
1. [bookmark: _Toc217405587][bookmark: _Toc217456083]FTTX Optical Distribution Network (ODN) – Technical Specifications & Installation Methodologies
1.1. [bookmark: _Toc209299187][bookmark: _Toc217456084] Introduction
This document provides the complete technical specifications and installation methodologies for all components of the Fiber-to-the-site Optical Distribution Network (ODN). It covers central office equipment, fiber optic cables, field distribution elements, and civil works. The methodologies follow ITU-T, IEC, and ISO standards to ensure high performance, safety, and long-term reliability.
1.1.1. [bookmark: _Toc209299189]The Contractor shall install all the necessary ODN Elements with reference to the agreed ODN Network Design and carry out the transportation of material, required civil works, ODN installation, to meeting the agreed project schedule of the network Implementation Plan timely.
1.1.2. [bookmark: _Toc209299190]The contractor shall carry out civil work construction and ODN installation from SDF to FDB or ODB. 
1.2. [bookmark: _Toc217456085]The scope for Civil Construction
[bookmark: _Toc209299193]Work shall include, but not limited to, the followings:
1.2.1. [bookmark: _Toc209299194] The contractor shall comply with OSP-2 specifications.
1.2.2. [bookmark: _Toc209299196]Install or repair of conduit system and rehabilitation of MH, HH and PB/HHAF as specified in this document and OSP-2 specifications for civil work installation.
1.2.3. [bookmark: _Toc209299197]Adequate safety measures like signing, lighting and guarding facilities shall be provided on a work site in accordance to the best safety practices. 
1.2.4. [bookmark: _Toc209299198][bookmark: _GoBack]Suitable temporary road markings shall be supplied and provided during the course of works, as might be requested by MIC2 and/ or the relevant authorities.
1.2.5. [bookmark: _Toc209299199]All types of plants exposed, adjacent or otherwise (including trees, company/ utilities/private/public installations) shall be adequately supported and protected.
1.2.6. [bookmark: _Toc209299200]A work site shall be cleared of debris, excavated soil and other undesirable materials after the completion of works.
1.3. [bookmark: _Toc217456086]The scope of ODN deployment 
[bookmark: _Toc209299202]The work shall include, but not limited to, the followings:
1.3.1. [bookmark: _Toc209299203] The contractor shall refer to Technical specifications related to all the ODN Materials and ODN Fiber Cable Installation requirements in these guidelines.
1.3.2. [bookmark: _Toc209299204]Installation of all materials and parts of Optical Distribution Network ODN including, but not limited to:
1.3.2.1. [bookmark: _Toc209299205]Installation of cable and associated accessories
1.3.2.2. [bookmark: _Toc209299206]Installation of jointing enclosure and splicing.
1.3.2.3. [bookmark: _Toc209299207]Termination at both ends, including installation of ODF, SDF cabinets and patch panels, cords if required, and associated accessories.
1.3.2.4. [bookmark: _Toc209299208]Installation of Sub-ducts of various counts and formations, and associated accessories.
1.3.2.5. [bookmark: _Toc209299209]All testing specified in this RFP
1.3.2.6. [bookmark: _Toc209299210]Test report submission
1.3.2.7. [bookmark: _Toc209299211]Any other associated works required for the FTTX implementation.
1.3.2.8. [bookmark: _Toc209299212]The Contractor shall follow MIC2 ’s work instructions to deploy the fiber cable installation works. 
1.3.2.9. [bookmark: _Toc467600875][bookmark: _Toc209299213]Installation of Fiber Cables in Ducts by Cable Pulling
1.3.2.9.1. For fibre cable installation by cable pulling method, the fibre cable will be preferably installed by manual cable pulling where required.
1.3.2.9.2. Cable pulling by machine may also be used for long length cable installation. However, the maximum allowable cable tension should be strictly adhered to and the tension force shall be applied to the central tension member of the cable.
1.3.2.9.3. The Contractor shall install the planned fibre cable in duct as per best installation practices.
1.3.2.10. [bookmark: _Toc467600876][bookmark: _Toc209299214]Installation of Aerial Fiber Cables (All accessories & Clamps are part of installation costs and shall be included in these items.)
1.3.2.10.1. It is essential that the cable installation tension does not exceed the tensile load rating of the manufacturer aerial cables. Basically, the tension force should be applied to the messenger wire of the cable. A cable swivel or tension-limiting winch should be used.
1.3.2.10.2. Aerial cable installation can be done with stationary reel method or moving reel method. However, survey shall be done to confirm the planned cable installation method.
1.3.2.10.3. Any planned cable coils shall not be lower than the minimum cable bending requirements.
1.3.2.10.4. Slack cable shall be stored adjacent to the planned aerial splice closure. The slack cable would be used to lower the splice closure to the ground for splicing and maintenance activities.
1.3.2.11. [bookmark: _Toc467600877][bookmark: _Toc209299215]Fiber Splicing
1.3.2.11.1. Fusion splicing shall be used to connect fibre for this FTTX cable installation in this project, mechanical splice shall be avoided.
1.3.2.11.2. The contractor shall be required to supply all tools, test equipment, splicing equipment, consumable items, and incidentals necessary to access the cable at the splice locations and perform quality splicing, termination, and testing.
1.3.2.11.3. All fibre splices shall be properly placed with the slack fibre inside a joint closure, FDB, Cabinets, and fibre termination box.
1.3.2.11.4. All spliced fibre shall be protected by using the appropriate organizer tray and associated incidental items. Fibre optic heat shrink sleeves are to be used, and a heat oven shall be used to shrink all sleeves. Care must be exercised to prevent damage to exposed fibre by overheating.
1.3.2.11.5. To insure acceptable splices prior to closing and encapsulating the splice case, the contractor shall monitor the splicing while it is being performed using the splicer capability. 
1.3.2.11.6. All splicing values shall be uploaded to an electronic storage.
1.3.2.11.7. The maximum acceptable loss per splice shall be: 
1.3.2.11.7.1. Maximum splice loss in one direction shall be 0.2 dB
1.3.2.11.7.2. Maximum bi-directional average splice loss shall be 0.2 dB
1.3.2.11.8. All test equipment shall be well calibrated prior to testing. A sticker with the date of calibration shall be fixed to the equipment. A calibration certificate shall be presented to MIC2 representative upon request.

