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0.G.E.R.O. VAT NO: 601-122958

QR 107 /

2023NDO026 Page 10of 2

QUOTATION REQUEST

Sl e i

(’( ,—CU‘—)QQTQQR Date  06/12/2023

K- X1

#

A- ITEM CODE

MATERIALS 2} galpsll 5o, -
B-ITEM DESCRIPTION

el o

UNIT |NB/U [Quantity Unit Total
Price Price

Wording

CBA-0401

Aerial Cable Jelly Filled 10 Pairs D : 0.4mm
Non armored Arerial Cable

120000.00

CBA-0402

Aerial Cable Jelly Filled 20 Pairs D : 0.4mm
Non armored Arerial Cable

50000.00

CBA-0403

Aerial Cable Jelly Filled 30 Pairs D : 0.4mm
Non armored Arerial Cable

10000.00

CBA-0405

Aerial Cable Jelly Filled 50 Pairs D : 0.4mm
Non armored Arerial Cable

20000.00

CBA-0408

Aerial cable jelly filled 70 pairs diameter: 0.4mm
Non armored Jelly Filled Aerial Cable

3000.00

CBA-0501

Aerial Cable Jelly Filled 10 Pairs D : 0.5 mm
Non armored Areial Cable

35000.00

CBA-0502

Aerial Cable Jelly Filled 20 Pairs D : 0.5 mm
Non armored Areial Cable

25000.00

CBA-0505

Aerial Cable Jelly Filled 50 Pairs D : 0.5 mm
Non armored Areial Cable

10000.00

CBM-0400

Jelly Filled Cable 10 Pairs D.: 0.4 mm
Non Armored Jelly Filled Cable

45000.00

CBM-0401

Jelly Filled Cable 20 Pairs D. : 0.4mm
Non Armored Jelly Filled Cable

15000.00

CBM-0405

Jelly Filled Cable 100 Pairs D. : 0.4mm
Non Armored Jelly Filled Cable

10000.00

12

CBM-0500

Jelly Filled Cable 10 Pairs D.: 0.5mm
Non Armored Jelly Filled Cable

6000.00

13

CBM-0503

Jelly Filled Cable 50 Pairs D.: 0.5 mm
Non Armored Jelly Filled Cable

5000.00

14

CBM-0504

Jelly Filled Cable 100 Pairs D. : 0.5 mm
Non Armored Jelly Filled Cable

5000.00

15

CBM-0505

Jelly Filled Cable 150 Pairs D : 0.5 mm
Non Armored Jelly Filled Cable

2000.00

16

CBM-0506

Jelly Filled Cable 200 Pairs D : 05 mm
Non Armored Jelly Filled Cable

2000.00




0.G.E.R.O. VAT NO: 601-122958

QUOTATION REQUEST Sl pa e b o9
QR 107 / 2023NDO026 Page 2 of 2 QR Date 06/12/2023
4 |A- ITEM CODE MATERIALS 3} galb-all 3o, - UNIT |NB/U |Quantity Unit Total Wording
B-ITEM DESCRIPTION irea @l Price Price
17 | CBM-0507 M 1 1000.00
Jelly Filled Cable 300 Pairs D:0.5mm
Non Armored Jelly Filled Cable
18 [ CBM-0608 M 1 1000.00
Jelly filled cable 50 pairs D.: 0.65mm
Non armored Jelly Filled Cable
19 | CBM-0905 M 1 1000.00
Jelly Filled Cable 50 Pairs D.: 0.9mm
Non armored Jelly Filled
Grand Total
VAT

Grand Total With VAT




Jumper wire 2*0.5, Jarretiere

0.G.E.R.O. VATNO:601-122958  QUOTATION REQUEST  laul o s b )
QR 107 /  2023ND026 Page 1 of 1 (,2 "ac =5\ ) arpate 061212023
# |A- ITEM CODE MATERIALS ) galb-ell 3«5 - UNIT |NB/U |Quantity Unit Total Wording
B-ITEM DESCRIPTION ira il - Price Price
1 [CBDWO0000 M 1 |1000000.00
Drop Wire 2*0.8 Neoprene
Regular Drop Wire.
2> [|CBJWO0O000 M 1 |1000000.00

Grand Total

VAT

Grand Total With VAT
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CELLULAR POLYETHYLENE
INSULATED FILLED CABLE
CLAUSE1 : GENERAL . , Sl
CLAUSE2- : ASSOCIATED SPECIFICATIONS
CLAUSE 3 DEFINITION AND STANDARD CABLE CODES
CLAUSE 4 DESIGN REQUIREMENTS
CLAUSE 5 CONDUCTORS
"CLAUSE 6 INSULATION
CLAUSE 7 CONDUCTOR IDENTIFICATION
CLAUSE 8 ASSEMBLING
CLAUSEY : PROPERTIES AND TEST REQUIREMENTS
CLAUSE 10 : PHYSICAL REQUIREMENTS OF ASSEMBLED
CABLE
CLAUSE 11 : ELECTRICAL AND TRANSMISSION
, REQUIREMENTS
CLAUSE 12 : QUALITY ASSURANCE
CLAUSE 13 : PACKING AND MARKING
CLAUSE 14 :

