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LU RPERE P O, PR
tobe | ITEMDESCRIPTION | UNIT |Quantity| oot | Fotal Wording

BN e ey T LT KM a2
ghanes | [Tt BRI R TS M 311
sy | [RETLCARMUET N KM 268
236348 | BUPPLY OF 48 OPTICAL FIBERS - At
2383 55 m‘fﬁéﬁ&;ﬂ QPTICAL FIBERS KM 187
L M o KM 18
sitgig | SRPELEDEMORTICALIIRRE. | 511
o [T | w |
2382 12A EI-III?EEE;E ‘;‘Eﬁm}m KM 18
T ol I
| S | W | -
i ad
s | EDINEERRA | con |
e | NI | vor |
A el
o | LRSS | por |

Grand Total

VAT

Grand Total With VAT
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ODF(Optical Distribution Frame) and SDF(Splitter Distribution Frame) Bgal L8

ITEM
CODE

ITEM DESCRIPTION

UNIT | Quantity

Unit
Price

Total
Price

Waording

1701

SUPPLY OF OPTICAL
DISTRIBUTION FRAME Cabinst
- size for 1728 CONNECTORS

17011

| SUPPLY OF OPTICAL
DISTRIBUTION FRAME FULLY
ECLIPPED Paich Panal-2B8
CONNECTORS (Fully Equipped)

EACH 332

1702

SUPPLY OF Splitter OFTICAL
DISTRIBUTION FRAME FULLY
EQUIPPED=siza for 1728
Preconnaind

1oz

EACH 48

SUPPLY OF Spiitter OFTICAL
DISTRIBUTION FRAME FULLY
EQUIPPED Palch Panal 240
Connaciors (48°182 -

Preconnated (Fully Equippad)

EACH 264

Grand Total

VAT

Grand Total With VAT
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Fiber Distribution Box pjg e 1,8

BN de gasall

ITEM
CODE

ITEM DESCRIFTION

Unit

UNIT Price

Quantity

Total
Price

Wording

1628

SUPPLY FIBER DISTRIBUTION

BOX 16 PORTS Fulty Equipped
(Without splitter)

EACH 12000

1630

SUPPLY FIBER DISTRIBUTION
BOX 24 PORTS Fully Equipped
(Without splitter)

EACH B&00

1631

SUPPLY FIBER DISTRIBUTION
BOX 32 PORTS Fully Equipped

EACH 27538

1632

SUPPLY FIBER DISTRIBUTION
BOX 48 PORTS Fully Equipped
(Withaut

EACH 1332

1633

SUPPLY AERIAL FIBER
DISTRIBUTION BOX 18 PORTS
Fully Equipped with Splitter (17
n_tll'l"r-:lﬂ'i]

EACH 3108

Grand Total

VAT

Grand Total With VAT
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Fiber Optic Closures alaa¥) cilida (e 4 g Gild) Clay )6
ITEM Unit Total
pomid ITEM DESCRIPTION UNIT | Quantity | o 20 e Waording
SUPPLY JOINTING CLOSURE
1639 El; {m: FULLY EQUIPPED EACH 1421
SUPPLY JOINTING CLOSURE
1640 FOR FOC FULLY EQUIPPED EACH Bag
SIZE M (72-144)
SUPPLY JOINTING CLOSURE -
1641 FOR FOC FULLY EQUIPPED EACH 4441
SIZE 5 (<=4B)
Grand Total
VAT
Grand Total With VAT
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Subducts
Cone ITEM DESCRIPTION | UNIT | Quantity| o m Wording
o | | w | | o
I ol oty KM 128 | 238
Grand Total
VAT

Grand Total With VAT
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A dpall LAY ACA] Sulle alally dga 485

:

CODE ITEM DESCRIPTION Quantity Unit Total Wording

Price Price
SUPPLY OFTICAL MICRD
SPLITTER PRE-CONNECTED
16831.1 1X18 (17 SC/APC Connactors
including 1m SCIAPC pigiall and
one AC/APC
SUPPLY OPTICAL MICRD
1632 EPLITTER PRE-CONNECTED
1X32 (33 SC/APC Connactors)
SUPPLY OPTICAL MICRO
1634 SPLITTER 1X2 Pre-Connected
SCIAPC-SCIAPC
SUPPLY OPTICAL uﬁﬁ
1635 BPLITTER 1X4 Pre-Connected
SCIAPC-BCIAPC
SUPPLY OPTICAL MICRO
1836 SPLITTER 1XB Pre-Connecied
SCIAPC-SCIAPC

SYPPLY FIBER OPTIC
PIGTAILS G 852D 2ZM SC/APC

1638 SUPPLY FIBER OPTIC
ADAPTORS SC/APC - SCIAPC
Supply Fiber Optic Dutdoor
300 cabinat with splitters {1:4) and
size up to (48:182) fully equipped
Supply Fiber Optic Quidoor
3002 cabinal with splittars (1:4) and
size up to (24:96) tully equipped

76501

178

250

1637

3

3

Grand Total

VAT

Grand Total With VAT
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TECHNICAL SPECIFICATIONS

L. SINGLE MODE FIBER OPTICAL CABLE (G.652D)

1.1 GENERAL

SCOPE

This specification covers the minimum standards and requirements for the construction,
properties, testing, and packing of cutdoor single-mode optical fiber cables to be used in
the telecommunications network of the Republic of Lebanon,

The cables shall be designed to protect the optical fibers against excessive elongation,
water ingress, hydrogen and radiation effects, and chemical corrosion, etc., in the actual
environmental conditions encountered along the cable route so that the overall segment
performance requirements, as specified in this volume, can be met throughout the system
design life.

INTENDED USE

Cable purchased in compliance with this specification is to be uvsed in the
telecommunications network of Lebanon on FTTX networks, The induct cable may be
hauled into ducts or subducts of 28 mm outer diameter. The cable is a filled loose be
type. It shall incorporate a nonmetallic moisture barrier.

TYPE APPROVAL

Tenderers who have or have not previously supplied under this specification (or who have
made changes to prior supplied products) shall submit a product sample for approval. An
interim Type Approval may be granted on the basis of a compliance statement nnd other
information from the manufacturer. Approval of a sample shall not be construed as waiving
any requirements of this specification.

QUALITY ASSURANCE- QUALITY SYSTEM ACCREDITATION

Manufacturers of cables conforming to this specification must show evidence that the
cable manufactured according to a Quality System conforming to ISO 9001 or equivalent,
which approved by OGERO.

Al the time of the tender, Manufacturers may be required 1o supply a copy of the Quality
Manual, which shall be utilized for the manufacture and delivery of cable, complying with
this specification.
OGERO may require the manufacturer 1o be sceredited to the above standards by either
OGERD personnel or assessors acting on behalf of OGERO.

5 e 3
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INSPECTION

OGERO or its authorized representatives may inspect the Tenderer's facilities at any time
for the purpose of Quality Assurance surveillance,

If requested by OGERO, the tenderer shall supply evidence of the quality of raw materials
and components used in the manufacturing process.

All cable manufactured to this specification may be inspected and tested by OGERO 1o
check compliance.

OGERO has the right to request proof of compliance with this specification, either by
witnessing actual performance of this specification's prescribed tests andior the
provisioning of documented 1est results at the discretion of the inspector.

In the case of a dispute, testing shall be performed by an independent authority at the
expense of the tenderer.

RESERVED RIGHTS
OGERO reserves the right 1o make changes to the specification.

PACKING AND MARKING

SHEATH MARKING

The method of marking shall not locally decrease the thickness of the sheath. The markings
shall be durable and colored white or vellow.

LENGTH MARKING

Continuous sequentially numbered length markers shall be placed st regular longitudinal
intervals of one meter on the outside shemth.

The number shall not be less than 3.0 mm in height and shall be spaced to produce good
legibility.

The accuracy of the length marking shall be within 1%,

An occasional illegible marking is permissible if there is legible reading on either side of
i,

The high-count length marker shall be on the outer end of the cable when drummed.

APPLICATION MARKINGS: OUTER SHEATH
Duct Cable

The word "DUCT" shall be marked at longitudinal intervals of not more than | m.

Cable Transmission Mode

The letters “SMF G.652D" (abbreviation for single mode) shall also be durably marked on
the outer sheath.

CABLE DRUM LENGTHS

Cable shall be supplied cither in nominal lengths of 4000 meters or in aliemative lengths
specified prior to delivery, but not shorter than the nominal length.

The delivered lengths may not be shorter than the nominal or specified length.

Each length of cable shall be wound on & separate drum.

#-1 pr 4 of 53 @
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CABLE DRUMS

The drums shall be substantial and constructed so as to prevent damage to the cables during
shipment and handling.

The diameter of the drum barrel shall be large enough to prevent damage 1o the cables
during reeling and unreeling. The diameter of the barrel shall not be less than 40 times the
outside diameter of the cable.

Lags or other suitable means of protection shall be applied to the drums to prevent damage
to the cables during shipment and stornge.

Mails and staples used in the construction of the drums must not be placed in a position
where they can damage the cables.

The spindle hole shall allow the use of a 75 mm diameter spindle without binding.

The drum size, including lags, shall not exceed 2.72 m in diameter and 1.5 m in width.
For testing purposes, the inner end of the cable shall be recessed into u slot in the drum
flange and protected by a metal cover firmly secured to the flange. Alternatively, the inner
end may protrude through the inside of the drum via a suitably constructed slot on the
outside of the drum flange for & minimum length of | meter.

