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1. GENERAL

1.1. This specification covers the construction properties, and testing requirements of single mode, Optical Fiber
Loose Tube Cable with non- Metallic Strength Member.

1.2.  For cables in PVC/HDPE-ducts the cable shall be without Laminated Aluminum Polyethylene tapes.

1.3. The cable shall be suitable for external usage in ducts. Abbreviated cable designations and sizes are as shown
below.

2. ABBREVIATED CABLE DESIGNATION

Type pf Cable Number of Fiber Cores

ONMHE 1 GSF 1

ONMHE 2 GSF 2
ONMHE 12 GSF 12
ONMHE 18 GSF 18
ONMHE 24 GSF 24
ONMHE 36 GSF 36
ONMHE 48 GSF 48
ONMHE 72 GSF 72
ONMHE 96 GSF 96
ONMHE 144 GSF 144
ONMHE 288 GSF 288

| Key To Code Indicating Type Of Cable ‘

(0] = Optical Cable 1-288 = (Figure) - Number Of Fibers
NM = Non-Metallic Strength Member G = Glass (Silicon)

H = Moisture Barrier (Jelly / Swellable Elements) S = Single Mode

E = Polyethylene Sheath F = Fiber

3. ASSOCIATED DOCUMENTS

3.1. International Standards of the International Organization for Standardization (ISO) and the International
Electro- technical commission (IEC) have been used when available together with ITU Recommendation G-
652.D.

3.2. Where international standards are not available, standards in accordance with

3.3. ASTM (American Society for Testing and Materials), have been specified. The latest issues shall apply and
deemed to be integral parts of these specifications.
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3.4. A Tenderer applying any other standard shall include the standard for approval in his proposal.
Correlationship between ITU and IEC Reference Test Methods (RTM) and any other methods used shall also

be stated.

3.5. The following documents are referred to in this specification

IEC 189-1

IEC-304
IEC Publication 538

IEC 708-1
IEC-793-1
IEC-794-1

IEC TC 46E (C0) 30
ASTM D-570
ASTM D-792

ISO - R 527

ITU

4. DEFINITIONS

Low Frequency Cables and wires with PVC Insulation and PVC Sheath Part I,
General Test and Measuring Methods

Color Notation

Electric Cables, Wires and Cords. Methods of Test for Polyethylene Insulation and
Sheath

Low-Frequency Cables with Polyolefin Insulation and Moisture Barrier Sheath.
General Requirements Qgtiber Cables

General Requirements O4fiber Cables- Mechanical

Cable Tests

Test for Water Absorption of Plastics

Test for Specific Gravity and Density of plastics by Displacement

Plastics; Determination of Tensile Properties

Recommendation G 652, and other standard

4.1. The definitions used in this specification are in accordance with ITU recommendation G652.

5. CaABLE CONSTRUCTION

5.1. General

f It is preferred that the cable is a dry design without additional moisture barrier.

f The cable shall be designed and manufactured for a predicted operating lifetime of at least 40 years. In
this context, the attenuation of the installed cable at the operating wavelength(s) shall not exceed values
specified in this specification.

values.

~h —~h —h —~

The materials in the cable shall ensure that the increase in attenuation shall not exceed the specified

All the fibers in the cable shall be of the same type and origin.
There shall be no fiber splice in a delivery length.
It shall be possible to identify each individual fiber throughout the length of the cable.

5.2. The sheath shall be hermetically, without folds, cracks, blisters or other defects and reasonably circular. The
sheath shall be well fitted to avoid longitudinal water penetration.

5.3. The nominal radial thickness of the sheath is defined as the average thickness during production. However,
the mean value may not be less than (90 %) of the nominal thickness.

5.4. The minimum thickness shall not at any point be less than 85 % of the nominal thickness of the sheath. The
thickness is determined by the method indicated in IEC 189-1 Para 2.2.1 and 2.2.3.

5.5. The cable diameter is determined by the method indicated in IEC 189-1 Para 2.2.2.
5.6. Resistance to water penetration shall be tested in accordance with IEC 708-1 Clause 20.2.