COMPLIANCE STATEMENT
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

CLAUSE1. GENERAL

L1 This specification covers the minimum standards and requirements for the

construction, properties, testing and packing of outdoor, filled unit twin
telecommunication  cables in sizes ranging from 10 to 2400 pairs using 0.4, 0.5, 0.65
and 0.9mm diameter conductors, with cellular polyethylene insulation. :
1.2 Cable purchased in compliance with this specification is to be used in the
* telecommunications network of Lebanon generally in the secondary network = ie.
between cross connection cabinets and the subscribers’ premises. This cable may also
be installed in the primary network between the exchange and cross connection
- cabinets, ' : '
1.3 The cable shall be pulled into ducts of 100 mm outside diameter, shall have a single
polyethylene sheath with a moisture barrier.
1.4 OGERO reserves the rights to make changes to the specification without further
notice, before any tender or after any contract execution. '

CLAUSE 2.  ASSOCIATED SPECIFICATIONS

2.1  The following .unattached intémational and or national standard shall be applied and
deemed to be an integral part of this speciﬁﬁation. T S

ASTMB 3 Standard specification for soft or annealed copper wire

ASTMB 736  Standard specification for aluminum, aluminum alloy and aluminum
clad steel cable shielding stock

ASTMD 92 Standard Test method for flash and fire points by Cleveland open
cup :

ASTMD 566  Test method for dropping point of lubricating grease

ASTMD 924  Standard test Method for a ¢ loss characteristics and relative
permittivity (dielectric constant) of electrical insulating liquids

ASTMD 974  Standard test method for acid and base number by color indicator
titration _ : o

ASTMD 1169  Standard test method for specific resistance (resistivity) of electrical
insulating liquids

ASTMD 1248 Standard specification for polyethylene plastics molding and
extrusion materials -

ASTMD 2633 Standard method of testing thermoplastic insulations and jackets for

: wire and cable

ASTMD 4565 Standard test method for physical and environmental performance
properties of insulations and jackets for telecommunications wire

and cable
IEC 189-1 General test and measuring methods
EEC 304 Standard colours for low frequency cables and wires

IEC 708-1 General design details and requirements
- ISO 9001 or 9002 Quality systems - Model for quality assurance in production and
installation

FEDERAL TEST METHOD 321.1:  Qil separation from Lubricating Grease
(Static Technique)

Page 2/23 % OGERO CO1/00
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

CLAUSE3. DEFINITION AND STANDARD CABLE CODES

3.1

32

DEFINITIONS '
The following definitions shall apply throughout this specification:

Moisture Barrier : ‘

The aluminum tape which surrounds the cable core

Moisture Barrier Sheath ‘ o

The first sheath bonded to the moisture barrier

LDPE Ce

Low density polyethylene i.e. 0.910 to 0.925 grams/cm3

MDPE g mae BT N

Medium density polyethylene i.¢, 0.926 to 0.940 grams/cm3

HDPE s, 5w S

High density polyethylene i.e. 0.941 t0 0.959 grams/cm?3 -

Cellular Insulation :

Insulation which incorporates pockets of air-within the polyethylene

Foam Irisulation : : ‘

Cellular insulation which consists of one layer extruded on to the conductor in a
single operation Foam Skin Insulation which consists of two layers of polyethylene
the inner cellular and the outer solid. The duplex is applied in a two-stage extrusion
simultaneous process .

Insulation Eccentricity : _ '

The difference between the maximum and minimum radial insulation thicknesses Pair.
Two insulated conductors twisted together and designated wire “a” and “b”

Sub Unit

Ten pairs assembled together and identified with a binder tape

Unit : '

Five or ten sub units assembled together and identified with a binder tape

Cable Core

The assembled cable components that are contained within the moisture barrier

. Lay

The axial length of one complete turn of the helix formed around an imaginary line
between the center of the conductors of a pair or around an imaginary longitudinal
line at the center of a sub unit, unit or core. =

STANDARD MPT COPPER CONDUCTOR CABLE DESIGNATIONS

FIRST LETTER = CONDUCTOR INSULATION TYPE
E Polyethylene - solid

C Polyethylene - cellular

P Paper

\' Polyvinylchloride

SECOND LETTER = FIRST SHEATH MATERIAL TYPE
E Polyethylene

A Polyvinylchloride (no longer used on new cable)

R Halogen free flame retardant

Page 3/23 % OGERO CO1/00 /
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/ ; CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

A

- SUBSEQUENT LETTERS = OTHER KEY CHARACTERISTICS
High-density polyethylene outer sheath (genetally no longer used on new
cables)