The cable ends shall be securely fasténed so as not to protrude beyond any partion of the
drum and to prevent the cable from becoming loose during transport.

DRUM MARKINGS

FLANGE MARKING

Dietails given below shall be distinctly marked in a weather-proof material on both outer
sides of the drum [langes.

i. MOT/OGERO, Lebanon

1. Ammow showing the direction the drum shall be rolled

iii. Country of origin

iv. The label, "CAUTION - OPTICAL FIBRE CABLE - NOT TO BE LAID FLAT".
v, Manufecturer's name or trade mark

vi. A mark indicating the location of the inner end of the cable if located internally
MARKING PLATES

Marking plates showing the following information in English shall be securely attached to
the outer side of each drum flange.

The numerals in al least one of the languages shall be punched.

A. Matenal specification number, plus DUCT and M-FREE

B. Number of fibers

. Fiber Type i.e. mode field diameter, cladding diameter

D, Nominal Cable length in meters

E. Gross weight in kilograms

F. Maximum rated tension

G. Reel number

H. Manufacturer’s name

L. Year of manufacture

1. Drum number
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UPGRADE SCENARIOS FOR CAPACITY EXPANSION

OGERO intends that the System will start its commercial service with initially equipped
capacity, and the capacity will be expanded in accordance with its traffic demand. The
Optical Fiber cable shall be capable of being operated at its full design capacity for xGPON
and DWDM networks, and jts architecture shall allow flexible expansion of equipped
capacity.

The Tenderer shall ensure that each Fiber Segment can be upgraded independently of
others al any multiples of wavelengths.

TECHNICAL DESCRIPTION

The Tenderer shall provide all necessary information on all propesed cable types including
cable cross-sections, chemical and physical characteristics of the raw materials. In addition
to the physical, mechanical, electrical, and optical characteristics of cables,

CABLE TYPES
Cable types for use in various situations are required. The designs of the different types of
cable shall ensure that they may be joined together without undue complexity.

1.2 ASSOCIATED SPECIFICATIONS
The performance shall conform, unless exphicitly indicated, to the transmission standards
recommended by the ITU-T where applicable as defined in this Specification.
Some Recommendations may presently be under consideration by [TU. The Contractor
shall keep informed of the progress of such Recommendations, shall at any time evaluate
whether OGERO be made compliant to these Recommendations, shall evaluate the
consequences in terms of cost and delay, and shall propose to the Purchasers System
modifications so as 1o make the System compliant, Such modifications could result in
Contract Variations, In case of differences between the present requirement and the ITU-
T Recommendations, the former shall prevail.

1.3 DEFINITIONS AND STANDARD OGERO CABLE CODES STANDARD
OGERO OFTICAL FIBER CABLE CODES
It shall be possible to identify the individual fibers at any point where the cable is cut and

within joints.

Fiber marking shall be consistent throughout the system. Fiber cores and sirands and
directions shall be distinguished from one another. Where more than one fiber type used in
line, they shall also be distinguished from one another. The Tenderer shall provide their
fiber identification scheme,

FIRST LETTER
= Optical Fiber
SECOND LETTER = FIRST SHEATH MATERIAL TYFPE.
+ Polyethylene (polyolefin).
» Halogen-free (lame retnrdant.
SUBSEQUENT LETTERS = OTHER KEY CHARACTERISTICS.

2 @7 sors3 ?ﬂ
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Filled Cable

Metallic vapor (moisture) barrier/screen
Indoor (building) cable.

Self-supporting {catenary) for serial cable.
Palvethylene outer protective sheath,
Non-metallic cable

TRAILING NUMBER

Number of Fibers/Core Diameter/Cladding Dismeter.

EXAMPLE:

FEFMN/12/10/125 Polyethylene sheathed., non-metallic cable with 12 fibers with 1 0pm core
diameter and 125um cladding diameter.

1.4 DESIGN REQUIREMENTS

GENERAL

The cable product sets shall be designed to protect the optical fibers against excessive
elongation, water ingress, hydrogen and radiation effects, and chemical corrosion, eic., in
the actual cnvironmental conditions encountered along the cable route.

The types of cable shall be suitable for:

Pulling in sub-ducts or pipes already installed. Sub-ducts and pipes can be made of a variety
of materials including high-density polvethylene, PVC, or polypropylene.

Fiber color coding for all cables shall be fully traceable over the entire cable length.

Only qualified Cable Product Sets that meet the requirements of this specification shall be
nccepted for use in the system.

The fiber and cable products shall be designed such that the overall performance
requiremients shall be met throughout the Design Life of the System. The quality and
materials and manufacturing process,

All system components shall conform to ITU-T recommendation G.652D.

GENERAL INFORMATION

General Information supplied on the Cable Product Set shall contain and not be limited o
Detailed dimensions.

Mechanical charncteristics.

Electrical characteristics.

Optical characteristics.

QUALIFICATION INFORMATION

The Qualification Information supplied on a Cable Product Set shall contain and not be
limited to:

n. Where the product has not been qualified:

Cualification Test Plans and Procedures.

Qualification Test Specifications.

The performance criteria and safety margins used to set the specifications.

A @?ﬂﬂ@
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b. Where previously qualified:

Qualification Reports,

Any relevant certification the Tenderer may have received from any qualified body.
Previous supply record and service record of the product.

If the offered Cable Product Set is different to the samples used for qualifications in design,
manufacture, and material, the Tenderer shall provide the full taceability of all design,
manufacturing processes, and material changes along with additional test reports and
analysis in order to provide justification for the change and the validity of the qualified
status. Purchasers reserve the right 1o reject such a cable product set.

MANUFACTURING INFORMATION

Manufacturing Information supplied on the Cable Product Set shall contain and not be
limited to:

Manufacturing Process Flow Diagrams;

Cable manufacturers and manufacturing locations;

Production line qualifications and qualification procedures;

Raw materials;

Raw materials suppliers qualifications and qualification procedures;

Operator qualification

This should include information on how and where fiber sets are compiled in order o
ensure fiber dispersion limits are achieved.

Where the Cable Product Set is manufactured st multiple sites and / or on plant not used
for the manufacture of the qualification samples, the Tenderer shall indicate all the
differences between the products.

ANTI-RODENT CABLE SPECIFICATIONS
The Tenderer shall provide with their response samples of the offered cables

COMPATIBILITY WITH OGERO PRACTICES
All cables must be compatible with current OGERO installation standards and operation

ANTI-RODENT INDUCT CABLES
CABLE SIZES

Cable Size | Number of Tubes Fibers Per Tube
i Fibers | 4
12 Fibers 1 12

Anti-Rodent E-Glass Yarn Loos Tube
Fiber Optic Cable

> @9 gotss
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Fiber Model G.652D
Type Dielectric
Anti-Rodent layer Material E-Glass Yam (Double Layer)
Thickness (4= N
0.03mm) 0.45mm-0.55mm (double layer of 0.25mm)
Material MDPE
e A (=1 1 omm-1.5mm
0.03mmj)
Cable overall Dismeter -:;ﬂr 1l'ul:n-: [uniﬁ 6.0mm-7 . 5mm
u
- (Unitube) 6.0mm-7.5mm
CABLE PROPERTIES

Cigrticnl § by
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LONG TERM PERFORMANCE REQUIREMENTS
All cabie 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 1o
the transmission or operation and maintenance chamctenistics of the cable.
The environmental conditions of Lebanon may include ambient air temperature variations
from -15°C to +55°C and the humidity range 0% to 100% while meeting the overall

segment performance.

Cable shall be designed, manufactured, and packaged so that exposure to the environmental
conditions of Lebanon during storage, transport, installation, and opemtion 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 cables should be capable of being handled and deployed over the temperature range -
10°C to +55°C without causing permanent impairment to their specified performance.

The cables should also be capable of being stored or transporied at least over the
temperature range -10°C to +55°C without causing permanent impairment to their
specified perfformance. 7"_
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The Tenderer shall state the recommended storage conditions for long-term storage of the
cables, in terms of permissible ranges of temperature, humidity, and any other relevant
environmental factors.

CABLE CONFIGURATION

The cable shall be a loose/tube design, l.e., the fibers are contained in loose tubes. The
cable design from center to outer sheath shall conform to the following configuration:

. A central strength member (CSM) or an anti-buckling clement if a sheath strength member

is used.

A sheath over the CSM, if necessary, o increase the diameter.

Color-coded loose wbes contining filling compound and optical fibers.

The loose tubes are assembled around the CSM in a single layer. for 24F to 144F, and in
two lnyers for 2B8F with reverse oscillating method SZ stranding. This layer may also
incorporate filler units, if required. The filler units shall be colored differently to the loose
tubes.

A filling compound such as Super Absorbent Powder “SAP” that blocks water migration
along the cable.

A wrapping around the core, two layers of water-blocking tape,

A longitudinal identification tape.

A sheath strength member, if required.

A non-metallic moisture barrier.

. A first sheath of MDPE.
. Any improvements on cable sccess/preparation methods (e.g., Fast Access Technologies)

are considered a plus, provided that the cable mechamcal characteristics are maintuined.
Dry core construction utilizing super absorbent suitable water-swellable technology.

Tenderers may submit aliernative sheath designs for consideration by OGERO with
supporting evidence that the alternative design is at least equivalent to the design detailed
above.