5.7. Rip cord: Two ripcords shall be provided under the sheath, for easy removal.
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Item Construction
Total Fiber Cores 12 24 36 48 72 96 144
Loose Tubes (ea) 206|122 |12 3 4 6 8 12
Fillers (ea) 41010410 3 2 0 0 0

Fiber Cores per Tube 1121122 12 12 12 12 12
Loose Tube Diameter (mm) 2.2 2.2 2.5 2.5 2.5
Loose Tube Thickness (mm) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Outer Sheath Diameter (mm) 1.8 1.8 1.8 1.8 1.8 1.8 1.8

Loose Tubes Material

PBT (Polybutylene Terephthalate)

Fillers Material

PE String

Central Strength Member

FRP (Fiber Reinforced Plastic) with or without PE coating

Filling Compound Water Blocking Yarn
Wrapping Tape Water Blocking Tape
Tensile Elements Glass Yarn

Outer Sheath Material

Black Color Polyethylene

Table (1)

6. TEMPERATURE AND ENVIRONMENTAL CONDITIONS

6.1. The cables are for continuous outdoor transportation, use or storage.

6.2. The cable shall retain the properties detailed in this specification in the following climatic conditions which
prevail in Kuwait without showing any degradation in quality or efficiency:
Allowed temperature interval:
During operation -30°C to + 70°C for duct cables
During installation -5°C to + 50°C for duct cables
During transport and storage  -40 °C  to + 70°C for duct cables

6.3. Periods of high humidity are common and a relative humidity of 100 % has been recorded at 30 °C. Violent
dust and sand storms occur and even on comparatively still days fine dust is carried in suspension in the air.
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7. THE FIBER

7.1. The fiber shall comply with the geometric data given in ITU.
7.2. Recommendation (G-652.D):
f Mode field diameter 9.2+0.4pum at 1310nm and 10.4+ 0.5 um at 1550nm
f Mode field concentricity error < 0.5 um
f Mode field non-circularity <6%
f Cladding Diameter 125+£0.3 um
f Cladding Non-Circularity <0.7%
7.3. The manufacturer shall present refractive index of the core and cladding and graph showing the typical
refractive index profile of the fiber.

7.4. The primary coated fibers shall be proof tested during a time longer than 0.2 secwith a strain of minimum
0.7 %.

7.5. The manufacturer shall perform a tension test and present a typical weibull plot of tensile load / probability
for break.

7.6. The tension test shall be performed on coated fiber at 23 degree centigrade and 50 % RH with a gauge length
of 500 mmand at the pulling speed of 500 mm/min 50 mm/min 5 mmmin and 1 mmmin with 25 samples at
each speed.

7.7. The fiber shall have a quality that shows a weibull modulus of at least 40 evaluated from 60 % of all fiber
fractures.

7.8. The value of the stress-corrosion factor (n) corresponding to the bare glass fiber

7.9. Evaluated from the uni-modal fracture data relevant to paragraph 5.4, shall be at least 18.0. If the magnitude
of “n” is influenced by the load carried by the fiber coating, sufficient tensile data on the coating shall be
submitted to allow a proper evaluation of “n”.

8. PRIMARY COATING OF FIBER

8.1. The fibers shall be primary coated with silicon-rubber and / or acrylate, mechanically strippable.

8.2. The manufacturer shall give the dynamic stability measured by DSC (Differential Scanning Calorimetry) in
oxygen for the acrylate.

8.3. The fibers shall be accommodated in PC/PBT loose tubes.

9. IDENTIFICATION OF FIBERS

9.1. The tubes and fibers coloring shall be according to the following (Telcordia Color Code):
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Fiber Color Coding
Tube No.
Fiber 1 2 3 4 5 6 7 8 9 10 11 12
'IE’L?bres
Blue
Blue Orange
12 Blue Orange Green Brown Slate White Red Black Yellow Violet Pink Aqua
Tube Color Coding
Tube No.
Cable | Fiver 1 2 3 4 5 6 7 8 9 10 11 12
Tabes
1 Core 1 Natural
2 Natural
2 Core
1 Blue Orange | Filler Filler Filler Filler
2 Blue Orange | Green | Brown Slate White
12 Core
1 Blue Orange | Green | Brown Slate White Red Black | Yellow | Violet Pink Aqua
12 Blue Orange | Filler Filler Filler Filler
24 Core
2 Blue Orange | Green | Brown Slate White Red Black | Yellow | Violet Pink Aqua
36 Core 12 Blue Orange | Green Filler Filler Filler
48 Core 12 Blue Orange | Green | Brown | Filler Filler
72 Core 12 Blue Orange | Green | Brown Slate White
96 Core 12 Blue Orange | Green | Brown Slate White Red Black
144 Core 12 Blue Orange | Green | Brown Slate White Red Black | Yellow | Violet Pink Aqua