1.4. [bookmark: _Toc217456087]General Requirements
· All materials shall be compliant with ITU-T G.652D/G.657A1, IEC 60794, IEC 61753, and related standards.
· Workmanship shall adhere to international best practices with proper labeling, routing, and sealing.
· Safety requirements shall be observed at all times (PPE, confined space entry, electrical isolation).
· Documentation, as-built drawings, and test reports shall be delivered after installation.

1.5. [bookmark: _Toc217456088]Central Office / Point of Presence Equipment
1.5.1. Optical Distribution Frame (ODF)
· Position ODF Cabinet at the designated central office/PoP area.
· Fix to the floor and ensure grounding.

1.5.2.  Optical Distribution Frame (ODF) Patch Panel for 288 or 144 Fibers
· Position ODF Patch Panel for 288 or 144 fibers in the cabinet as stated in the OEM requirements and instructions.
· Route incoming feeder cables via upper/side entry.
· Splice feeder fibers to pigtails and connect to adapters.
· Maintain minimum bend radius as required by cable manufacturer.
· Label all ports and cables clearly.
· Acceptance: Perform OTDR test and continuity check for all connected fibers. Optical loss budget shall not exceed ITU-T design values

1.5.3. Splitter ODF
· Position Splitter ODF Cabinet at the designated central office/PoP area.
· Fix to the floor and ensure grounding.

1.5.4. Splitter ODF Patch Panel for 240 connectors (with 1:4 pre-connected splitters) or 288 (with 1:2 pre-connected splitters) 
· Install splitter modules/Patch panel 240 or 288 connecters (1:4 or 1:2 as required).
· Ensure Splitters are Connected properly to splitter input and outputs.
· Ensure rack-mounted splitter cassettes are accessible.
· Label all ports clearly.
· Acceptance: Optical loss budget shall not exceed ITU-T design values.