STRENGTH MEMBER

The primary function of the strength member is to provide the cable with stress and strain
characteristics that will prevent the optical fibers from being stressed during installation,
in service, and during operation and maintenance procedures, Two designs of strength
member are allowed: central strength member or a sheath strength member. A combination
of the two designs is also allowed.

Sheath-type strength members shall be manufactured from aramid cords or similar non-
conductive, high tensile sirength, high Young's modulus, and low elongation material.

Strength members shall be fiberglass or an alternative non-metallic material.

CENTRAL STRENGTH MEMBER SHEATH
If the central strengith member is required o be o minimum diameter, a sheath may be
extruded over the central strength member.

!‘ EF 10 af 53
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The central strength member sheath shall consist of polyvethylene or other suitable material
which shall neither be affected by nor affect the filling compound or any other components
or materials of the cable.

LOOSE TUBES
The loose tubes protect the optical fibers from axial or radinl stresses, allowing free
movement of the fibers within the tube.

The loose tube secondary containment shall consist of polyamide or an alternative material
which is equivalent or superior to polyamide.

Tenderers shall submit documentary evidence for alternative materials lor approval by
OGERO.

The loose tubes shall be easily removable for a length of 2.0 meters by the standard wols
and techniques used by OGERO without causing damage to the fibers or primary coating.

For cables containing more than one tube per cable, each tube shall be color-coded
sccording to Table 1. The colors shall comply with IEC 304,

FILLING COMPOUND WITHIN THE LOOSE TUBES

The space around the primary coated fiber shall be completely filled with a filling
compound which shall allow free movement of the fibers within the tubes.

The filling compound shall be compatible with the primary coating, the loose tubes, and
any other components or materials of the cable which it may contact.

The compound shall allow free movement of the liber in the tube.
The filling compound shall not be silicon-based.

OPTICAL FIBERS
The optical fiber shall conform to ITU-T Recommendations (.652D.

The Tenderer shall provide the main charscteristics as listed in ITU-T for the proposed |
optical fiber.

The attenuation variations of the cabled optical fiber, if any, over the temperature range -

13°C 1o +70°C will be indicated; it shall be fully reversible and taken into account in the

optical power budget of the Sub-Segmenis.

All optical fibers shall maintain their geometrical properties for the required life, 40 years,

of the cable.

OPTICAL FIBER PRIMARY COATING |
ﬁ 11 of 53
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The fiber coating may consist of one or more coatings.

The coating, or coatings, shall consist of a heat or ultraviolet-cured acrylic material or a
suitable alternative which is compatible with all components and materials of the cable.
The diameter of the coating shall be 250+15 pum (QC).

The coating shall be easily removable without damage 1o the fiber. If the tendersr
recommends a mechanical removal method, the tensile force exerted on the fiber during
removal shall not exceed the tensile foree exerted during proof testing.

If chemicals are required to soften the coating, they shall be non-toxie and dermatologically
safe.

FIBER IDENTIFICATION
Loose tubes shall be color-coded so that tubes are colored according to able 2.
Tubes 13 to 24 will be striped with black, black tubes will be striped with white.

Fibers inside the tubes shall be color-coded nccording to Table 1.
The colors shall comply with IEC 304, Single fibers per tube shall be natural color,

Tablel: Tahlel:
;‘rﬂ'hﬂ Color L“::h Color 5‘::“‘” Color
[ Blue I Blue 13 Striped, Blue
2 Orange 2 Orange 14 Striped, Orange
3 Gireen 3 Green 15 Striped, Green
4 Brown 4 Brown 16 Striped, Brown
5 Girey 5 Girey 17 Striped, Grey
& White 6 White 18 Striped, White
7 Red 7 Red 19 Striped, Red
8] Black 8 Black 20 Striped, Black
9 Yellow 9 Yellow 21 Striped, Yellow
10 Violet 10 Violet 23 Striped Vilet
11 Pink i1 Pink 23 Striped, Pink
12 Turquoise 12 Turquoise | 24 Striped Turquoise

The fiber coloring shall not interfere with light injection used in fusion splicing machines.

CORE WRAPPING

The assembled filled core shall be completely covered with one or more continuous layers.
The wrapping shall be a fully dielectric material such as polyethylene or polypropylene.
The wrapping shall act as a heat barrier to prevent deformation, adhesion, or damage to the
components and materials of the core,

The wmapping shall not adhere to the cable components.

A & 120f53 ?}
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INTERNAL IDENTIFICATION

Cable Identification

The outer sheath of the cable shall be marked and shall include the following details:
Year of manufacture, and Manufacturer’s ascronym,

Number and type of fibers,

Fiber cable type: “ANTI-RODENT" or “Duct Cabie™

Project name “MOT-0GERO"

Length marking shall be permanently printed every meter.

MOISTURE BARRIER
Water-blocking Tape and Yam used 1o prevent water ingress.

FIRST SHEATH

The first sheath, Outer sheath, should be MDPE.

Duct cable shall have this sheath only.

The sheath shall be circular, free from pinholes, joints, repairs, and other defects.

The maximum diameter of duct cables shall be max 7.5mm for both 4F and 12F Anti-
Rodent fiber cables,

The nominal thickness of the first sheath shall be a minimum of 1.5 mm.

The average thickness a1 anmy cross-section shall not be less than 90% of the nominal
thickness. The minimum spot thickness shall be not less than 90% of the nominal thickness.

POLYETHYLENE CLASSIFICATION

The first sheath shall consist of tough weather-resistant palyethylene conforming to the
following classification from ASTM D 1248. The following classification tests shall be
performed on raw material.

Type | or 2, corresponding 1o Jow or medium-density polyethylene with density mnging
from 0.910 to 0.940 x 10" kg/m”,

Typelor2, mm::pnn:lmg o In.-'I.DFI:. with d:lml} ranging from (925-940 kg/m3) or Type
3 HDF I TS AnE ] R 7 3-8 \

Class C, -:un-nspmdmg to black huﬂh:rmnuﬂ pnlyu:thyh:ne containing 2.5-10.5% of
well-dispersed carbon black and other additives as agreed upon.

Category 4 or 5, L.e.. Polvethylene with a melt flow index less than or equal to 1.0.
Polyethylene, which has the physical properties of Grade J4, ie., polyethylene that has the
properties of grade J4 as detailed in Table 3 of ASTM D 1248.

The Polyethylene compound shall have:

a. Outstanding UV resistance

b. Excellent environmental stress crack resistance (ESCR) - [EC 60811-4-1/8

¢. Excellent abrasion and scratch resistance

d. Low water permeabiliny
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ELONGATION OF SHEATH AFTER AGING)
Samples removed from completed cable shall comply with the requirements of IECT08-1.

MECHANICAL PROPERTIES OF SHEATH
Sheath removed from cable shall be tested according 10 the method of ASTM D2633 and
shall satisfy the mechanical properties for the type of polyethylene used as shown in Table2

MDPE | LDPE
16.5 12 Tensile Strength (MPa)

00 400 Percent Elongation
Table 2: Mechanical Properties of Sheath

MECHANICAL REQUIREMENTS GENERAL

DUCT CABLE

Fiber cable for duct installations shall be able to withstand a tensile force of ot least 2.0
KN.

All cable intended for duct installation shall be capable of being field-fitted with a pulling
eve. Tenderers shall submit full instructions for field fitting a pulling eye.

LONGITUDINAL WATER PENETRATION (QC)
The cable shall comply with the requirements of [EC 60794-1-2F5A/8,

TEMPERATURE CYCLING TEST (TA)
The temperature cycling test shall be performed according to [EC 60794-1-2F1. The
sample length shall be at least 500 meters. The following test parameters shall be used:

Preconditioning | 24 hours at 23°C & 5°
Temperature TA | -10°C

Time t ) 24 hours
Temperature TH | 70°C

Number of cyele | 10

Attenuation shall be measured at 1310 nm and 1550 nm on six randomly selected fibers.
Attenuation increase for any fiber at the tempernture extremes or on return to the

preconditioning temperature shall be less than 0.1 dB/km.

TENSILE TEST (TA)

A report shall be provided of the cable’s attenuation/load characteristics when tested
according to IEC 60794-1-2E1.

The tensile force shall be applied at a jaw speed of 40 mm per minute, in increments of 100
M. The resultant plot shall include tensile fj;t and cable elongation as test parameters.

W 140153
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The test shall be halted at 3 kN or when a cable element fails.
Tenderers shall also provide graphs of:
« Cable tension versus cable strain
» Cable strain versus fiber strain
CRUSH RESISTANCE TEST (TA)
Cable shall be tested according to IEC 60794-1-2E3, a load of 2500 N shall be gradually
applied and maintained for a period of ten minutes for duct cable and acrial cable,
The increase in attenuation under load and on removal of the load shall be less than 0.1 dB
at 1550 nm and 1300 nm.
There shall be no permanent damage to any of the cable componenis.

IMPACT TEST (TA)

Cable shall be tested sccording to IEC 60794-1-2E4. Impact force of 10 N.m, 3 Impacts
spaced by R=30mm. The increase in attenuation shall be less than 0.1 dB at 1550 nm and
1300 nm. There shall be no damage to any of the cable components.

REFEATED BENDING TEST (TA)

Cable shall be tested sccording to IEC 60794-1-2E6. The bending radius shall be 15 times
the outside diameter of the cable. The mass of the weight shall be 3 kg. The cable shall be
tested for 50 cycles at a frequency of 12 eycles per minute.