Table (2)

9.2. If fillers are used they shall be white.
9.3. All colors shall have good colorfast properties and comply with the colors in IEC 304.

10. CABLE STRANDING

10.1. A number of protected non-spliced optical fibers shall be stranded together in such a way, that, if the
mechanical and temperature data limits are not exceeded during the transportation, storage, handling,
installation or operation, the fibers will be undamaged, and the transmission data limits will not be exceeded
during operation. There shall not be any detectable step attenuation loss introduced by the stranding process.
The attenuation loss of one individual fiber before and after stranding may not change more than 0.05
dB/Km With the cable set at its minimum bend radius, the manufacturer shall state the maximum fiber strain
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due to the bending of the fiber. The manufacturer shall state, in percent, the difference in fiber length versus
cable length in a cable delivery length.

10.2. The nonmetallic strength member shall be in the center of the cable core.

11. CorRe WRAPPING

11.1. The cable shall be wrapped with one or several layers of dielectric material as an additional strength
member. The material shall be non-hygroscopic and uniform in quality and dimensions.

11.2. An identification tape durably marked with the manufacturers name, year of manufacture, and cable
designation shall be laid longitudinally or helical over the cable core. The information shall be repeated at
intervals of not more than 150 mm

12. THE CABLE SHEATH

12.1. Material
12.1.1.The polyethylene material shall comply with the requirements given in the following Table.

Properties Test methods UNITS REQUIREMENTS
IEC 811-4-1,
Melt Index LL DPE Method A g/10 min Maximum: 1.5
190.20 (6)
Carbon Content IEC 811-1-1(6) % 2.5+0.5
Tensile Stress At Break IEC 811-1-1(3) MPa Minimum: 10
Elongation At Break IEC 811-1-1 (3) % Minimum: 350
Elongation At Break IEC 811-1-2 par 8.1 o me:; uzriénj;f:‘ggglz?l ﬁa(t)irgn at
After Aging 10 days + 100 °C (4) ° brosk 8
Stability Against
Thermal And Oxidative Minutes Minimum: 20
Degradation
. IEC 811-4-1
Stress Cracking Procedure B(6) Cracks 0
Table (3)

13. MARKINGS

Outer sheath marking shall be every 1 mwith the following details:
f MOC
f Fiber Type
f Number of fibers
f Name of manufacturer
f Year of manufacture
f Meter
Example: MOC ONMHE 96GSF MANUFACTURER 2001 1350m

File Reference Date Edition Page

©MOC Annexure - 1 - Technical Specs - Optical- Standards 04.09.2005 1.0 7/14
Loose Tube.doc

All rights reserved. Passing on and copying of this document, use and communication of its contents not permitted without written authorization.



/ MOC Kuwait
/{é////f Telecom Sector

14. THE FILLING COMPOUND (JELLY /GREASE)

14.1. The filling compound shall comply with the requirements and be tested according to the following Table.

Properties Test method Units Requirements
. IEC 811-5-1, par 4
The Drop Point Of | 14 A, shall be °C Minimum: + 90
The Material
re-melted (7)
Separation Of Qil /
jelly After 24 hrs At + EN 1828(;0(,81;/Iethod No drops
85 °C
Total Acid Number IEC 8;1('75)-1’ par Mg/KOH/g Maximum 0.5
Corrosivity IEC 811-5-1, par No corrosion
8(7
Table (4)
The Filling Compound:

f Shall not affect the color of the fiber/tube.

f Shall be easily removed from the fiber/tube.

f Shall be non-toxic, free from bad smell and shall not provide a health hazard.
f Shall be compatible with the other relevant cable elements.

