be
0.5 mm.

2.4.2.4 Messenger:

The three phase conductors shall be helically
wrapped around an insulated aluminum conductor
steel reinforced ( A C S R ) messenger , which
shall bear the weight and stress of the cable.

The messenger is also the neutral conductor

Y- 5 Testing:

The ABC shall be tested in accordance with the
specified standards.

The test programme is to be submitted and agreed
before tests proceed and is to include details of all
test levels and acceptance criteria.

The ABC shall be tested in accordance
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with HD 626.
2-5 -1 Routine Tests:

As a minimum the following routine tests shall be

carried out:
¢ High - voltage test.

2-5-2 Sample tests:

As a minimum the following tests shall be

carried out;

Dimensions of conductor.
Construction of the conductor.
Insulation thickness.

- Insulation hot set test.
Lay pitch of complete ABC.
Marking,.
Cable identification.

* * * * ¢ e * @

Resistance measurements for
conductors.
¢ Breaking load measurement for

messenger.

2-5-3 Type Tests:
¢ As a minimum the following
type tests shall be carried out:
Volume resistivity of insulation at +90 °C.
High voltage test on cores.
Conductor resistance.
Breaking load of the messenger.

v ® 9 9 =

Insulation mechanical properties before and
after ageing.
¢ Insulation hot set test.
¢ Insulation shrinkage test.
¢ Bending test for insulated conductors at low
temperature.
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DESIGN DATA \\

General system design data _ .
‘Nominal secondary SyStCl;'l voltage kV 0.4

Low voltage system earthing Solidly earthed
Rated Frequency Hz 50
Maximum site ambient temperature oC 50
Minimum site ambient temperature sC -10
Maximum site relative humidity at 305C % 50

Site altitude _ mm >1000
Maximum site solar radiation W/m? : 1100

Site pollution conditions Class3

daia [S3 0N SN e &gl SIS Jigbof

CABLE CROSS-SECTIONS, mm2
NS ablis
Aerial Bundled Al cable ABC (Gu) 3 JQ‘ e J—.‘-“ Jgb

+5%
1 3x120mm?+Al/st messenger 1x120/20mm? 500
2 | 3x95mm?+Al/st messenger 1x95/14mm? 500
3 | 3x70mm?+Al/st messenger 1x70/12mm? 600
4 | 3x50mm?+Al/st messenger 1x50/8mm? 700
5 | 3x35mm?+Al/st messenger 1x35/6mm? 800
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Technical Guarantees schedule for low voltage Aerial Bundled AL
cables ABC 3 X120 mm? + AL/St Messenger 1 X 120/20 mm?

No Description Unit PETDE Requirements
i E Phase Neutral
Name of manufacturer
Country of manufacturer
Nominal size of conductor bundle 3X120+120/20
Voltage rating kV 0.6/1
Cross section area mm? 120 120/20
Shape of conductors Round stranded Round stranded
Material of conductor Aluminum Aluminum
Aluminum wires
- Number
- Dl‘ameter. mm
- Min tensile strength
N/mm?
Steel wires steel
- number
- Diameter - mm
- Min tensile strength N/mm?
- Min Elongation at break %
Approximate diameter of conductors mm :
Max DC Ohmic resistance @205C Q/mm’ 0.253 0.2374
Calculated breaking load kN -
Insulation material mm Black (XLPE or HDPE )
Insulation thickness
- min average mm 1.7 1.7
- Min at any point mm 1.43 1.43
Approximate diameter of insulated
cores mm
Diameter of circumscribed circle over mm
bundle
Overall weight of bundle Kg/m
Current carrying capacity at 30 [ A
ambient .
AC voltage test between phases and kV/min 4 kv/5 min
neutral
Pitch of lay mm

—_— Q 2//
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Technical Guarantee schedule for low voltage Aerial Bundled AL k- \
cables, ABC 3 X95 mm?*+ AL/St Messenger 95/14 mm?

| No. |Description Unit PETDE Requirements
. Phase Neutral
Name of manufacturer
. Country of manufacturer
Nominal size of conductor bundle 3X95+95/14
Voltage rating kV 0.6/1
Cross section area mm? 95 95/14
Shape of conductors Round stranded Round stranded
Material of conductor Aluminum Aluminum
Aluminum wires
Number
Diameter —
Min tensile strength 5
N/mm
Steel wires steel
number
Diameter mm
Min tensile strength - - N/mm?
Min Elongation at break 9%
Approximate diameter of conductors mm
Max DC Ohmic resistance @204C Q/mm? 0.320 .30
Calculated breaking load kN -
Insulation material Black (XLPE or HDPE )
Insulation thickness
- min average mm >1.6 >1.6
- Min at any point mm >1.43 >1.43
Approximate diameter of insulated
cores mm
Diameter of circumscribed circle over mm
bundle
Overall weight of bundle Kg/m
Current carrying capacity at 30 C A
ambient
AC voltage test between phases and kV/min 4 kv/5 min
neutral
Pitch of lay mm