Filled cables with metal moisture barrier

Unfilled cables with metal moisture barrier

Indoor (building) cable

Shielded, filled for PCM

Self supporting (catenary) for aerial cable

Polyethylene second sheath ) ‘

Double tape armouring and polyethylene second sheath

fee

DWZNW®»

3.3  SIZE OF CABLE AND CONDUCTOR DIAMETER
Number of pairs x conductor diameter (0.4, 0.5, 0.65, 0.9) mm
3.4 EXAMPLES

CES 600x0.4 Cellular polyethylene insulation (©)
Polyethylene sheath (E)
Metallic moisture barrier unfilled (S) 600 pairs (600)
0.4 mm diameter conductors (0.4)

CEFE 300x0.5 Cellular polyethylene insulation (©)
polyethylene sheath (E) '
Metallic moisture barrier
Filled (F) A _
Outer (second) polyethylene sheath (E) 300 pairs (300)
0.5 mm diameter conductors (0.5) ‘

CLAUSE4. DESIGN REQUIREMENTS
41 GENERAL

This section describes the cable design.

4.1.1 COMPATIBILITY WITH MPT PRACTICES
All cables must be compatible with current MPT installation standards and
operation and maintenance practices.

412 LONG TERM PERFORMANCE REQUIREMENTS

All cable supplied in compliance with this specification shall be capable of
withstanding the typical service conditions of Lebanon for a period of forty
years without detriment to the transmission or operation and maintenance
characteristics of the cable.

Cable shall be designed manufactured and packaged so that exposure to
the normal environmental conditions of Lebanon during storage, transport,
installation and operation, and the environmental conditions to be expected
during the storage and transport of cable outside Lebanon shall not'
degrade the physical transmission or operation and maintenance
characteristics of the cable. The environmental conditions of Lebanon may

Page 4/23 OGERO CO1/00
4 /
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4.2

CLAUSES.  CONDUCTORS

5.1

5.2

53

5.4

CELLULAR POLYETHYLENE INSULATED FILLED CABLE

include ambient air temperature variations from -15°C to +37°C. In
addition direct solar radiation is known to increase the temperature of
some outside plant to approximately +52°C.

CABLE SIZES
42.1  The cables sizes required are shown in Table 1.
Conductor Diameter | Number of pairs
(mm) ,
04 10,20,30,50,100,150,200,300,400, 500,600,
il 800,1000,1200,1500,1800,2400
05 10,20,30,50,100,150,200,300,400,500,600,
800,1200 - )
0.65 100,200,300,400,600
09 50,100,150,200,300

Table I: Cable Sizes

The conductors shall comply with the requirements of clause 5.
The nominal conductor diameters shall be 0.4, 0.5, 0.65 and 0.9 mm.

Conductors shall meet the requirements of ASTM B3 with the exception that the
“Dimensions and Permissible Variations” requirements are waived

CONDUCTOR JOINTS

5.4.1 - Conductor joints shall be brazed using a silver solder alloy or welded by an
electrical or cold welding technique .

542 A conductor containing a joint made during manufacture shall have a
tensile strength of not less than 90% of the tensile strength of the non-
jointed conductor. '

543 Joints shall be free of burrs undercuts or protrusions and be the same
diameter as the conductor. The conductors shall be in line .

544 Joints shall be reinsulated with a material such as heat shrink polyoletin

CLAUSE 6. INSULATION

“6.1

6.2

Each conductor shall be covered with a continuous layer of Foam skin HDPE.
The insulation shall conform to rquirements of clause 6.

POLYETHYLENE RAW MATERIAL CLASSIFICATION
The insulation raw material shall conform to the following classification from
ASTMD 1248 o

6.2.1 Type 3, ie. high-density polyethylene with a density between 0.941 and

0.959 grams/cm3.
Page 5/23 % OGERO COL/00 M
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

6.2.2 Category 4 or 5 i.e polyethylene with a maximum melt flow index not
greater than 1.0. ‘
6.2.3 The polyethylene shall have the properties described for Grade E8 or E9

6.3 DIMENSIONAL REQUIREMENTS
6.3.1 The nomiﬁal thichnesses of Foam Skin insulation shall be stated by the

manufacturer. The maximum outside diameter of insulation shall not
exceed the limits shown in Table 2

Conductor Diameter - Maximum Insulation
(mm) - QOutside Diameter (mm)
0.4 - 122
0.5 - 142
0.65 - 1.65
09 2.03

Table 2: Maximum Insulation Qutside Diameter

632 The insulation eccentricity at any cross section shall not exceed the limits
of Table 3.

Conductor Diameter 0.4 0.5 0.65 0.9
* (mm)

Eccentricity (mm) 0.0508 | 0.0508 | 0.0762 { 0.106

Table 3: Insulation Eccentricity Limits
6.4 ~ MECHANICAL AND CHEMICAL REQUIREMENTS

6.4.1 The tensile strength and percentage elongation shall be measured on
insulation  removed from completed cable according to the method
specified in ASTM D 2633.

