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TECHNICAL SPECIFICATIONS

SUB-DUCT 1 WAY

1. GENERAL
1.1. INTENDED USE

Sub-duct, which is 28 mm outside diameter, is used in the underground duct network as a
liner for 100 mm outside diameter main conduit. The sub-duct allows the placement of a
number of small diameter cables in the one duct. Up to 3 sub-ducts may be placed in the
one duct

1.2. TYPE APPROVAL

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

2. DESIGN REQUIREMENTS

2.1. LONG TERM PERFORMANCE REQUIREMENTS

Sub-Duct shall be designed, manufactured and packaged so that exposure to the
environmental conditions of Lebanon during storage, transport, installation and operation
and the environmental conditions to be expected during storage and transport outside
Lebanon shall not degrade the physical or operation and maintenance characteristics of the
sub-duct.

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

2.2. MANUFACTURING STANDARD

The sub-duct shall be manufactured according to the requirements detailed in this
specification, DIN 8074 and DIN 8075 or equivalent.

2.3. RAW MATERIAL

The polyethylene used in the manufacture of the sub-duct and shall be HDPE.

The polyethylene shall be a HDPE complying with the raw material requirements of DIN
8075.

The tenderer shall state the name of the manufacturer of the basic compounds and the types
and quantities of additives. In addition the tenderer shall supply a copy of the
manufacturer's data sheet and a statement from the supplier that the polyethylene is
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acceptable for the manufacture of pipe and suitable for transportation, storage and service
in the Republic of Lebanon.

2.4. DIMENSIONS

The sub -duct shall have a wall thickness of 2 mm and an outer diameter of 28mm.

2.5. BORE DESIGN

The inner walls of the sub-duct can be either smooth or, if agreed to by the OGERO,
longitudinally ribbed to improve the frictional properties of the bore.

If ribbed, the ribs shall not protrude into the bore by more than 0.4 mm unless written
permission has been received from OGERO.

The ribs shall be rounded and shall reduce the frictional forces between the cable and the
sub-duct

2.6. ALTERNATIVE DESIGN

Tenderers may submit for approval multi tube designs, or textile design.

2.7. SUPPLY LENGTHS

Sub-duct shall generally be supplied in lengths of 300 + 5 m, unless otherwise requested or
agreed.

3. MATERIAL PROPERTIES AND TEST REQUIREMENTS

3.1. GENERAL

This section Specifies the sub duct material, physical, chemical, environmental and
mechanical requirements and the tests to be applied for the determination of these
requirements.

The requirements of this section refer to completed sub-duct, or material removed from
completed sub-duct unless identified otherwise.

All materials used in the sub-duct shall be non-toxic and dermatologically safe.

3.2. TEST AND REPORT REQUIREMENTS

In order to assure the quality of purchased sub-duct tenderers are required to supply type
approval and routine quality control test results and reports.

3.3. TYPE APPROVAL

Type approval test results, samples and reports are required for acceptance of new designs
and materials and following modifications to existing designs and materials. These test
results are intended to assure OGERO that products have been designed to provide fault
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free service for the required life of the sub-duct.

Type approval shall not be granted until a type approval sample has been evaluated by
OGERO. In the event that appropriate samples are not available until manufacture an
interim type approval may be granted on the basis of a compliance statement and other
information from the manufacturer. However a sample must be submitted and approved by
OGERO for type approval prior to delivery.

Tenderers are advised not to proceed with manufacture until written type approval or
interim type approval has been given by OGERO for all type approval requirements of this
specification.

Tenderers are required to ensure that supplied sub-duct complies fully with the type
approval requirements. Although OGERO may designate test as type approval the tenderer
may find it necessary to perform some of the tests on a regular Quality Control basis.

Type approval tests and measurements are identified by (TA).
Type approval samples shall be 5m of sub-duct.

3.4. ROUTINE QUALITY CONTROL

Routine Quality Control tests are the tests used on a regular basis, such as every delivery
length | to assure OGERO that manufactured items conform to specification and that the
manufacturing process is under control.

Routine Quality Control tests are identified by (QC).