14.2. Effects of Jelly / Grease on Polyethylene and Polyamide:

14.2.1. Test on Dumb-Bell test pieces.

14.2.2. Twelve test pieces shall be punched according to IEC 538 clause 6 — Figure 1 and weighed with an
accuracy of 1 mg.

14.2.3.Put six test pieces into a cup filled with jelly / grease. The distance between the test pieces shall be at least
5 mm Place the cup into an oven of 60 + 1 °C temperature.

14.2.4. Take out the test pieces from the oven after 14 x 24 hours and clean them carefully with a piece of soft
paper. Weigh the test pieces and calculate the weight put on as percentage of the initial weight.

14.2.5.Ultimate tensile stress and ultimate elongation on the test pieces shall be tested in a tension testing
machine, the tension speed shall be 50 mmmin. Elongation is to be calculated on the six test pieces before

they are put into jelly / grease.

Requirements Polyethylene Polyamide
Ultimate Tensile Stress Minimum 10 Mpa Minimum 40 Mpa
Ultimate Elongation Minimum 100 % Minimum 200 %
Swelling Maximum 15 % Maximum 10 %

15. TRANSMISSION CHARACTERISTICS

15.1. Mode Field Diameter
The mode field diameter shall be 9.2 + 0.4 pmat 1310 nmmeasured with the transmission method. The mode

field concentricity error can be measured according to ITU G-652.D as a geometrical concentricity error of the
core.
15.2. Attenuation
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15.2.1.The attenuation coefficient measured in a cable delivery length shall be < 0.35 dB/Km (average) as a
mean value of all fibers in the cable in the wavelength range 1285-1330 nm The corresponding value in
the wavelength range 1530-1570 nmis 0.20 dB/Km
The attenuation coefficient shall be measured in accordance with EN 188000 (9), test method 301, 302 or
303.

15.2.2.0TDR — Measurements
When the attenuation is measured by OTDR from both ends, the highest value of attenuation shall be
given.

- Attenuation discontinuities:
For any length of cable of > 200 m, no fiber should have an extra attenuation due to inhomogenity or
other defects in the fiber, of more than 0.10 dB, in addition to the attenuation coefficient measured in a
cable delivery length, for both ranges of wavelength.
15.2.3. The manufacturer shall present graphs showing the typical spectral variation of the attenuation between
1000 to 1800 nm
15.3. Cut-off Wave-length
For G-652.D fiber the followings applies
The cable cut-off wavelength (Acc) shall be < 1260 nm measured on 22 m of cable with one meter free fiber
and one loop of radius 40 mm at each fiber end according to EN 188 000, test method 313 (9).
15.4. Total Dispersion
For G-652.D fiber the following applies.
The zero-dispersion wavelength shall be between 1310 — 1324 nmas a mean value for all fibers in a cable
delivery length.

16. PHysICAL CHARACTERISTICS

16.1. Strength member
f The cable shall be designed with sufficient strength member to meet installation and service conditions.
f The strength member shall be non-metallic.
f The manufacturer shall present relevant data of the strength member used.
16.2. Moisture barrier
The manufacturer shall provide a moisture barrier and present the relevant data.

17. OpTICAL FIBER CABLE TESTS

The parameters specified in this specification may be affected by measurement uncertainty arising either from
measurement errors or calibration errors due to lack of suitable standards. The total uncertainty of measurement for
this specification shall be less or equal to 0.05 dB for attenuation.

The expression of no change in attenuation means that any change in measurement value, either positive or
negative, within the uncertainty of measurement shall be ignored.

For the tests in paragraph 17.1, 17.2, 17.3 and 17.4 the fibers shall be looped according to the following:

d
1 r
f [Ej of the fibers shall be looped for measurements at 1310 nm

d
1 r
f (Ej of the fibers shall be looped for measurements at 1550 nm

d
1 r
f For paragraph 16.1; (Ej of the fibers shall be looped for fiber elongation measurements.
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f The cable under test shall contain at least 96 fibers unless otherwise agreed. The way to loop the fibers shall be
stated by the manufacturer.
17.1. Test performance
The cable shall be tested in accordance with the method specified in EN 187000 (8) test method 501, ITU
Recommendation L14 (11) and the following conditions:

Length under tension : >100m

Fiber length : finished cable length
Tensile load on cable : >1.5KN

Diameter of test pulleys : 2400 mm

There should be no residual strain in the cable (e.g. from prior loading) when the first fiber strain measurement
takes place. Increase the load on the cable in steps of 250 N and hold the load for 30 secbefore measuring.
Continue the loading and measuring process up to the specified value. Remove the load from the cable fully and
measure after 5 min. Repeat the loading and measuring process until attenuation increase starts.