1.5.5. Patch Panel 48 connectors
· Install Patch Panel Inside IT Cabinet inside Central Office. MIC2 Networks representative decide the exact cabinet to be installed.
· Route incoming fiber cables correctly.
· Splice feeder fibers to pigtails and connect to adapters.
· Maintain minimum bend radius as required by cable manufacturer.
· Label all ports and cables clearly.
· Acceptance: Perform OTDR test and continuity check for all connected fibers. Optical loss budget shall not exceed ITU-T design values

1.6. [bookmark: _Toc217456089]Optical Fiber Cable Installation
1.6.1. Underground Cable Installation
· Inspect duct integrity before cable pulling.
· Perform Roding and roping (mandrel, rope insertion).
· Use sub-duct (HDPE, ribbed) where required to protect fiber.
· In case of Use of pulling winch, then it shall be equipped with tension control; do not exceed maximum pulling force.
· Apply lubricant during pulling.
· Seal ducts with mechanical plugs or foam seals to prevent water ingress.
· Cables shall be looped before and after jointing closure in MH/HH for 15-12m.
· Placing Cable joints near ducts are prohibited; splice only in designated Manholes/Handholes.
· Bend radius: ≥20× diameter (static), ≥10× (dynamic). Acceptance: No sheath damage, OTDR loss ≤0.35 dB/km at 1310 nm and ≤0.20 dB/km at 1500 nm.
1.6.2. Aerial Cable Installation
· Minimum clearance: 6 m above roads, 4 m above pedestrian areas.
· Install using messenger wire or self-supporting cable.
· Maintain sag and tension as per manufacturer’s table. Tensioning: Use dynamometer; tension shall not exceed manufacturer’s max.
· Use pole clamps and suspension hardware resistant to corrosion.
· Span length: As per cable specification (usually 50–70 m for ADSS/self-support).
Acceptance: Mechanical inspection and OTDR test.
· Attachments: Supply and install Aluminium clamps, and UV-resistant hardware where applicable.
· All accessories & Clamps are part of installation costs and shall be included in these items.

1.6.3. Indoor/Building Cable Installation 
· Install using 20 mm or 24 mm protective flexible conduits where exposed.
· Maintain bend radius of ≥10 mm.
· Use flame-retardant LSZH (Low Smoke Zero Halogen) cables indoors.
· Label terminations at FDBs and wall outlets.
1.6.4. Mechanical Installation Specifications
Pulling Tension
· Maximum pulling force: ≤ 1000 N for uni-tube cables and 2700 N for multi-tube cables (unless otherwise specified by manufacturer).
· Use a cable winch with dynamometer for long pulls.
· Apply cable lubricant (silicone-based) in ducts.
Bending Radius
· During installation: ≥ 20 × cable diameter
· After installation (static): ≥ 10 × cable diameter
· For G.657A drop cables: may allow tighter bends (as low as 7.5 mm radius).
Crush Resistance
· Shall withstand ≥ 2000 N/100 mm without optical degradation.
· Cables shall not be stepped on or exposed to sharp edges during laying.
Torsion
· Cable shall not be twisted more than ±180° per 2 meters.
1.6.5. Optical Performance During Installation
· Attenuation increase during and after installation shall not exceed:
· ≤ 0.35 dB/km at 1310 nm
· ≤ 0.22 dB/km at 1550 nm
· Splice loss: ≤ 0.1 dB (fusion splicing).
· Connector insertion loss: ≤ 0.3 dB.
· Return loss: ≥ 50 dB.
1.6.6. Acceptance & Testing
· OTDR test at 1310 nm & 1550 nm (and 1625 nm for live monitoring if required).
· Power meter test: end-to-end insertion loss shall be within design budget.
· Test reports shall be delivered in electronic (soft format) and hard copy.
1.7. [bookmark: _Toc209299219][bookmark: _Toc217456090]  Fiber Distribution Units/Boxes (FDB)
· Mount securely on wall, pole, or inside building.
· Route incoming cable and fix with glands.
· Strip sheath, splice fibers to pigtails, place in trays.
· Connect pigtails to adapters.
· Close and seal box.
Acceptance: Splice loss ≤0.1 dB, insertion loss ≤0.3 dB per connector.
1.8. [bookmark: _Toc217456091]Splitters in FDBs
· Use pre-terminated splitters (1x2, 1x4, 1x8, 1x16).
· The installation of preconnected splitter includes the installation of one pigtail and one adapter.
· Splice input fiber to feeder cable, connect outputs to distribution fibers.
· Place splitter inside designated splitter tray/slot.
Acceptance: Total insertion loss shall match manufacturer’s specifications (e.g., ≤13.5 dB for 1:16).
1.9. [bookmark: _Toc217456092]Optical Closures and Splicing
· The splicing shall be performed in a clean, in an environment free of dust, moisture, and other contaminants that might cause high splice loss and low tensile strength.
· Open closure; prepare cable by removing sheath and strength members.
· Install cable fixing and sealing kits.
· Splice fibers using fusion splicing. Fibers shall be looped in the splice tray 1m-2m (≤0.1 dB typical loss).
· Place splice protectors in trays.
· Arrange trays neatly and secure closure.
· Cables to be looped before and after jointing closure in MH/HH for 15-12m.