3.5. FINISHED PRODUCT

3.5.1. LONG TERM STABILITY

The sub-duct shall be able to pass all the tests prescribed or referred to by this specification
following one year of external storage in the conditions of Lebanon.
3.5.2. DENSITY (TA)

Polyethylene density shall be greater than 0.94 g/cml when measured according to the
methods of ASTM D 792.

3.5.3. CARBON BLACK (TA)

The polyethylene shall contain 2.5 + 0.5 % well dispersed carbon black, when tested
according to ASTM D 1603.
3.5.4. INDUCUCTION TEMPEPATURE (TA)

Polyethylene removed from finished sub-duct shall have an induction temperature of at
least 220°C when tested according to the method detailed in ASTM D 3350. Tenderers
may use alternative methods to verify the stabilization of the sub-duct if agreed to by
OGERO.

3.5.5. IMPACT TEST (TA)




OGERO Page 4/6
Networks Directorate

The sub-duct shall be tested for impact resistance according to the method detailed in
ASTM D 2444. The test parameters shall be:

Weight - 9 kg Tup Type B
Height of drop - 1.5 meters

The sub-duct shall be rejected if two or more samples out of ten have cracks which can be
seen with the naked eye.

3.5.6. STRESS CORROSION CRACKING (TA)

The resistance to stress corrosion cracking shall be tested according to the following
method or an alternative method agreed to by OGERO.

Five samples shall be formed into a U shape around a mandrel 10 times the outside
diameter of the sample. The bent portion of the U shall be placed in a solution of 10%
Igepal CO-630 at 50°+ 2°C for seven days.

The specimen shall have adequate stress corrosion cracking resistance if there are no cracks
visible in the five samples on removal from the solution.

3.5.7. COMPLIANCE WITH DIN 8074 AND DIN 8075 (TA, QC)

The tenderer shall submit test results to verify that the sub-duct complies with all
requirements of DIN 8074 and DIN 8075.

4. QUALITY ASSURANCE

4.1. QUALITY SYSTEM ACCREDITATION

Manufacturers of sub-duct Conforming to this specification may be required to show
evidence that the product has been manufactured according to a Quality System preferably
conforming to ISO 9001or a national equivalent which has been approved by OGERO.

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

OGERO may require the manufacturer to be accredited to the above standards either by
OGERO personnel or assessors acting on behalf of OGERO.

4.2. INSPECTION

OGERO or its authorized representatives(s) may inspect the Tenderer's facilities for the
purpose of Quality Assurance surveillance, at any time during the term of the contract.

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

All sub-duct manufactured to this specification may be inspected and tested by OGERO to
check compliance.

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

5. COMPLIANCE STATEMENT

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

The tender must indicate his compliance or non-compliance with all clauses of this
specification in a side by side format. There are three statements to describe compliance or
non-compliance with each clause, as detailed bellow:

5.1. COMPLIANCE

The tender agrees to the stated requirements without any reservation

5.2. NON-COMPLIANCE

The tender does not meet the respective item or clause. The reason for the non-compliance
shall be stated.

5.3. NON-COMPLIANCE WITH ALTERNATIVE PROPOSAL

The tender does not meet the provisions of the clause but offers an equivalent alternative
which shall be fully documented with supporting evidence.

Statement by the manufacturer to verify the suitability of the raw material, Density test,
Carbon black content, Results of induction temperature, Results of impact test, Results of
stress corrosion cracking,

6. PACKING AND MARKING

6.1. PACKING

Each length of sub-duct shall be delivered on individual coils of 305 meters length. The
coils shall be sufficient to protect the sub-duct from damage during handling, storage and
transportation by land, sea and air.

6.2. MARKING
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The drums and coils shall be tagged with 2 aluminum marking plates with the following
information in English:

OGERO

HDPE SUB-DUCT SIZE (Inside/Outside diameters in mm)

LENGTH

MANUFACTURERS NAME OR TRADEMARK

DATE OF MANUFACTURE

The mini duct only shall be marked at 1 m intervals with:

- Meters (length)

- OGERO Telecom

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.