6.4.2 The minimum tensile stength shall exceed 10 Mpa. -
6.43 The minimum percentage elongation shall exceed 300 percent.

6.4.4 SHRINKAGE
Insulation shrinkage shall not be greater than 5 percent. The test shall be
performed according to the requirements of IEC708-1 clause.

6.4.5 CELL STRUCTURE OF CELLULAR INSULATION

' The air cells in cellular insulation shall be uniformly distributed
circumferentially and should be substantially non-interconnecting. The cell
diameters shall not exceed 30 um (micrometers).

Page 6/23 % OGERO CO1/00 /
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" CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

6.4.6 OXIDATION INDUCTION TIME ; ;
Oxidation Induction Time (OIT) shall be measured on at least 3 samples of
! each insulation colour according to ASTM D4565 using a copper pan. The -
! insulation shall be' removed from the cable after sheathing. The OIT shall
: : exceed 20 minutes.

6.5 INSULATION INTEGRITY .

' All conductors shall be continuously insulated and shall be tested by suitable method
' of spark testing or bare wire detector. Tenderers shall state the voltages to be used.
No bared conductors are allowed. L S s ®

66 COMPATIBILITY AND THERMAL STABILITY TESTING OF
INSULATION

6.6.1 The insulation shall be stabilized with suitable anti-oxidants and metal
deactivators. in sufficient quantities to withstand exposure for forty years
to the conditions of Lebanon. In ‘addition the filling compound shall be

i selected so that it does not degrade the properties of the insulation. -

6.62 = Manufacturers are free to choose any combination of stabilizers provided
all requirements of this specification are satisfied.

6.6.3 ° Manufacturers may submit the result of alternative compatibility tests and
other information to verify the suitability of the insulation to the conditions
of Lebanon. However, OGERO. shall determiné whether the test
procedures results etc. are acceptable.

6.6.4 SAMPLE PREPARATION _ : : : :
i A Cable samples shall be representative lengths of at least 200 mm removed
! - from completed lengths of cable.

, "6.6.5  INITIAL MEASUREMENT , :

(. The following measurements shall be performed on insulation removed
from cable prior to testing. Filling compound shall be wiped from the
sample with dry cloth or paper no solvents shall be used.

6.6.5.1  Oxidation Induction Time (OIT)
OIT shall be measured on at least 3 samples of each insulation
color according to ASTM D4565 using a copper pan.”

6.6.52  Mechanical Properties
The tensile strength and percent elongation of 5 samples of
each color shall be measured according to the method of
clause 11.3

’
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

6.6.6

- 6.6.7

6.6.8

AGING IN FILLING COMPOUND

6.6.6.1 Cable samples shall be aged for 28 days at 70°+ 2°C to ensure
maximum uptake of filling compound. Precautions shall be
taken to prevent filling compound fmm draining out of the
cable.

6.6.6.2  Following aging in the filling compound insulated conductors
shall be removed from the cable and the tests of sub-clause
6.6.5 repeated.

- THERMO-OXIDATIVE AGING

6.6.7.1°  Following the aging of sub clause 6.6.6, 10 samples of

: 200 mm lengths of each of the insulation colours shall be
removed from the aged cable and wiped clean of filling
compound without using solvents. :

6.6.7.2  Without any further preparation 5 of the 10 samples of each
colour shall be suspended in an oven and aged for 26 weeks at
80°C. At the completion of this aging period the measurements
of sub-clause 6.6.5 shall be repeated.

6.6.7.3 The remaining 5 samples_ of each colour shall be twisted into
coils of ten close tight turns around a mandrel of the same
diameter as the outer diameter of the insulation. After 8 and
20 weeks exposure a further coil shall be wound onto each
sample, approximately 30 mm below the previous coil. The
. samples shall be inspected every two weeks for cracks.

ACCEPTANCE CRITERIA

6.6.8.1 Oxidation Induction Time
The OIT following the aging tests of clause 6.6.6 and 6.6.7
shall not be less than 20 minutes.

6.6.82  Mechanical Properties
The minimum tensile stength and percent elongation of the
aged straight samples i.e. clause 6.6.7.2 shall not be less than
80% of the values of unaged samples.

6.6.8.3 Coiled Samples
There shall be no more than 5% of the coils including coils
formed after 8 and 20 weeks aging cracked after 26 weeks

aging.

6.7 CORE FILLING COMPOUND

6.7.1

The filling compound shall be a synthetic cable-filling compound suitable
for use in tropical climates. It shall be neutral in color.
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

6.7.2 The compound shall be capable of halting the ingress of water to the cable
core and the transport of water along the cable core.

6.7.3  DROP POINT
The drop point shall be measured in accordance with the test method of
ASTM D566. It shall be at least 80 °C.