Acceptance: Mechanical Closure shall pass air pressure test and OTDR verification.

1.10. [bookmark: _Toc217456093]Civil Works Methodologies
1.10.1. Sub-duct Installation (Roding and Roping)
· Insert mandrel through empty duct to confirm continuity.
· Use rod to insert rope through duct.
· Pull sub-duct (HDPE ribbed) with rope, ensuring no kinks.
· Seal duct ends with duct plugs.
Acceptance: Sub-duct continuous, no collapses, recorded length documented.

1.10.2. Duct Blockage Removal
· Identify blockage point with mandrel.
· Flush with high-pressure water or air.
· If unsuccessful, excavate and repair section.
Acceptance: Duct passes mandrel and roping test.

1.10.3. Manhole/Handhole Cleaning
· Remove cover safely with lifting tool.
· Pump out water, remove debris.
· Inspect duct entries for blockages.
· Reinstall cover securely.
Acceptance: Clean, dry, safe for cable installation.

1.10.4. Raising/Lowering Manhole/Handhole Covers
· Break surrounding asphalt/concrete.
· Adjust frame level using mortar or precast spacers.
· Reinstall cover flush with road surface.
· Use reinforced concrete for better durability of concrete.
· Reinstate asphalt/concrete.
Acceptance: Cover level, stable, flush with surface.

1.11. [bookmark: _Toc217456094]Testing and Acceptance
· Perform end-to-end OTDR test at 1310/1550 nm.
· Measure insertion loss with power meter.
· Splice loss shall be ≤0.1 dB, connector loss ≤0.3 dB.
· Record results in electronic and hard copy formats.

1.11.1. Physical Inspection
Before any test, visually inspect:
· Fiber connectors, patch panels, and splices for cleanliness and proper connections.
· Ensure no bends violate the minimum bend radius of the fiber.
· Proper labeling and documentation at all nodes and endpoints.
1.11.2. OTDR Test (Optical Time Domain Reflectometer)
· Purpose: Identify and locate faults, splices, and connectors.
· Tool: OTDR device.
· Parameters tested:
· Total link loss
· Splice loss and location
· Reflective events (bad connectors)
· Fiber length
· Standard compliance: Should comply with ITU-T G.652/G.657 and relevant industry standards.
1.11.3. Insertion Loss (IL) and Return Loss (RL) Testing
· Purpose: Quantify the power loss across the fiber link.
· Tool: Optical Power Meter + Light Source or an OLTS (Optical Loss Test Set).
· Acceptable limits:
· IL: Typically, < 1.0 dB/km for single-mode fiber.
· RL: > 35 dB is generally considered acceptable.
1.11.4. PON Optical Budget Verification
· Check:
Total loss between SDF

MIC2 reserves the right to make changes to the specification.