- Acceptance criteria:

Under load and up to specified value, there shall be no change in attenuation (< 0.05 dB/Kn) and the fiber strain
shall not exceed one third of the proof strain level and shall be reversible to within the uncertainty of
measurement.

Under visual examination without magnification there shall be no damage to the sheath or to the cable elements.
Diagrams showing the typical dependence of attenuation and elongation (in cables and fibers) on cable tensile
load shall be presented by the manufacturer.

The manufacturer shall present data showing at which tensile load the fiber strain reach the proof test strain. The
fiber strain shall be calculated on the length of fiber under tension. The accuracy of the fiber strain should be
better than 0.01 %.

17.2. Installation capability
Compatibility with particular installation conditions shall be demonstrated by the following tests.

17.2.1.Bending under tension
In order to demonstrate the ability of the cable construction to withstand stresses of installation, the cable
shall be subjected to a field trial.

17.2.2.Repeated bending
The cable shall be tested in accordance with the method specified in EN 187000 (8) test method 507, and
test apparatus which conforms to the sketch given in this test method. Then the following conditions shall

apply:

Bending radius : 300 mm
Load : 100 N
Number of cycles 1000
Duration of cycle : 2 sec

- Acceptance criteria:
Under visual examination without magnification there shall be no damage to the fiber, sheath or to the
cable elements. The abrasion on the sheath is not considered as mechanical damage.
17.2.3.Fiber Bending
17.2.3.1. The primary coated fibers shall be tested in a wrapping test according to the following. One hundred
turns of fiber on a mandrel with a diameter of 40 mmwhen measuring at 1300 nmand a diameter of
60 mmwhen measuring at 1550 nm
Requirements are less than 0.10 dB changes in attenuation for 50 turns at respective wavelengths.
17.2.3.2. The minimum permanent allowed bending diameter for the coated fibers shall be less than 80 mm
17.2.4. Impact
17.2.4.1. The cable shall be tested in accordance with the method specified in EN 187000 (8) test method 505,
and the following conditions:
Impact energy : 5] with anvil radius of 300 mm
Number of impacts  :  one in 3 different places spaced not less than 500 mmapart
Acceptance criteria:
Under visual examination without magnification there shall be no damage to the fiber, sheath or to
the cable elements. The imprint of the anvil on the sheath is not considered as mechanical damage.
17.2.4.2. The impact test shall be made in accordance with IEC-1-E4. The manufacturer shall present data
showing the impact from ten impacts at different weights and heights.
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The acceptance criteria is that no fiber breaks after ten impacts with a mass weight of 50 N and a
height of 500 mm

17.2.5.Kink
The cable shall be tested in accordance with the method specified in EN 187000(8) test method 511.
Minimum diameter  : 150 mm

- Acceptance criteria:
Under visual examination without magnification there shall be no damage to the fiber, sheath or to the
cable elements.
17.2.6. Torsion
17.2.6.1. The cable shall be tested in accordance with the method specified in EN 187000 (8) test method 508
and the following conditions:

Length under test : 1000 mm
Load : 100 N
Number of turns : +1
Number of cycles : 5

- Acceptance criteria:
Under visual examination without magnification there shall be no damage to the fiber, sheath or to
the cable elements.
The variation in attenuation for each fiber shall be less than 0.05 dB, measured at 1310 nmand 1550
nm There shall be no permanent change in attenuation after the test.

17.2.6.2. The torsion test shall be made in accordance with IEC TC 46E (CO) 30. The length of specimen
tested shall be 1.00 + 0.05 mand the load shall be according to Table No.5.
The manufacturer shall present data showing, for each turn, the number of turns — attenuation at 1300
and 1550 nm
The cable shall withstand one turn clockwise and one turn anti-clockwise without increase in
attenuation.