There shall be no damage 1o any of the cable components. The increase in loss shall be less
than 0.1 dB ot 1550 nm and 1310 nm.

BENDING REQUIREMENTS (TA)

Cable shall be capable of meeting the following minimum bending radius without cable or
fiber damage. Attenuation increase under full load and on removal of the load shall be less
than 0.1 dB/km at 1550 nm and 1300 nm. Tenderers shall supply full details of the test
used 1o confirm the bending properties of the cable.
Cable shall be able to be formed into a loop to pass through the standard OGERO manhole
entry of 680 mm diameter and for the hand hole, with no attenuation increase or damage
to cable components.
For Cable, Acceptance tests shall be performed on, but not limited to, each cable length.
Thiese shall at least include but not be limited 1o
Two-way O.T.D.R at 1310 nm/1350 nm

* Insertion loss at 1310 am/1550 nm,

» Chromatic dispersion,

« PMD
Insulation resistance.
In addition to the paper format, disk copies of all O.T.D.R traces are 10 be supplied.

o

TORSION TEST (TA) ~
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This test method is intended to establish the ability of a fiber optic cable 1o withstand
mechanical twisting. The primary purpose of this procedure is to measure any varnation
in the optical power transmittance of a fiber when the cable is subjected to torsional
forces external to the cable sheath. A secondary purpose is to evaluate the possibility of
physical damage that may occur as a resull of such stresses.

Test shall be performed according to IEC 60794-1-21-Method E7
10 Cycles

Sample Length under test: 1 or 2 m

Tums: +- 180 deg

Load: 150N

The additional attenuation after test shall be <=0.1dB
There shall be no damage 1o outer jacket and other cable components

FACTORY ACCEPTANCE TESTING

Factory Acceptance tests of cable shall be performed om, but not limited to, each cable
length. These shall at least include but not be limited to:

¢ Two-way O.T.D.R at 1310 nm/1 550 nm

o Insertion loss at 1310 nm/ 1550 nm,

o Chromatic dispersion,

o PMD

o Insulation resistance,
In addition to the paper format, soft copies of all O.T.D.R traces are to be supplicd.

1.5 OPTICAL TRANSMISSION REQUIREMENTS: (ITU-T G.651D)

#
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OFTICAL SPECIFICATIONS
Attenuation Max Value (dB/km)
Attenumiion of 1310 nm <034
Adtenuation at 1383 nm <031
Attenuation at 1490 nm < 024
Attenuation at 1550 nm < 0.2
Attenuation ut 1625 nm < 0.24
Attenuution v, Wavelength
Wavelength range {nm) Reference & (nm) | (dB/km)
1285-1330 1310 =0.03
1360-1480 1385 =0.04
1525-1575 15350 <002
1460-1625 1500 =0.04
Point Discontinuitics
No attenuation discontinuities greater than 0,05 dB at 1310 nm or 1550 nm
Attenuation with Beoding
Number of Turns Dismeter(mm) | Wavelength (nm) ;";T“”“
| L i) 1550 < 0.05
100 50 1310 < 0.05
100 50 1550 < 0,05
100 G 1625 < (.05
Cable cut-off wavelengthiiec) < 1260 nm
Mode Field Diameter
Wavelength (nm) MFD (jum)
at 1310 92+04
at 1550 103205
Chromatic DHspersion
Wavelength {nm) Chromatic Dispersion (psfnm = km)
1285-1330 =3
1550 <18
1625 =12
Lero Dispersion Wavelength (10) 131210 nm
Shope (50) ot AD < 0.090 ps'nm® = km
Polarization Mode Dispersion (PMD)
PMD Link Design Valee < 0.06 ps/vkm
Max Individual Fiber <0.1 ps/dkm

TYPE APPROVAL TESTS, SAMPLES AND REPORT REQUIREMENTS

x
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Tenderers shall supply the following reports, results etc. for Type Approval
COMPLIANCE STATEMENT

Tenderers shall supply a clause by clause compliance statement, with the complete
specification, in a side by side format

Three simtements 10 describe Tenderer's response with each clause are shown halow,
2. Complaint
The Tenderer agrees to the stated requirement without any reservation
b. Complinnt
The Tenderer does not meet the respective item or clause. The reason for non-compliance
shall be stated
¢. Not Compliant with an alternative proposal
The Tenderer does not meet the provisions of the clause but offers an equivalent or better
alternative which shall be fully documented with supporting evidence.

EFFECT OF HYDROGEN

Evidence to verify that the properties of the fibers will not be degraded by the
presence of hydrogen.

STRENGTH MEMBER

Full details of the sirength member including materials used, ultimate breaking
strength and Young's modulus.

CENTRAL STRENGTH MEMBER SHEATH

Type and thickness of central strength member sheath

CORE FILLING COMPOUND

Tenderers shall supply full details of the filling compound used including,
dermatological hazards and evidence of compatibility.

LOOSE TUBES

Tenderers shall give full details of the loose wibes, including material, manufacturer
and manufacturer’s data sheet.

FILLING COMPOUND WITHIN LOOSE TUBES

A @p 180f53 ‘g
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Tenderers shall supply full details of the filling compound including manufacturer
and evidence o verify the compatibility of the compound with other components of
the cable which it contacts.

FIRER PROPERTIES

Fiber iensile test,

Macro bending loss

Long term minimum bending radius

Loss at small bending radius
The tenderer shall supply full details of the optical fiber including the
manufacturer, numerical aperture, refractive index profile, effective group
refractive index at 1300 nm and 1550 nm, a plot of the chromatic
dispersion coefficient versus wavelength over the range 1285 nm to 1600

nm and a plot of attenuation versus wavelength from the cut off wavelength
to 1600 nm.

PRIMARY COATING
The tenderer shall supply full details of the materials used for the fiber coating
ncluding recommended removal technigues. In addition complete
toxicological information for any chemicals required for removal shall be
supplied with the tender bid. If a mechanical removal method is recommended
the tenderer shall supply evidence that the force exerted on the fiber during
removal does not exceed the force applied during proof testing.

CORE WRAPPING
Tenderer shall state the type of wrapping used, thickness and the number of layers.

MOISTURE BARRIER

Tenderers shall supply evidence to verify the effectiveness of non-metallic
barriers.

Evidence to verify the compatibility of the non-metallic barrier with filling
compound Moisture Barrier resistance

FIRST AND SECOND SHEATH (as applicable)

#,,
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Manufacturer's data sheet of the raw material

PHYSICAL REQUIREMENTS OF ASSEMBLED CABLE

Temperature cycling

Tensile test

Crush resistance test
Impoct 1est

Repeated Bending test
Bending Requirements
Torsion Requirements

SAMPLING PLAN FOR FIBER PROPERTIES

The sampling plan for the testing of fiber properties
shall be submitted for Type Approval.

TEST SHEETS FOR QUALITY CONTROL TESTS

TESTRESULTS TOBEPROVIDEDACCORDING TOTHE
MANUFACTURERS SAMPLING PLAN
n. The fiber manufacturer shall be identified.

b.  Unless ngreed otherwise the following fiber tests shall
be performed on a sampling basis. The sampling plan
shall be submitted to Ogero/MoT as part of the Type
Approval process.

¢.  Mode field diameter

d Mode field concentricity error

& Cladding diameter.

f. Cladding non circularity

g. Conting diameter

h.  Zerodispersion slope and zero dispersion wavelength

i.  Chromatic dispersion

TEST RESULTS TO BE PROVIDED FOR EACH DELIVERY OR TEN (10)
DRUMS

Core filling compound properties (not required for this tender)

#A
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Core filling compound tests shall only be provided per delivery.

a. Drop point

b. Flash point

¢. Total acid value
d. Chl separation

a.  First sheath classification
b. Second sheath classification if applicable
¢ Elongation after aging

ASSEMBLED CORE

Longitudinal water penetration

TEST RESULTS TO BE PROVIDED FOR EACH DRUM
Sheath Properties
Sheath thicknesses at either end of the cable length.

Trunsmission Tests on Assembled cable

a. Attenuation for all fibers in each drum

b. Average attenuation for each drum length.

¢. Cut off wavelength for all fibers in each cable drum. For each fiber in
each cable drum tenderers shall supply an Optical Time Domain
Reflect meter (OTDR) trace at 1550 nm. If there are any
irregularities or point losses, then a 1300 nm trace shall also be
provided.

RECORDS

The manufacturer shall ensure the ready availability of suitable summary
records for a period of not less than 5 vears of all tests required by this
specification in a format which identifies individual drums and is easily
readable. ){’
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2. FIBER CLOSURE

2.1 Long Term Performance

& The material supplied should be capable of withstanding the typical service conditions in
Lebanon for a period of 23 vears without detriment 1o the operation and maintenance
characteristics.

b. The materials should be designed, manufactured, and packed so that exposure to the
conditions of storage, transport inside and outside Lebanon, and installation in the environment
will not affect the physical characteristics.

2.2 Type Approval

a. A sample should be provided for testing if the product has not been previously approved or
used by OGERO.

b, All tests should be performed and submitted if requested.

¢. All associnted international specifications should be respected.

d. Products previously approved or used by OGERO is accepted.