1.12. [bookmark: _Toc456604453][bookmark: _Toc217456095]ASSOCIATED SPECIFICATIONS

[bookmark: _Toc454603975][bookmark: _Toc456604454][bookmark: _Toc206742791][bookmark: _Toc206745180][bookmark: _Toc206745788][bookmark: _Toc206752284][bookmark: _Toc209299229]The following unattached latest and greatest of international and/or national standard shall be applied, and deemed to be an integral part of this specification

G.652 (652D)	Characteristics of a single-mode optical fiber cable
G.657 	Characteristics of a bending-loss insensitive single-mode optical fiber and cable for the access network
IEC 60793-2-50	optical fibers – Part2-50: product specifications – sectional specification for class B single-mode fibers
IEC 61756-1	Fiber optic interconnecting devices and passive components – Interface standard for fiber management systems - Part 1: General and guidance 

IEC 61754-4		Fiber optic connector interfaces - Type SC connector family 

IEC 61755-3-2		Fiber optic connector optical interfaces - Part 3-2: Optical interface, 2,5 mm and 1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single mode fibers 

IEC 61755-3-6	Fiber optic connector optical interfaces - Part 3-6: Optical interface - 2,5 mm and 1,25 mm diameter cylindrical 8 degrees angled-PC composite ferrule using Cu-Ni-alloy as fiber surrounding material, single mode fiber

IEC 61755-3-8	Fiber optic interconnecting devices and passive components - Fiber optic connector optical interfaces- Part 3-8: Optical interface, 2,5 mm and 1,25 mm diameter cylindrical 8 degrees angled-APC composite ferrule using titanium as fiber surrounding material, single mode fiber

IEC 61755-1		Fiber optic connector optical interfaces - Part 1: Optical interfaces for single mode non-dispersion shifted fibers - General and guidance
 
IEC 61753-021-2	Fiber optic interconnecting devices and passive components performance standard - Part 021-2: Grade C/3 single-mode fiber optic connectors for category C - Controlled environment 

 

1.13. [bookmark: _Toc209299299][bookmark: _Toc217456106]FIBER OPTIC NETWORK
[bookmark: _Toc206742851][bookmark: _Toc206745240][bookmark: _Toc206752344][bookmark: _Toc209299300]Work/Plant Units for optical fiber cable network are grouped in section 3 as follow:
a) [bookmark: _Toc206742852][bookmark: _Toc206745241][bookmark: _Toc206752345][bookmark: _Toc209299301]Sub-ducts
b) [bookmark: _Toc206742853][bookmark: _Toc206745242][bookmark: _Toc206752346][bookmark: _Toc209299302]Cables
c) [bookmark: _Toc206742854][bookmark: _Toc206745243][bookmark: _Toc206752347][bookmark: _Toc209299303]Mechanical jointing closures
d) [bookmark: _Toc206742855][bookmark: _Toc206745244][bookmark: _Toc206752348][bookmark: _Toc209299304]ODF and SDF structures
e) [bookmark: _Toc206742856][bookmark: _Toc206745245][bookmark: _Toc206752349][bookmark: _Toc209299305]Fiber Distribution Boxes or Units
f) [bookmark: _Toc206742857][bookmark: _Toc206745246][bookmark: _Toc206752350][bookmark: _Toc209299306]Splitters
g) [bookmark: _Toc206742858][bookmark: _Toc206745247][bookmark: _Toc206752351][bookmark: _Toc209299307]Miscellaneous materials and works
h) [bookmark: _Toc206742859][bookmark: _Toc206745248][bookmark: _Toc206752352][bookmark: _Toc209299308]Pole route installation

[bookmark: _Toc206742860][bookmark: _Toc206745249][bookmark: _Toc206752353][bookmark: _Toc209299309]Items are listed as “Install”, with respective items being given under separate PU reference parts, the former shall be interpreted to mean only Install, but the contractor is required to supply the accessories required as per best installation practices some of which are mentioned in the BoQ items and some are not, but are used during installation, other than material to be installed.
[bookmark: _Toc206742861][bookmark: _Toc206745250][bookmark: _Toc206752354][bookmark: _Toc209299310]As such, method of measurement shall be applicable to “installed plant”. MIC2 shall “Supply” the materials, and the contractor shall “Install”.