17.3. Cable bend

17.3.1.The cable shall be tested in accordance with procedure 1 of EN 187000 (8) test method 513 and the
following conditions:

Diameter of mandrel : 400 mmfor 23 °C and 600 mmfor —10 °C
Number of turns : 1

Number of cycles : 5

Temperature : 23°Cand-10°C

- Acceptance criteria:
There shall be no change in attenuation (< 0.05 dB) when measured at 1310 nmand 1550 nm at both
temperatures.

17.3.2.Bend the cable into a circle; pull the cable to form a smaller circle. Measure the circle diameter when the
attenuation increase is 0.10 dB.
The minimum allowed bending diameter for the cable shall be less than 400 mm without increase in
attenuation.

17.4. Crush

17.4.1.The cable shall be tested in accordance with the method specified in EN 187000 (8) test method 504 and
the following conditions:

Load plate/plate

Duct cable : 2000 N
Cable with extra sheath or pipe : 6000 N
Load mandrel/plate

Duct cable : 1000 N
Cable with extra sheath or pipe : 2000 N
Duration of load : see below

The test shall be performed at 3 different places separated by the pitch in the grouped core element, x 1.5
and x 1.75, but at least 0.5 m

The attenuation is to be measured as a function of the load. Increase the load in steps of 500 N (for plate)
and 250 N (for mandrel). Keep the load in each step in 30 secand measure the attenuation. Do this until
attenuation occurs at both wavelengths.
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The manufacturer shall present data showing the typical dependence of crush strength — attenuation and at
which load 20% deformation occur.
If the cable has an extra outer sheath or are mounted in some kind of pipe with a material approved, the
crush test shall be performed in the same way, both with and without the extra sheath or pipe.
- Acceptance criteria:
There shall be no change in attenuation (< 0.05 dB) when measured at 1310 nmand 1550 nm
When the extra sheath or pipe is used the unit shall at least withstand 6000 N with the plates and 2000 N
with the mandrel with no change in attenuation (< 0.05 dB) at the wavelengths 1310 nmand 1550 nm
Under visual examination there shall be no damage to the sheath or to the cable elements. The imprint of
the plate or mandrel on the sheath is not considered as mechanical damage.

17.4.2.The attenuation is to be measured as a function of the load. The load in steps of 250 N. Keep the load at
each step for 30 secand measure the attenuation. Do this until a change in attenuation occurs in both
wavelengths.

17.4.3. The manufacturer shall present data showing the typical dependency of crush strength — attenuation and at
which load 20 % deformation occurs.
Repeat Para a to b with a mandrel of 25 mmdiameter inserted between the plates crossing the cable at 90

The cable shall withstand at least 3000N with the flat plates and 1000 N with the mandrel inserted with
less variation in attenuation than 0.10 dB at 1300 nm

17.5. Temperature cycling

17.5.1.The cable shall be tested in accordance with the combined test procedure of the method specified in EN
187 000 (8) test method 601 and the following conditions:

Sample length : >1000 m
High temperature, Tp, : + 70 °C
High temperature, Tg, : + 60 °C
Low temperature, Ty, : -20°C
Low temperature, Ty, : -10°C
Dwell time, t; : > 6 hrs
Number of cycles : 10

- Acceptance criteria:
The attenuation should not vary more than 0.10 dB/Kmin the -10 °C - + 60 °C range for any fiber. All
additional increase in attenuation appearing in the intervals — 30 °C to — 20 °C and + 60 °C to + 70 °C
shall be reversible, when measured at the wavelengths 1310 nmand 1550 nm

17.5.2.1In the operation temperature range the attenuation shall not exceed the attenuation values stated in Para
14.2. The maximum attenuation variation in the temperature range is 0.10 dB/Km

17.6. Water penetration
The cable shall be tested in accordance with the method specified in EN 187 000 (8) test method 605 B.
- Acceptance criteria:
No water leakage after 24 h at 20 £ 5 °C.