2.3 General Reguirements

a. Delivered materials should be free from bursts, sharp edges, or projections that may be
hazardous to personnel.
b. All products should have the following details:

« Manufacturer's name (built-in stamp).
2A4. QUALITY ASSURANCE
QUALITY SYSTEM ACCREDITATION
a. Manufacturers might be required to supply a copy of the Quality Manual, which shall be
utilized in assessing the offered product's compliance with the provided specifications, at the
time of tender.

b. OGERO may require the manufscturer to be accredited to this specification either by OGERO
personnel or assessors acting on behalf of OGERO,

INSPECTION

1. OGERO or its authorized representatives may inspect the Tenderer's facilities at any time for
the purpose of Quality Assurance surveillance.

@ 21 of 53 ‘:(?
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2. If requested by OGERO, the tenderer shall supply evidence of the quality of raw materials and
companents used in the manufacturing process.

3. All supplied items manufactured 1o this specification may be inspected and tested by OGERO
to check compliance.

4. OGERO has the right to request proof of compliance with this specification, either by
witnessing actual performance of this specification's prescribed tests and/or the provisioning
of documented test results at the discretion of the inspector.

5. In the case of a dispute, testing shall be performed by an independent authority at the expense
of the tenderer.

1.5, RESERVED RIGHTS
OGERD reserves the right 1o make changes 1o the specification.

2.6 Components
The closure should be composed of:
» The joint enclosure shell
o The cable seals (for full capacity)
e The Splice Tray (for full capacity)
«  Heat Shrink fiber splicing tubes (for full capacity)

Compliance Chart
Alternative
YE5 | NO Solutions

Closures should be fully equipped with trays and accessories
(Including Heat Shrink wbes for fiber splicing for full capacity).

2.7.The joint enclosure shell

Mechanical latch closing mechanism

The shell and its end plates shall be made of a polypropylene
material fire resistance level HB according to UL 94,

pal
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Quick release laiches material must be reinforced with a
thermoplastic material fire resistance level HB according to UL
Q4.

The quick release latches should be linked to the base of the
closure and can be replaced,

Environmental protection to provide stabilization and resistance
from chemicals inside manholes.

The joint enclosure shall consist of different sizes. It should be
compatible with unitube and multi-tube loose tube optical fiber
cables from 12 up 1o 288 fibers, divided as follows:

Number of Fibers Cable Diameter (mm)
4-48 (small) 57-12
4-96 (medium) 57-14
28E (large) 5.7-20

Closure should contain single Un-Cut main Cable eniry al least.

Closure ports should be able to accept ot least 24 drop cables by
using multi-Cable seals or gromets.

Uncut tubes during mid-span splicing methods shall be able to
securely loop in storage space without disturbing splice trays.

The bumidity inside the joint enclosure shall not exceed 75%
relative humidity.

The enclosure should have different mechanical sealing kits and
accessories 1o enter the cable of different sizes 1w the closure.

Should provide a hermetically sealed interior environment.

Should provide secure storage for the fiber splices.

Should be re-enterable several times and replaceable without
interrupting service and by the use of standard jointer tools,

Should provide the highest standard of protection against water
and dust rated [P68.

Drop Cables are terminated Individually

2.8.The Cable Seals

b iy 240f53
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Is dedicated to cover all multi-drop ports application, to allow
increasing the number of drops within the Closure.

Multi cable seal should match distribution and drop cables outer
diameter of different sizes as the following Table:

Sealing Duter-eable
Grommels Fiber Cable dinmeter (mm)
48 Fibers
104
T 72 Fibers
ul mmn
96 Fibers 11.6
cable entry
144 Fibers 14.2
288 Fibers 19.0
4 Fibers
4 with 4 3.7
WAL OWPB 12 Fibers
24 Fibers
48 Fibers 10.4
2 with 2 outputs :
g :::: 1.6
output :
144 Fibers 14.2
88 Fibers 19.0

Allow 1o open incrementally the holes in order 1o insert a new
drop with the rest of the holes plugged.

Should be fully mechanical and it should not require any specific
tool, chemicals, resins, torch or external power supply 1o be
installed, plug easy to remove,

Should be used with clamps in order 10 secure the drops relief and
insertion into the grommet.

2.9, Splice Tray

Each splicing tray shall have the capacity to secure 24 fiber
splices, Fibers shall be completely retained within the splicing
tray, with no possibility of trapping, pinching or other damage 1o
the fibers during assemblies.

A
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Uncut fibers can be stored as single circuits in trays andfor as
cable elements in the storage space between the profiles.

Different splice trays can be installed on the same organizer.

Closure Size Num. of equipped Trays
4-48 (small) 4-truys

4-96 (medium) B-travs

12-288 (large) 24-trays

Each splicing tray should be equipped with a clear plastic cover.

Splicing trays should be hinged to provide nccess to all splices
without disturbing other splice trays.

Splicing trays should have a color code kit and 8 number
identification kit.

Splicing trays shall include a mechanism 1o secure the loose tubes.
The connection shall ensure that no movement or strain is
included in the fibers. (1 loose tube in >=6 tubes out)

A retnining mechanism shall be provided 1o secure the splice
protection withoul movement within the confines of the splicing
tray. The retaining mechanism shall be resistant 1o vibration.

It shall be possible 10 remove splices from the splicing tray
without affecting the remaining splices or fibers.

Each splicing tray should offer a splice protector holding part.

Additional splice truys and cable entry kits can be installed
whenever new cables ure added 10 the closure.
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Mechanical Test Requirements
Small Size Medium Size Large Size
Sealing Min 2.5 PSL & IP68 | Min 7.0 PSI & P68 Min 7.0 PSI & PGS
Impact Minl45ftib Min 70 PSI Min 70 PSI
Pull Force - Drop Min 22 |bs Min 22 Ibs Min 22 |bs
Pull Force - Feeder Min 22 Ibs Min 22 Ibs Min 22 [bs

Wall/pole mounting metal bracket shall be provided. All metal parts or screws shall be stainless
steel or galvanized steel (non- corrosive). Other proposals that are equivalent or superior can be

considered

Number of splice trays shall be compatible with wall/pole mount bracket

Grrounding kit shall be provided for wall/pole fixation of ¢closure
A bond clamp shall be provided for electrical continuity of metal shielded cables
Pressure testing valve shall be provided

Environmentul Conditions:

The humidity inside the joint enclosure shall not exceed 75% relative humidity
The enclosure shall be able to withstand the following temperature ranges:

Storage: ~20°C to T0°C

Operation: -20°C 1o 35°C
All tests shall be certified by a third party.

Different Cable entry configuration Grommets shall not affect the price,

OGERO will decide the type of grommets in Ih:mnl.ml:t.*
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3. ODF pre-assembled

(Optical Distribution Frame, Fiber Patch Panels, and
Accessories)

3.1. Long Term Performance

a. The material supplied should be capable of withstanding the typical
service conditions in Lebanon for a period of 20 years without detriment to
the operation and maintenance characteristics.

b. The materials should be designed, manufactured, and packed so that
exposure to the conditions of storage, transport inside and outside Lebanon,
and installation in the environment will not affect the physical
characteristics.

3.2, Type Approval

a. A sample should be provided for testing, if the product has not been used
previously by Ogero.

b. All tests should be performed and submitted if requested.

c. All Associated International Specifications should be respected.
d. Products previously approved by Ogero might be accepted,
3.3, QUALITY ASSURANCE

QUALITY SYSTEM ACCREDITATION

a. Manufacturers might be required to supply a copy of the Quality Manual,
which shall be utilized in assessing the offered product’s compliance with
the provided specifications at the time of tender.

b. OGERQ may require the manufacturer to be accredited to this
specification by either OGERO personnel or assessors acting on behalf of
OGERO, A_,
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INSPECTION

a. OGERO or its authorized representatives may inspect the Tenderer's
facilities at any time for the purpose of Quality Assurance surveillance,

b. If requested by OGERQ, the tenderer shall supply evidence of the quality
of raw materials and components used in the manufacturing process.

c. All supplied items manufactured to this specification may be inspected
and tested by OGERO to check compliance.

d. OGERO has the right to request proof of compliance with this
specification, either by witnessing the actual performance of this
specification’s prescribed tests and/or the provision of documented test
results at the discretion of the inspector.

e. In the case of a dispute, testing shall be performed by an independent
authority at the expense of the tenderer.

3.4. RESERVED RIGHTS
OGERO reserves the right to make changes to the specification.
1.5, General Requirements

a. Delivered materials should be free from burrs, sharp edges, or projections
that may be hazardous to personnel.

b. All products should have the following details:
l.  Manufacturer's name (built-in stamp or laser printed).
2. Serial number/Part number.