6.74.  FLASHPOINT
The flash point when measured in accordance with the method of
. ASTM D92 shall be at least 200 °C.

6.7.5 TOTAL ACID VALUE ‘ ' -
‘The permissible value of acid shall be tested in accordance with -
ASTM D974 and shall not exceed the equivalent of 0.1 mg of potassium
- hydroxide per gram of ﬁllmg compound

6.7.6 VOLUME RESISTIVITY , ‘ G 7
: The volume resistivity shall be measured according to the method specified
in ASTM Dl 169 at 100 °C and shall not be less than 10 ohm. cm.

-

6.7.7 DIELECTRIC CONSTANT "
The dielectric constant shall be measured in accordance with the method ' !
specified in ASTM D924 of a frequency of I Mhz and shall not exceed
23, - A

6.7.8 OIL SEPARATION _

- When tested according to Federal Test Method 321.3 for 7 days at 60°C +
2°C the oil seperation shall not exceed 6%. The loss by evaporation shall
not exceed 0.1%. The values obtained shall be reported. Alternative test
methods may be proposed for Type Approval by OGERO. '

6.8 CORE WRAPPING

{ 6.8.1 The wrapping shall be a dlelectnc material such as polyethylene or
polypropylene. ‘ _ _

6.8.2 The wrapping may be applied longltudmally or helically with an overlap of
not less than 5 mm.

6.8.3 The wrapping shall act as a heat barrier to prevent deformation adhesion !
or damage to the components and material of the core. .

6.8.4 The wrapping shall not adhere to the cable components.
6.9 MOISTURE BARRIER
6.9.1 The moisture barrier shall be an aluminium tape coated on both sides with

a copolymer. It shall prevent the ingress of water to the cable core and
prevent the migration of filling compound into the cable sheath.
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6.10

6.9.2

6.9.3

6.9.4

6.9.5

6.9.6

6.9.7

6.9.8

6.9.9

~The tape shall comply with the requirements for 2 Type 1, Class 1 tape as

detailed in ASTM B736.

The tape shall be continuously bonded to the first sheath to prevent water
penetration to the core and the transport of water between the sheath and
the tape.

The tape shall be applied longitudinally with a minimum overlap of 6 mm.
or 10% of the core circumference whichever is the greater. Manufacturers
may use smaller overlaps on the larger smed cable if granted Type
Approval. .

The copolymer shall bond and effectively seal the overlap. Tenderers may
use additional suitable adhesives to seal the overlap on small size cable, if
granted Type Approval.

The tape shall be electncally continuous for the cable length

All joints in the tape shall be welded Any section of tape containing a joint
shall have a breaking strength not less than 80% of non-jointed tape. The
electrical resistance of a 1.0-meter tape section containing a joint shall not .
exceed 110% of the resistance of a joint free length.

The area of joints shall be recoated with polymer on both sides of the tape. -
No more than two joints are permitted per 500-meter length of cable. The
joints shall have the same resmtance to water penetration as non-jointed
tape.

The - tape shall be reasonably free of wrinkles, blisters, and creasing,
unbounded areas in the overlap and other defects.

POLYETHYLENE FIRST SHEATH

6.10.1

6.10.2

6.10.3

6.10.4

6.10.5

POLYETHYLENE CLASSIFICATION
The first sheath shall consist of polyethylene conforming to the following
classification from ASTM D1248,

Type 3 corresponding to high-density polyethylene.
Class C corresponding to black weather resistant polyethylene containing
not less than 2.5+0.5% of well-dispersed carbon black and other additives

as agreed upon.

Category 4 or S5i.e polyethylene with a melt flow index less than or equal
to 1.0.

Grade J3 i.e polyethylene which has the physical properties of Grade J3 as
detailed in Table 6 of ASTM D12483.
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CABLE SPECIFICATIONS : CELLULAR POLYETHYLENE INSULATED FILLED CABLE

6.11 MECHANICAL PROPERTIES OF SHEATH

Sheath removed from cable shall be tensile tested according to the method of ASTM
D2633 and shall satisfy the mechanical properties for the Type of polyethylene used
i.e. HDPE.

6.12 SHEATH INTEGRITY

'6.12.1  The sheath shall be free from holes splits bhsters or other imperfections
- and shall be as smooth and concentric as is consistent thh the best
- manufacturing practlce

6.12.2  The sheath shall be contmuously tested to and shall comply with the sheath
' integrity requirements of IEC 708-1. , . 9

6.13 FIRST _SHEATH THICKNESS
'.‘/ 6.13.1  The thickness of the first sheath shall comply with the requirements of
- Table4. ‘ :
Cable core Minimum Nominal i

Diameter (mm) . Sheath Thickness (mm)
P upto 19 : 1.5
| - 19.1t0 28 18
1 28.1to0 37 2.0
i 37.1t046 . 25 -
46.1 to 55 ' - .28
; 55.1t0 65 ‘ 3.2
I’ above 65 ~ 35
- Table 4: First sheath minimum thickness
I ' .
bR 6.13.2 The average thickness at any cross section shall be not less than 90% of

the minimum nominal sheath thickness. The minimum spot thickness shall
be not less than 75% .of the specified thickness.