17.7. Tensile Performance

17.7.1. Allowed pulling strength during installation shall be at least according to Table No.5. Determined by the
method indicated in IEC TC 46E (CO) 30. At least 75 m of cable under tension with four fibers looped for
1300 nm, four looped for 1550 nm and four looped for fiber elongation measurement. Increase the load on
the cable in steps of 250 N and hold the load for 30 seconds before measuring.
When the load is at maximum allowed pulling strength hold it for 5 min before measuring. Reload cable
and measure after 5 min.
Repeat the loading and measuring process once more starting from maximum allowed pulling strength
until attenuation increase commences.
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Cable Load (KN) Test Method
ONMHE 1 GSF 0.5
ONMHE 2 GSF 0.5
ONMHE 12 GSF 1.0
ONMHE 18 GSF 1.0 IEC TC 46E
ONMHE 24 GSF 1.0 (CO) 30
ONMHE 36 GSF 1.0 Para 5.4
ONMHE 72 GSF 1.0
ONMHE 96 GSF 1.0
ONMHE 144 GSF 1.0
Table (5)

17.7.2.Diagrams showing the typical dependency at tensile load attenuation and elongation (in cable and fibers)
— the manufacturer shall present attenuation.
The manufacturer shall present data showing at which tensile load the fiber elongation reaches the proof
test level.
The variation in attenuation shall be less than 0.10 dB/Km for maximum allowed pulling strength, at
1300 nmand 1550 nm The accuracy of the fiber elongation shall be better than 0.01 %.

17.8. Hydrogen gas generation
The manufacturer shall give the hydrogen generation (ml/g) at +80 °C for 24 hrs from the cable materials such
as central strength member, core element, primary coating, ribbon coating, filling compound, wrapping yarn
and sheath.

18. ENVIRONMENTAL REQUIREMENTS

The manufacturers shall state how the product, after its final lifetime shall be scrapped.

19. QUALITY INSPECTION

The manufacturer shall carry out quality inspection and keep a record of the test results to an extent agreed. The
manufacturer shall also have a trace ability of the materials used, and of the production steps, Used in the
manufacturing of the cable to an extent agreed.

20. CoNDITIONS OF DELIVERY

20.1. The manufacturer shall carry out quality control and keep a record of the test results for each drum length
for a minimum period of 5 years. The results shall be forwarded to MOC not later than the time of delivery.

20.2. The test results shall be attached to the drum.
The cable shall be delivered in lengths 2000 m, 4000 m, 6000 m, or 8000 m. The cables shall be well wound
on wooden cable drums with the cable ends available for tests. The cable ends shall be thoroughly sealed and
fixed to the drums. The manufacturer shall guarantee that the actual cable length always is at least the
delivery length, taking the measuring accuracy in account.
The cable drums shall be made with a barrel diameter not less than 30 times the nominal diameter of the
cable. The barrel shall be made of metal or the barrel shall be covered with the metal. The drum shall be

File Reference Date Edition Page

©MOC Annexure - 1 - Technical Specs - Optical- Standards 04.09.2005 1.0 13/14
Loose Tube.doc

All rights reserved. Passing on and copying of this document, use and communication of its contents not permitted without written authorization.



Telecom Sector

V' %%f MOC Kuwait

approved and shall be sufficiently strong and covered by masorite or other material approved. The maximum
dimensions of the cable drums is as follows:

Height (diameter of flanges) : 1860 mm
Width ;1100 mm
Center hole, diameter : 105 -135 mm

The manufacturer shall state for each delivery the following dimensions of the drum:
a. Barrel diameter

b. Diameter of flanges

c. Outer width

d. Inner width (inside flanges)

e. Net and gross weight of drum

Cable drums shall be clearly and indelibly marked with the following information on at least one flange:
Name of Manufacturer and country of origin

Year of production

Cable designation and content

Type of cable, number of fibers, mode and actual shipping length

Cable ID number

Length of cable and meter mark start and finish

Article number in agreement to Table 4

Information if the drum is returnable and in that case the return address
Roll-direction

MOC contract number and purchase number

Name of route according to order

Information on the drum that it is not allowed to lay the drum flat

The same information detailed above shall be provided on a metal tag securely fastened to the inner side of
the drum flange.

R R R~ —h —h —h —h —h —h — —h
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