B 290f53
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3.6. Specifications
COMPLIANCE CHART
YES | NO | Alternative Solutions
1. Fiber Patch Panel:
1.1. General

1. Made of galvanized steel or plastic
2. Can fit inside 19-inch rack cabinet

3. AU rack-mounted size unit to fit at least 144 connections
4. Front cover fixed 10 a metal hinge
6. Pre-installed connectors and Pig tails inside patch panel for
full capacity.
7. Clear Numbering Label for Ports (Figure 2)
8. Cable Management:
- Patch cords management accessories: (Figure 2} Plano metal
hinge for smooth patch cord nccessibility
- FO cables management accessories (Figure 1)
- Full Front cover o prevent any removal of the patch cords
1.2. Accessories: all accessoriex shull be included

1. Mounting brackets, fiber tubes and fan-outs.
2. Fonm and tie-wraps to fix the cable elements onto the trays
3. Splice protector holder
4. One or two trumpets for guiding pigtails as they exit the shell
5. Mounting screws and nuts o
6, Fiber Heat Shrinks for fiber splices for full capacity

2, ODF (Optical Distribution Frume):

1. Frame material: Aluminum or Coated Galvanized Steel
2. Height <= 2.2m. 47U

3. Accommaodates up to 12 patch panels * 144 connectors (317)
= | 728 conneclors
4. Plastic rings: polyamide or polycarbonate
5. Pre-assembled and include installation and grounding
seceessories together with all bend-limiting fiber jump routing
{within the same vertical or from vertical 1o vertical)
6. Allows robust and rigid fixation and strain-relief for the OSP
fiber cable end
7. Supports the use of 2.0 mm patch cords with either [TU-T
G.652D or bend-insensitive ITU-T G.65TA1/A2
The pigtail color code shall match the IEC 304 fiber/tube color

A
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4.SDFs pre-assembled

(Frame, Fiber Patch Panels, and Accessories)
4.1. Long Term Performance

a. The material supplied should be capable of withstanding the typical
service conditions in Lebanon for a period of 20 years without detriment to
the operation and maintenance characteristics.

b. The materials should be designed, manufactured, and packed so that
exposure to the conditions of storage, transport inside and outside Lebanon,
and installation in the environment will not affect the physical
characteristics.

4.2. Type Approval

a. A sample should be provided for testing, if the product has not been used
previously by Ogero.

b. All tests should be performed and submitted if requested.

¢. All Associated International Specifications should be respected.
d. Products previously approved by Ogero might be accepted,
4.3. QUALITY ASSURANCE

1. QUALITY SYSTEM ACCREDITATION

a. Manufacturers might be required to supply a copy of the Quality Manual,
which shall be utilized in assessing the offered product’s compliance with
the provided specifications at the time of tender.

b. OGERO may require the manufacturer to be accredited to this
specification by either OGERO personnel or assessors acting on behalf of
OGERO.

2. INSPECTION

a. OGERO or its authorized representatives may inspect the Tenderer’s
facilities at any time for the purpose of Quality Assurance surveillance.

Be 310f53
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b. If requested by OGERO, the tenderer shall supply evidence of the quality
of raw materials and components used in the manufacturing process.

c. All supplied items manufactured to this specification may be inspected
and tested by OGERO to check compliance.

d. OGERO has the right to request proof of compliance with this
specification, either by witnessing the actual performance of this
specification’s prescribed tests and/or the provisioning of documented test
results at the discretion of the inspector.

¢. In the case of a dispute, testing shall be performed by an independent
authority at the expense of the tenderer.

4.4. RESERVED RIGHTS
OGERO reserves the right to make changes to the specification,
4.5, General Requiremenis

a. Delivered materials should be free from burrs, sharp edges, or projections
that may be hazardous 1o personnel.

b. All products should have the following details:
. Manufacturer's name (built-in stamp or laser printed).

. Serial number/Part number.

4.6. Specifications
COMPLIANCE CHART
Alternative
VES| NO Solutions
1. Fiber Patch Panel:
1.1. General
1. Made of galvanized steel or plastic
2. Can fit inside 19-inch rack cabinet
3. 3U rack-mounted size unit to fit at least 144 connections
4. Front cover fixed to a metal hinge
5. Minimum of 240 connectors SC/APC to provide a minimum
of 48 input and 192 cutput ports using 1:4 Splitters
32 of53
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i_ia_ Pre-installed 1:4 PLC splitters (48 pes): (Fig1) Built-in pre-
terminated (SC/APC) splitters inside patch panel

| 7. Clear Numbering Label for Input/output Ports {Figure 2)

8. Cable Management:

- Patch cords management accessories: (Figure 2) Piano metal
hinge for smoaoth patch cord accessibility

- Splitters’ FO cables management accessories (Figure 1)

- Full Front cover to prevent any removal of the patch cords

1.2. Accessories: all accessories shall be included

1. Mounting brackets, fiber tubes and fan-outs.

2. Foam and tie-wraps to fix the cable elements onto the trays

3, Splice protector holder

4, Dne or two trumpets for guiding pigtails as they exit the
shelf

5. Mnun!‘._ing g(gvis_gnd nuts

| 2. SDF (Splitter Distribution Frame):

1. Frame material: Aluminum

2. Height <= 2.2m, 47U
3. Accommodates up to 12 patch panels 3U)

4. Plastic rings: polyamide or polycarbonate

5. Pre-assembled and include installation and grounding
accessories together with all bend-limiting fiber jump routing
{within the same vertical or from vertical to vertical)

6. Allows robust and rigid fixation and strain-relief for the OSP

7. Splitters specs as per the specifications of Optical Splitter
(SLIM) listed in section number &

8. Supports the use of 2.0 mm patch cords with either ITU-T
G.652D or bend-insensitive ITU-T G.B57AZ

Fugpue . Buill m Fre-parmmated SLOAPT Splinem: Figiame . Pumg mrial Fenge

5. SUB-DUCT (5-WAY - With Rope Inside)

A
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5.1. Long Term Performance

a. The material supplied should be capable of withstanding the typical service
conditions in Lebanon for a period of 20 years without detriment to the operation
and maintenance characteristics.

b. The materials should be designed, manufactured, and packed so that the
exposure to the conditions of storage, transport inside and outside Lebanon, and
the installation in the environment will not affect the physical characteristics.

5.1, Type Approval

a. A sample should be provided for testing.
b. All tests should be performed and submitted if requested.
¢. All associated international specifications should be respected.

5.3. QUALITY ASSURANCE
QUALITY SYSTEM ACCREDITATION

a. Manufacturers may be required to supply a copy of the Quality Manual, which
shall be utilized for the manufacture and delivery of microduct complying with this
specification, at the time of tender.

b. OGERO may require the manufacturer to be accredited to this specification
gither by OGERO personnel or assessors acting on behalf of OGERO.

INSPECTION

a. OGERO or its authorized representatives may inspect the Tenderer's facilities at
any time for the purpose of Quality Assurance surveillance.

b. If requested by OGERO, the tenderer shall supply evidence of the quality of raw
materials and components used in the manufacturing process.

¢. All microduct manufactured to this specification may be inspected and tested by
OGERO to check compliance,

d. OGERO has the right to request proof of compliance with this specification,
either by witnessing actual performance of this specification's prescribed tests
and/or the provisioning of documented test results at the discretion of the inspector.

v
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e. In the case of a dispute, testing shall be performed by an independent authority
at the expense of the tenderer.

4.4 RESERVED RIGHTS
OGERO reserves the right to make changes to the specification.
5.5. General Requirements

a. Delivered materials should be free from burrs, sharp edges, or projections that
may be hazardous to personnel.
b. All products should have the following details:

e Manufacturer's name (built-in stamp).
5.6, Compliance Statement

The tenderer must provide the compliance statement with the specification
requirements and indicate their compliance or non-compliance with all clauses of
the specifications listed below. There are three statements to describe compliance:

|. Complied
2. Non-complied
3. Non-complied - with alternative solution ﬁ,

350153
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5.7. Compliance List

Alternative
Configuration;

Should be bundled with a polyethylene oversheath

Material: High-Density Polyethylene (HDPE) Silicore

Smuooth inner & outer surface

Over Sheath Thickness: ~ 1.20 mm

Minimum Bending Diameter: ~1650 mm

Mumber of Micro-Ducts: 5 {With Rope Inside - Each Sub-duct)

Should be delivered on a standard reel

All tubes should be colored ( Blue-Green-White-Red-Yellow)

Installation application: inside duct 96 mm Intemal [ameter

Foolage markings:

The macro-duct shall be marked at | m intervals with: - Meters
{hngﬂi}-ﬂGERﬂTnhmm

The marking shall be in an easily readable color with 3 mm high
lettering. The marking shall not decrease the thickness of the materials
by more than 0.3 mm,

Safe Working Pull Strength: 1288 kg

Imternal Coeflicient of Friction: < 0.06

Crush Performance: 1200N load applied for 60s; residual deformation
shall not exceed | 5% when checked after 1 hour of removing the load.

Micro-Duct Dimensions:

Outer Diameter 28 mm

Inner Diameter 24 mm

Test Methods

Base density ISO 1183-1
ASTM F 2160

Melt Flow Index ASTM D 1238

Reversion 180 2505

ESCR ASTM D 1693

Crush Resistance ASTM D 2412

Tensile Strength at yield Elongationat | \ e £5100

Impact Strength ASTM D 2444

A
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6. SLIM Optical Splitter

6.1. Long Term Performance

a. The materinl supplied should be capable of withstanding the typical service conditions in
Lebanon for a period of 20 years without detriment 1o the operation and maintenance
characteristics.

b. The materials should be designed, manufactured, and packed so that exposure to the
conditions of storage, transpont inside and outside Lebanon, and installation in the environment
will not affect the physical characteristics.

6.2. Type Approval

a. A sample should be provided for testing if requested.

b. All tests should be performed and submitted if requested.

¢. All associated international specifications should be respected.
d. Products previously approved by OGEROD are accepted.

6.3, QUALITY ASSURANCE
QUALITY SYSTEM ACCREDITATION

a. Manufacturers are required to supply & copy of the Quality Manual, which shall be utilized in
assessing the offered product’s compliance provided with the specifications, at the time of tender.

b, OGERO may require the manufacturer to be accredited to this specification either by OGERO
personnel or assessors acting on behalfl of OGERD.