CLAUSE7. CONDUCTOR IDENTIFICATION

7.1  Each insulated conductor shall be identifies by one colour as shown in Table 5
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

Color of Insulation

Pair Number a-wire b-wire

1 White Blue
2 White Orange

3 White Green

. 4 White Brown
; 5 White Gray
6 Red Blue
7. Red . Orange

8 Red Green

9. Red Brown

10 Red Gray

;, ; C Table 5

CLAUSE 8, ASSEMBLING

8.1 TWINNING
Two insulated conductors conforming to the colour code of Table 5 shall be
uniformly twisted together to form a pair.
The lay shall be different for each pair in a sub-unit and shall be within the following
limits: : o
Minimum 30 mm
Maximum 200 mm

8.2  SUB-UNIT ASSEMBLING
Ten pairs shall be assembled together to form a sub-unit. Each sub- unit  shall be
bound with durably coloured binding tape conforming to the color code of Table 6.

{ Sub-Unit Number Binder Color
: 1 Blue -
: 2 Orange
; 3 Green
i 4 Brown
; 5 Gray
6 White
7 Red
8 Black
) 9 Yellow
10 Violet
Table 6
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

8.3 UNIT ASSEMBLING

8.3.1 Sub-Units shall be assembled to form units of either 50 or 100 pairs
~depending on the cable size as detailed in Table 7.

832 A 50 pair unit shall consist of five sub-units. A 100 pair unit shall consist
of ten sub-units.

833 Each unit shall be identified by a durably numbered binding starting from
the center of the cable.

84 CABLE CORE AssEMBLlNG

84.1 | Cables of 100 pairs or less shall be formed by assembling the required
number of sub-units together.

; 8.4.2 Cables of more than 100 pairs shall be formed by assemblmg units together
! - in concentric laycrs as shown in Table 7.

‘Nominal- Number of Unit number
number of pairs/unit L
pairs Center . | Layerl | Layer2
150 - 50 1-3
200 50 1-4
300 , 50 1 2-6
400 50 1-2 3-8
: 600 100 1 2-6
i 900 100 1-2 3-9
, 1200 © 100 1-4 5-12 .
1500 100 1 | 26 | 7415
5 1800 100 1 2-7 8-18
L 2400 100 13 4-11 | 1224
Table 7
8.43 Cable cores shall include spare pairs as detailed in clause 8.5.

8.5 SPARE PAIRS
8.5.1 Cables of 50 pairs and above shall be manufactured with the number of
Spare pairs being 2 % of the nominal number of pairs. The spare pairs shall
be placed within the unit.

8.52 The spare pairs shall comply with all requirements of this specification

-
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CABLE SPECIFICATIONS . ' CELLULAR POLYETHYLENE INSULATED FILLED CABLE

853 The insulation of each spare pair shall be coloured as follows

awire............ white
b wire............ red

a wire.... orange
bwire............ blue

8.6 CORE FILLING COMPOUND
I ~ All interstices of cable core shall be completely covered with one or more continuous -
- layers of a material conforming to the requirements of clause 11.7.

‘87 CORE WRAPPING - _ -
The assembled filled core shall be completely covered with one or more continuous
layers of a material conforming to the requirements of clause 11.7.

8.8 INTERNAL IDENTIFICATION

[ 8.8.1 Internal identification of the cable shall be repeated at maximum intervals
of 300 mm. Two methods are allowed.

882 An identification tape placed longitudinally within the cable. It shall be
durably marked with MPT/ OGERO the manufacturer’s name of the
trademark and the year of manufacture of the cable.

i i o

8.8.3 Alternatively the above details may bé printed on the outer sheath of the
cable.

8.9 MOISTURE BARRIER

8.9.1 All cable comphant with this specification shall be manufactured w:tha
transversal moisture barrier.

892 The tape shall be aluminum of 0.15 mm + 0.025 thickness and shall comply
with the requirements at clause 11.8.

8.93 The tape shall be bonded to the first sheath to form a moisture barrier
sheath.

8.10 FIRST (INNER) SHEATH
8.10.1  The first or inner sheath shall be HDPE conforming to the requirements of

clause 11.9
8.10.2  Duct cable shall have this sheath only.

8.11 CABLE SHEATHS FOR AGGRESSIVE ENVIRONMENTS

Various sheath constructions for aggressive environments in addition to the
. requirements already specified may be requested at the time of tender. ‘
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

8.12 CABLE DIAMETER

The diameter of the duct cable mcludmg the attached pulling eye shall not exceed
85 mm.

CLAUSE 9. PROPERTIES AND TEST REQUIREMENTS
- 9.1 GENERAL

9.1.1 Thls section spec1ﬁes the cable and its matenal phys:cal chemical,
environmental and mechanical requirements and the tests to be applled for '
determination of these requirements.