= &£ e
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Technical Guarantee schedule for low voltage Aerial Bundled AL
cables, ABC 3 X70 mm? + AL/St Messenger 70/12 mm*

No. | Description Unit PETDE Requirements L
by - Phase Neutral |
Name of manufacturer MR
Country of manufacturer g
Nominalsize of conductor bundle 3X70+70/12
’ Voltage rating kV 0.6/1 e
Cross section area mm? 70 70/12
Shape of conductors Round stranded Round stranded
Material of conductor Aluminum Aluminum
Aluminum wires
- Number
i fl\)fll'a n e ||
in tensile strengt 3
Steel wires
- number steel
- Diameter mm
- Min tensile strength | N/mm?2
Min Elongation at break %
Approximate diameter of mm
conductors
Max DC Ohmic resistance @205C Q/mm? 0.443 0,413
Calculated breaking load kN -
Insulation material mm Black (XLPE or HDPE)
Insulation thickness
- min average mm >1.6 >1.6
- Min at any point mm >1.43 >1.43
Approximate diameter of insulated
cores mm
Diameter of circumscribed circle mm
over bundle
Overall weight of bundle Kg/m
Current carrying capacity at 30 (5 A
ambient
AC voltage test between phases and | kV/min 4 kv/5 min
neutral
Pitch of lay mm
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Technical Guarantee schedule for low voltag;: Aerial Bundled AL
cables, ABC 3 X 50mm”+ AL/St Messenger 1 X 50/8

Description " Unit PETDE Requirements i
No. | " Phase Neutr
utral

Name of manufacturer
Country of manufacturer
Nominal size of conductor bundle | ~3X50+50/8 F
Voltage rating kV 0.6/1
Cross section area Mm? 50 50/8
Shape of conductors Round stranded Round stranded
Material of conductor Aluminum Aluminum-steel
Aluminum wires

- Number

- .Dlamt?ter mm

-Min tensile strength 7

: , N/mm

Steel wires

- number

- Diameter mm

- Min tensile strength [ N/mm?
-Min Elongation at break %
Approximate diameter of i mm
conductors -
Max DC Ohmic resistance @2056C Q/mm? 0.641 9.995
Calculated breaking load - kN -
Insulation material mm Black high density polyethylene ( HDPE)
Insulation thickness

- min average mm 1.6 1.6

- Min at any point mm 1.34 1.34
Approximate diameter of insulated | mm
cores
Diameter of circumscribed circle mm
over bundle
Overall weight of bundle Kg/m
Current carrying capacity at 30 C A
ambient
AC voltage test between phases kV/min 4 kv/5 min
and neutral
Pitch of lay mm

P = . G
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Technical Guarantee schedule for low voltage Aerial Bundled AL
cables, ABC 3 X 35 mm? + AL/St Messenger 1 X 35/6

PETDE Requiremelits :

Description Unit
Phase _ Neutral
| Name of manufacturer
Country of manufacturer
Nominal size of conductor bundle 3X35+35/6
Voltage rating kV 0.6/1
Cross section area Mm? 35 35/6
Shape of conductors Round stranded Round stranded
Material of conductor Aluminum Aluminum-steel
Aluminum wires
- Number
- _Diamt?ter mm
. Min tensile strength N/mm?
Steel wires
- number
- Diameter mm
- Min tensile strength | N/mm?
-Min Elongation at break %
Approximate diameter of 2 mm
conductors
Max DC Ohmic resistance @205C Q/mm? 0.868 0ER
Calculated breaking load kN *
Insulation material mm Black high density polyethylene ( HDPE)
Insulation thickness
- min average mm 1.6 1.6
- Min at any point mm 1.34 1.34
Approximate diameter of insulated mm
cores
Diameter of circumscribed circle mm
over bundle
Overall weight of bundle Kg/m
Current carrying capacity at 30 C A
ambient
AC voltage test between phases kV/min 4 kv/5 min
and neutral
Pitch of lay mm

%./Z/Q Sr e
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List of Quantities and Prices

Item -~ Description units qty
Aerial Bundled Al cable ABC
3x120mm?+Al/st messenger 1x120/20mm> km ~.

) 3x95mm?+Al/st messenger 1x95/14mm? _ Km c .
3x70mm*+Al/st messenger 1x70/12mm> km | 5,
3x50mm>+Al/st messenger 1x50/8mm? km | 7z
3x35Smm?+Al/st messenger 1x35/6mm? km | 5,

Living expenses of two representatives
(engineers ) to the contractors country to
participate in the testing for one week for
each delivery
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