INSPECTION

a, OGERO or its authorized representatives may inspect the Tenderer's facilities at any time for
the purpose of Quality Assurance surveillance.

b. If requested by OGERQ, the tenderer shall supply evidence of the quality of raw materials and
components used in the manufacturing process,

¢. All supplied items manufactured 1o this specification may be inspected and tested by OGERO
to check compliance.

d. OGERO has the right to request proof of compliance with this specification, either by
witnessing actual performance of this specification’s prescribed tests and/or the provision of
documented Mmaﬂumwdimimufﬂuimpeﬂnrﬂ,
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e. In the case of a dispute, testing shall be performed by an independent authority at the expense
of the tenderer.

f. Splitters (1:8, 1:16, 1:24, 1:32) shall have protected fiber strands.

g Splitters (1:2, 1:4) might be with thin fiber strands.

h. Splittess (1:16) should include 1m SC/APC pigmil with | SC/APC adapter
6.4, RESERVED RIGHTS

OGERD reserves the right to make changes 1o the specification.

6.5, General Requirements

a. Delivered materials should be free from bursts, sharp edges, or projections that may be
hazardous to personnel.
b, All products should have the following details:

« Manufacturer's name (built-in stamp).

b.6. Specifications
Compliance Chart
Alternative
YES |NO | i

The Optical splitter shall comply with all requirements in accordance
with: - Telcordia GR-1209-CORE (Generic Requirements for Passive
Optical Components) - GR-1221-CORE or [EC 61753-] (Generic

Reliability Assurance Requiremsents for Passive Optical Components)

Standard input: bend insensitive single mode fiber (TTU
G.657AL)

Standard output: bend insensitive single mode ribbon or discrete
fibers

The PLC Optical splitter shall be o passive device 1o perform
aniform optical signal splitting for GPON networks (FTTH
application)

The Optical Splitter shall have one input and 2, 4, 8, 16, 24, or
32 outpuls.

The splitting of signals shall be uniform across all the outputs.

Splitters (1:16) should include 1m SC/APC pigtail with |
SC/APC adapter

A
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The optical splitter shall be applicable in an indoor or cutdoor
environment.

Location: 1. Inside the Fiber Distribution Box:

1.1, Should be pre-connectorized with SCAAPC connector on
Input & output

1.2. Should be fit within the tray of the FDR

The optical splitter output shall be color coded per TIA/EIA
598-B

Maximum length 6.5 cm

The optical specifications should meet the following
requirements:

= 900 pm Inputioutputs G.65TA2

= ldeal for GPON, FTTH network

- Operating wavelength 1260-1650 nm
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Minimum Temperature -20C to 55C

range of Installation

Minimum Temperature =20 to 70C

range of Storage

Maximum Input Power Tenderer to state the value

(mW)

%eOperating Humidity <=00% (non

Standard compliance GR-1221-CORE and GR-

1209-CORE

201 1/65/EC RoHS Tenderer to state

compliance

Minimum [P protection 20

Class

A
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Each delivered splitter shall be individually tested with test results provided for IL, RL, and PD,
and uniformity unidirectional measured at 1310 and 1550nm. The test report as shown below
shall indicate that the result includes the connector/adapter loss

Example: 1x2 Single Mode SFF Optical PLC Splitter Test Report
Product
Number
Serial Number Test Date
Iraput Chutpriat Wavelength liem Channel Max IL i Linifarmity -
FDL RL
Channel # 1 2 dn dh dB da
IL{dB}
131 0nm PDL
#1 Fibser #1 {dB) Sty
IL(4B)
13100m  [TPOL
Fiber Type ITU-T G.657AZ 1. 0mm optic cable
IN (m) Connector SC/APC
Fiber Leagth (m) ouT Consoctor
=) Lass(dB)
Opernting Temperature ':::-:1 1260-1650nm
Specs W LART :‘:ﬂi Pass or Fail

Delivered splitters shall be securely packed

Optical splitter quality and performance is not only guaranteed by using high quality components
and stringent manufacturing processes and equipment, but also by adherence fo a suecesyfil
Cuality Assurance program. There are many factors which needs to be considered other than the
insertion loss and return loss performance. The selection of the materials needs to be
complimentary 1o each other o ensure proper cobesion when assembled and cured in the optimal
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condition. One of the most important factors is the epoxy which binds the fiber to the three main
components of the splitter which ensure the adhesion of every component. The epoxy needs 1o be
injected without introducing inconsistency or having trapped air bubbles and it needs to be cured
at the right temperature st the right duration. The integrity, performance and long-term reliability
of the optical splitter is paramount throughout the lifetime of the PON system. The adherence to
the GR-1209 CORE and GR-1221 CORE test standards provides such an assurance.

The following reliability tests shall be carried out on the optical power splitter product (min of
1x2 splitter type) to be conducted under the environmental conditions defined in the Telcordia
Standards GR-1221-CORE and GR-1209-CORE.

Tenderer o specify the sampling method used; randomly selected X samples from production lot
XYZ following Lot Tolerance Percent Defective (LTPD) sampling plan.

A reliability test report shall be submitted following the tests showing the product name and
model number. Samples should be inspected visually before and after tests to examine their
physical conditions. [L and PDL data shall be recorded for each of the ten tests before and after
the Telcordin reliability tests. Real Time Delta IL and delia PDL shall also be recorded to
determine if changes meel the Telcordia requirements for optical power splitter products.
Physical inspection such as detachment of silicone rubber boots, detachment of housing lid from
the housing, fiber breakage, fiber pullout, loose tube crack, cable jacket damage or housing
corrosion should be included in the test report.

High Temperature Storage (Dry heat)
Low Temperature Storage

High Temperature Storage (Damp heat)
Temperature Cycling

Whater immersion

{. Thermal shock

g. Vibration

h. Mechanical shock

i, Fiber Side Pull

§.  Fiber & Cable retention
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PMO Directorate
Environmental & Test Conditions Telcordia Standard
Mechanical Tests
Hgh Tempenkoars S000®. | o0, Dination:3000 s GR-1221-CORE
(Dry hear)
Low Temperature Storage -40C, Duration: 2000 hrs GR-1221-CORE
High Temperature Storage B5C/85%RH, Duration: 168 GR-1209-CORE
(Damp heat) hrs and 2000 hrs respectively GR-1221-CORE
-40C 10 85C, Dwell Time GR-1209-CORE
>=15 min, GR-1221-CORE
Temperature Cycling Ramping Rate: ~1C/min;
Cycle:10 and 500
respectively
_ ‘ 43C, pH 5.5, Durntion: 168 GR-1209-CORE
Water immersion
hrs
Delta T=100C (0C to 100C), GR-1221-CORE
Thermal shock liquid to liquid, Dwell Time:
>=5min, Cycle:15
- 20gr, 20-2000Hz, 4min/cycle, GR-1221-CORE
Vibration
deyeles/nxis
Height of Drop: 1.8m, No of OR-1221-CORE
Mechanical shock Drops: 8, No of Direction: 6,
Repeat: § times total
—— 0.23kg. 90degrees, 2 GR-1209-CORE
directions, Duration: § sec
, 0.45kg, 3 directions, GR-1209-CORE’
ER S i Moo Duration: 1min
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Summary of Test Results

Environmental & GR-1209-CORE (Pass'Fail) | GR-1221-CORE (Pass/Fail)
Mechanical Tests
High Temperature Stornge
(Dry heat)

Low Tempernture Storage
High Temperature Stormge
(Damp heat)
Temperature Cyeling

Water immersion
Thermal shock
Vibration
Mechanical shock
Fiber Side Pull
Fiber & Cable retention

Statistical Distribution of delta IL& delin PDL for 1x2 power splitter products before and
after tests for all the tested samples

Environmental Delta IL (dB) Delta PDL (dB)
& Mechanical
Tests Mean Swd Dev | Abs Max Mean Sl Dev | Abs Max
High
Temperature
Storage (Dry
heat)

Low
Temperature
Storage

High
Temperature

s i 8 gyl I A e ey SIS 0 25024 S il

= e 430153 -@
e



PMO Directorate

Storage (Damp

Temperature
Cveling

Water

1 :
IMMErsiomn

Thermal shock

Vibration

Mechanical
shock

Fiber Side Pull

Fiber & Cable
retention
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T.FIBER DISTRIBUTION BOX (FDB)

7.1. Long Term Performance

4. The material supplied should be capable of withstanding the typical service
conditions in Lebanon for a period of 25 years without detriment to the operation
and maintenance characteristics.

b. The materials should be designed, manufactured, and packed so that exposure to
the conditions of storage, transport inside and outside Lebanon, and installation in
the environment will not affect the physical characteristics.

7.2. Type Approval

a. A sample should be provided for testing if the product has not been previously
approved or used by OGERO.

b. All tests should be performed and submitted if requested.

¢. All associated interational specifications should be respected.

d. Products approved or used by OGERO are accepted.

7.3, General Requirements

a. Delivered materials should be free from burrs, sharp edges, or projections that

may be hazardous to personnel.
b. All products should have the following details: Manufacturer's name (built-in
stamp),

74. QUALITY ASSURANCE
QUALITY SYSTEM ACCREDITATION

a. Manufacturers may be required to supply a copy of the Quality Manual, which
shall be utilized for the manufacture and delivery of the supplied material
complying with this specification, at the time of tender.

b. OGERO may require the manufacturer to be accredited to this specification
either by OGERO personnel or assessors acting on behalf of 'DGE?;
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INSPECTION

1. OGERO or its authorized representatives may inspect the Tenderer’s
facilities at any time for the purpose of Quality Assurance surveillance.