9.12 The requirements of this section refer to completed cable or material
removed from completed cable unless specifically identified otherwise

7 9.3 All materials used in the cable shall be non toxic and dermatologically safe

9.14 It’s full right for OGERO to order Approval type and routine quality
control test and reports when it’s needed without any restriction and
without further notice and at any time during the .term of the
contract.

CLAUSE 10. PHYSICAL REQUIREMENTS OF ASSEMBLED CABLE

10.1 CABLE DIAMETER
The diameter of duct cable , including pulling eyes shall not exceed 85 mm.
Cable ovality shall be such that the maximum diameter of duct cable at any point
. along the cable length shall not exceed 85 mm.

10.2 LONGITUDINAL WATER PENETRATION
~ Cable shall comply with the requirements of the water penetration test of IEC 708

\ 10.3 CABLE BEND TEST

Cable shall be tested according to the following method. A length of cable shall be
bent with the moisture barrier overlap on the outside of the bend ina 180° are
around a mandrel, staightened, bent 180° in the opposite direction and traightened
again to complete one cycle. The diameter of the mandrel shall be 15 times the outer
diameter of the sheath. The cable shall then be rotated 90° and a second cycle of
bending performed. The bent area of the cable shall show no external signs of
rippling. After removal of the sheath or sheaths there shall be no visible evidence of
fracture of the moisture barrier undue deformation of the overlap region or
delamination from the sheath.
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

CLAUSE 11. ELECTRICAL AND TRANSMISSION REQUIREMENTS

11.1  All electrical and transmission tests shall be performed according to the methods of
IEC 189-1 unless stated otherwise.

The measurements shall be performed at, or corrected to 20 °C unless stated
otherwise.
11.2 ELECTRICAL RESISTANCE

The electrical resistance of the conductors shall not exceed the values of Table 8.

Maximum Resistance
(ohms/Km)

Conductor Diameter (mm)

Average

Individual

0.4
0.5
0.65
0.9

143
91
33
28

150
- 96
57
30

Table 8 Maximum Conduclor Electrical Resistance

11.3 RESISTANCE UNBALANCE

The resistance unbalance between the two conductors of a pair shall not exceed the
~ values shown i in Table 9.

Maximum Resistance

Unbalance (%)
Average Individual
0.4 1.0 325
0.5 075 - 25
0.65 0.75 2.0
0.9 0.75 2.0
Table 9 : Resistance Unbalance Limits,

Conductor Diameter
(mm)

The resistance unbalance shall be calculafed according to the formula:
' R1-R2
R1+R2

Where R1 is the resistance of the first wire of the pair and R2 is the resistance of the
second wire of the pair.
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CELLULAR POLYETHYLENE INSULATED FILLED CABLE

CLAUSE 11.

ELECTRICAL AND TRANSMISSION REQUIREMENTS

11.1  All electrical and transmission tests shall be performed according to the methods of
IEC 189-1 unless stated otherwise.
The measurements shall be performed at, or corrected to 20 °C unless stated

otherwise.

11.2 ELECTRICAL RESISTANCE

The electrical resistance of the conductors shall not exceed the values of Table 8.

Maximum Resistance

Conductor Diameter (mm)
(ohms/Km)
Average | Individual
0.4 143 150
0.5 91 - 96
0.65 53 57
0.9 28 30

Tt able 8 Maximum Conductor Electrical Resistance

11.3 RESISTANCE UNBALANCE

The resistance unbalance bctweerl the two conductors of 2 pair shall not exceed the
valucs shown in Table 9.

Maximum Resistance

Rl Conductor Diameter
i ' (mm) Unbalance (%)
Average Individual
0.4 1.0 325
- 0.5 075 - 2.5
0.65 0.75 20
0.9 0.75 2.0

~

Table 9 : Resistance Unbalance Limits.

The resistance unbalance shall be calculated according to the formula:

R1 -R2

R1+R2
Where RI is the resistance of the first wire of the pair and R2 is the resistance of the
second wire of the pair.
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| _CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

11.4 DIELECTRIC WITHSTAND VOLTAGE

The voltages shown in table 10 shall be used for the dielcctric strength test.

Conductor to Conductor Conductor to Screen
Type of - 5 . .
Insulation P e - g) K= 2 & -2 - & .2 “ gﬂ
. ] %8 E = 5 g 17] 'éu 7= g
B~ § = :<>> =] QE = g = ‘_—_n"', = >o = QE P §
Soid | 3s | 2KV | 60s | 1KV | 3s | 6KV | 60s | 3KV
Cellular or

Foam Skin | - . : ! 7

3s | l_KV 60s 05KV 3s 3KV 60s 1 KV

Note 1: An a.c. test voltage V de /1.5 may be used. .
Note 2 : Higher test voltages may be applicable when the installed cables may be subjected to
" high voltage stress.

—~.

Table 10

11.5  The insulation resistance shall be measured in accordance with IEC 189-1 clause 5.3
At least one of each colour of insulated conductors shall be tested. :
Several pairs may be tested at the same time.

The insulation resistance shall not be less than 5000 megohm Km,

11.6 MOISTURE BARRIER
The resistance per unit length shall be measured.

11.7 MUTUAL CAPACITANCE :
The mutual capacitance shall be measured in accordance with IEC. 189-1 clause 5.4
at 1000£200 Hz.
The average mutual capacitance of all cables shall be 55 nF/Km and the mutual
_ capacitance of any pair shall not exceed 64 nF/Km,

11.8 CAPACITANCE UNBALANCE

11.8.1  Pair to pair capacitance unbalance
The tests shall be performed in accordance with IEC 189-1 clause 5.5 at a
frequency of 1000 £ 200 Hz. The results shall be corrected to 500 m of
cable
Where lengths other than 500 m are measured the value shall be corrected
to 500 m.
The capacitance unbalance shall not exceed the values of Table 11

Maximum Capacitance Unbalance pF /500 m

2 Pair to Pair _ 250
- : Side to Side - 800
Table 11 : Pair to Pair Capacitance Unbalance Limits.

OGERO C01/00
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CABLE SPECIFICATIONS . CELLULAR POLYETHYLENE INSULATED FILLED CABLE

The capacitance unbalance measurements within a sub-unit may be

performed between adjacent pairs if a type test proves that the other
combinations do not influence the test.

1182 Pair to earth capacitance unbalance
The pair to earth unbalances shall be measured using a frequency of
1000+ 200 Hz. All pairs except the pair under test shall be connected to
the aluminum tape and earth. '

The pair to earth unbalances shall not exceed:
- Maximum average * 600 pF/Km
Maximum individual 2500 pF/Km

When lengths other than 1000 m are measured the value shall be corrected
to 1000 m. Tenderers shall state their correction formula. Lengths less
than 100m shall be considered as equal to 100m.

‘ 119 . ATTENUATION

The attenuation shall be measured at 1khz and IMHZ. The measured values when
corrected to 20 °C shall not exceed the values of Tablel12

Attenuation (dB/Km)
Conductor Diameter IKHz 1IMHZ,
0.4 1.89 28.6 -
| 0.5 1.51 24.2
0.65 : 1.16 ] 19.8
0.9 : 0.84 14.3

Table 12: Attenuation Limits

Measurement shall be made on one randomly selected unit per layer or per cable if
, less than 300 pairs 7 '
( The maximum tolerance on individual values shall be + 10 percent,

11.10 CROSS TALK il
11.10.1 1% WORST-PAIR NEXT

The pair to pair near- end (NEXT) coupling loss of 99 percent of the pair
combinations shall exceed the values shown in Table 13,

Frequency (KHz) NEXT Limit (dB/lan)
1 85
12 80
80 67
1 1000 48

Table 13 : 1% Worst Pair Coupling Loss Limits

The measurement shall be performed on one randomly selected outer unit.
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CABLE SPECIFICATIONS CELLULAR POLYETHYLENE INSULATED FILLED CABLE

11.10.2 NEXT AND ELFEXT INDIVIDUAL POWER SUMS

The near end (NEXT) and equal level far end (ELFEXT) individual power
sums shall exceed the values specified in Table 14.

Frequency (KHz) Within Unit (db/Km)
NEXT ELFEXT
1 ' 70 74
12 67 7
80 . 55 S8
-1000 o 37 36

Table 14: Minimum Individual Power Sum Values .

The minimum cable iength for Cross-talk measurements shall be 300m.
The values shall be corrected to 1 Km.

11.11 DEFECTIVE PAIRS

Defective pairs are pairs that have either a cross, short, or open circuit condition or
an electrical deviation. The number of defective palrs shall not exceed the number of
spare pairs in the cable. Grounded cable pairs are not acceptable.

CLAUSE 12. QUALITY ASSURANCE

Manufacturers of cable conforming to this specification must show evidence that the cable
has been manufactured accordmg to a Quality System conforming to ISO 9001 or ISO

. 9002,

OGERO may inspect the Manufacture’s facilities at any time during the term of the contract.
All cable manufactured to this-specification may be mspected and tested by OGERO to
check compliance at any time during the term of the contract.

In case of a dispute, testing shall be performed by an independent authonty at the expense of
the Contractor

CLAUSE 13. PACKING AND MARKING ' i

13.1 SHEATH MARKING -
The method of marking shall not locally decrease the thickness of the sheath . The
markings shall be durable, coloured white or embossed. :

13.2 LENGTH MARKING
Continuous " sequentially numbered length markers shall be placed at regular
longitudinal intervals of one meter on outside sheath.
The numbers shall not be less than 3.0 m:lhmeters in height and shall be spaced to
produce good legibility.
The accuracy of the length marking shall be within 1 percent.
An occasional illegible marking is permissible if there is a legible marking on either
side of'it,
The high count length marker shall be on the outer end of the cable when drummed.
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