2. If requested by OGERQ, the tenderer shall supply evidence of the quality of
raw materials and components used in the manufacturing process.

3. All supplied items manufactured to this specification may be inspected and
tested by OGERO to check compliance.

4. OGERO has the right to request proof of compliance with this specification,
either by witnessing actual performance of this specification's prescribed
tests and/or the provisioning of documented test results at the discretion of
the inspector.

5. In the case of a dispute, testing shall be performed by an independent
authority at the expense of the tenderer.

7.5. RESERVED RIGHTS

OGERO reserves the right to make changes to the specification.

FDB shall have label and LOGO and OGERO will inform the contractor
about the LOGO and the labeling of FDB in the mnl.ract.#_’

oy 260f53
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7.6. Specifications

Compliance Chart

Allernative
YES | NO Salutions

The material used should be made of UV-resistant self-extinguishing
thermoplastic material or sheet steel and powder coat painted for a long-
life eyele.

Indoor Wall mountable.

Different sizes:

Size 1: 16 ports

Size 2: 24 poris

Size 3: 32 ports

Size 4: 48 ports

Cable Entry: Cable entry shall be simple, fast, and does not requine
special tools, Both incoming and outgoing cable entry grommets shall be
suitable to sccept drop and indoor cable.

Cable Entry Grommets: Cable entry grommets should be fixed
properly and strongly to the opening of FDB.

Splice Cassetic: The Fiber Box should include splice on both sides to
allow the splicing of a fiber optic cable to pigtails on both sides.

Splitter Modules: The FDB must be able 1o asccommodate splitter
miodules properly on input side.

Dual Separate Doors: The door or doors shall be equipped with locking
options for security. The FDB shall accommodate splicing splitter on
one side and should accommodate internal cable entering the building on
the other side, which should be connected with a pre-lerminated
SC/APC patch panel inside the Fiber Box.

Numbering Labels: The FDB shall have durable numbering labels
providing clear fiber identification between the outgoing cable entry

poris and the SC/APC coupling patch panel.

SC/APC Couplers: The FDB shall be fully equipped with double-side
SC/APC couplers.

[P42 Compliance: The design of the FDB shall comply with IP42 in
accordance with |[EC 60529 Ed.2.1 standard {Degrees of Protection
Provided by Enclosures).

Storage Area: The boxes should have a large storage ares for micro
miodules and can accommaodate a wide range of cable and drop cable
dismeters and the max number of customers drop cables.
Environmenial Tolerance: The FDB shall be capable of tolerating a
temperature range of -3°C 10 50°C and relative humidity of 80%% at
30°C,

3
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8. Specifications for the Outdoor FDT/FAT
Outdoor Distribution Box (ODB) Specifications

8.1. Long Term Performance

a. The material used should be capable of withstanding the typical service
conditions for a period of 25 years without detriment to the operation and
maintenance characteristics.

b. The materials should be designed, manufactured, and packed so that exposure to
storage, transport inside and outside the installation area will not affect the physical

properties.
8.2. Type Approval

a. A sample fully assembled with all necessary kits for wall and pole mounted
should be provided for test,

b. All tests should be performed and submitted if requested.

c. All associated international specifications should be respected.

8.3. General Requirements

a. Delivered materials should be free from burrs, sharp edges, or projections that
may be hazardous to personnel.

b. All products should have the following details: Manufacturer's name (built-in
stamp),
8.4. Quality Assurance

QUALITY SYSTEM ACCREDITATION:

a. Manufacturers may be required to supply a copy of the Quality Manual, which
shall be utilized for the manufacture and delivery of the supplied material
complying with this specification at the time of tender.

b. Accreditation by OGERO may be required by either OGERO personnel or
assessors acting on behalf of OGERO.

#

o 48ofss =
e U 330 ) Y AR Rl el S 0 25004 B i .@

A, S I Ul U N . B



it s e
MO Directorale

INSPECTION:

1. OGERO or its authorized representatives may inspect the Tenderer's facilities at
any time for Quality Assurance surveillance,

2. Evidence of raw materials and components used in manufacturing must be
provided upon request.

3. All supplied items manufactured to this specification may be inspected by
OGERO for compliance.

4. OGERO has the right to request proof of compliance with tests or documented
test results.

Reserved Rights

OGERO cannot guarantee that any of the requirements, standards, regulations, and
conditions of this specification are not covered or protected by copyright or
patents. OGERO reserves the right to make changes without further notice.

8.5, Components

COMPLIANCE CHART
YES | NO Allernative Solutions

The material used should be made of UV resistant self-
extinguishing thermoplastic

Qutdoor Pole / Wall mountabie fully equipped with all
nacassary accessorias and components, (splice
cassaties, splitter, couplers, etc.)

Cabls entry shall be simple, fast and does not require
special tool or special connectors. Bath incoming and
outgoing cable entry grommets shall be suitable to

accepl up to 16 drop or indoor cabies.
Cable antry grommets shail be fixed properly to the

opening of outdoor FDB.
Equipped with a splice cassette, the Fiber Box should
allow the splicing of a fiber optic cable to pigtails orto a
splitter & cable managemant system

The outdoor FDB must be able to accommodate one
1x16 pre-connectorised splitter,

One doorfcover with locking options for flexibiity and
security. Tha cover shall be attached to the bady and
the outdoor FDB shall be able to accommodate pre-
connectorised splitter and at least 17 splicing
protections. The splitter should be connected with a
pre-terminated SC/APC patch panel (up to 16
lerminations) inside the Fiber Box

ﬁ.
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The outdoor FOB shall have durable numbering labels
providing clear fiber identification befween the outgoing
cable antry ports and the SC/APC coupling patch

The outdoor FOB shall be equipped with double side
SC couplers.

Fiber cable antry at the bottom.

The design of the outdoor FDB shall comply with at
l=ast IP55 in accordance to IEC 80529 Ed.2.1 standard
{Degrees of Protection Provided by Enclosures) and
shall have an appropriate size and weight.

The box should have an enough storage area for micro
modules and can accommodate the required number
of customers drops (up to 18],

The Dutdoor autdoor FDB shall be capabls to tolarate
temperature range (-5°C to 55°C) and relative humidity
of (B0% at 30°C).

The ODEB shall serve as a cliosure and should contain a
tray for splitting the cable cores, and to place splitter
and terminations of 17 connectors

#.
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TECHNICAL SPECIFICATIONS
9. Outdoor Cabinet with Splitters Specifications

9.1. General Requirements

Long-Term Performance

- The cabinet and its components should be capable of withstanding typical
outdoor conditions for a period of at least 20 years without compromising
operational performance or requiring excessive maintenance.

- Materials must be designed and manufactured to withstand storage, transport, and
environmental exposure without affecting physical properties.

Type Approval

- A sample should be provided for testing if the product has not been previously

approved.

- All tests must be conducted as per the requirements, with reports submitted upon

request.

- Products should conform to the applicable international standards. |
- Products that have been previously approved may be accepted without additional |
testing.

9.1. Quality Assurance

Quality System Accreditation

- Manufacturers must provide a copy of their quality manual for assessment.

- OGERO may require accreditation for manufacturers based on the specifications
provided.

Inspection

- OGERO or its authorized representatives can inspect the manufacturing process
or facilities at any time for quality assurance.

- Evidence of raw material quality and component integrity must be provided upon

request. 7{“
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9.3. Product Specifications

Cabinet Material

- The outdoor cabinet shall be made of coated galvanized steel or reinforced plastic
to ensure durability and resistance to environmental elements.

- [P Rating: Minimum IP55 (weatherproof and dustproof).

- The cabinet should have tamper-proof locks to ensure security.

Size and Mounting

- The cabinet should have a height of at least | meters.

- It should be designed for floor mounting and come with mounting brackets for
proper installation,

9.4, Splitter Specifications

Fiber Splitters

- Pre-installed PLC (Planar Lightwave Circuit) Splitters are required.

- Each splitter should be 1:4 for the distribution of fibers.

- The splitters should be installed inside the cabinet with SC/APC connectors.

- The total number of splitters should accommodate 48 fibers and should allow for
a 192 output ports using 1:4 splitters or 24 and 96.

Splitter Cable Management

- Fiber optic cable management should be integrated, with heavy duty for smooth
accessibility of patch cords.

- All fibers must be routed neatly with bend-limiting accessories.

9.5, Fiber Patch Panel and Accessories

Fiber Patch Panel

- The panel should be 3U in size, capable of accommodating at least 144 fiber
connections.

- The cabinet should support SC/APC connectors.

- Front cover: A front cover should be fixed to a heavy duty, ensuring easy access
while preventing unauthorized removal. *
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Cable Management
- Cable management accessories such as foam, tie-wraps, and splice protectors
should be included to ensure proper routing and protection of the fibers.

Labeling
- Clear numbering labels should be provided for both input and output ports,
ensuring easy identification.

9.6. Environmental Protection

Protection Against Elements

- The cabinet should be sealed with rubber gaskets to prevent water ingress and
ensure the cabinet is resistant to temperature variations ranging from -20°C to
+60°C.

Ventilation and Cooling
- The cabinet must include passive or active ventilation to prevent overheating of
intemal components.

9.7. Safety and Security

Tamper-prool Design
- The cabinet should feature security locks for unauthorized access or
environmental issues.
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