1.14. [bookmark: _Toc209292351][bookmark: _Toc209299314][bookmark: _Toc209292352][bookmark: _Toc209299315][bookmark: _Toc209292353][bookmark: _Toc209299316][bookmark: _Toc209292354][bookmark: _Toc209299317][bookmark: _Toc209292355][bookmark: _Toc209299318][bookmark: _Toc209292356][bookmark: _Toc209299319][bookmark: _Toc209292357][bookmark: _Toc209299320][bookmark: _Toc209292358][bookmark: _Toc209299321][bookmark: _Toc209292359][bookmark: _Toc209299322][bookmark: _Toc209292360][bookmark: _Toc209299323][bookmark: _Toc209292361][bookmark: _Toc209299324][bookmark: _Toc209292362][bookmark: _Toc209299325][bookmark: _Toc209292363][bookmark: _Toc209299326][bookmark: _Toc209292364][bookmark: _Toc209299327][bookmark: _Toc209292365][bookmark: _Toc209299328][bookmark: _Toc209292366][bookmark: _Toc209299329][bookmark: _Toc209292367][bookmark: _Toc209299330][bookmark: _Toc209292368][bookmark: _Toc209299331][bookmark: _Toc209292369][bookmark: _Toc209299332][bookmark: _Toc209292370][bookmark: _Toc209299333][bookmark: _Toc209292371][bookmark: _Toc209299334][bookmark: _Toc209292372][bookmark: _Toc209299335][bookmark: _Toc209292373][bookmark: _Toc209299336][bookmark: _Toc209292374][bookmark: _Toc209299337][bookmark: _Toc209292375][bookmark: _Toc209299338][bookmark: _Toc209292376][bookmark: _Toc209299339][bookmark: _Toc209292377][bookmark: _Toc209299340][bookmark: _Toc209292378][bookmark: _Toc209299341][bookmark: _Toc209292379][bookmark: _Toc209299342][bookmark: _Toc209292380][bookmark: _Toc209299343][bookmark: _Toc209292381][bookmark: _Toc209299344][bookmark: _Toc209292382][bookmark: _Toc209299345][bookmark: _Toc209292383][bookmark: _Toc209299346][bookmark: _Toc209292384][bookmark: _Toc209299347][bookmark: _Toc209292385][bookmark: _Toc209299348][bookmark: _Toc209292386][bookmark: _Toc209299349][bookmark: _Toc209292387][bookmark: _Toc209299350][bookmark: _Toc209292388][bookmark: _Toc209299351][bookmark: _Toc209292389][bookmark: _Toc209299352][bookmark: _Toc209292390][bookmark: _Toc209299353][bookmark: _Toc209299354][bookmark: _Toc217456108]PLANTS UNITS FOR FIBER OPTIC NETWORK
1.14.1. COMMON EXCAVATION ITEMS
The Plant Unit Items in this group shall be used as applicable with Network Installation and civil work implementation.
The following PU items are listed under this series:

1.15. [bookmark: _Toc209299355][bookmark: _Toc217456109][bookmark: bookmark27]CONDUIT SYSTEM
All Plant units shall be inclusive of: 
Surveys to ascertain the location and depth of any other services, preferably using electronic plant location equipment but including test pits if required, marking and setting out works. Provision of traffic barriers, warning signs, traffic controls, night hazard warning lights and service accesses. Excavating in any type of soil as required giving a depth of cover over the top of the ducts of 800mm, together with any shoring, support, dewatering etc. as required. It shall also include any extra depth or width required. Supply and installation of couplings and sufficient PVC preformed pipe bends as to achieve the curve required in the duct route or up to the surface level at risers. Supply and placing of formwork and concrete protection slab if required. Supply and placing of PVC ducts 100mm OD, or 50mm OD, ducts spacers and concrete as specified. Joining ducts to manholes, risers etc. Cleaning and mandrel testing ducts, supply and installation of nylon draw cord in ducts. Backfilling in layers as specified, including the supply and placement of warning tape/s up to the sub-base level, when the excavated material is unsuitable to be used as backfill, the supply of new material. The disposal of the unusable excavated material is covered by this PU. Clearing site of all excess material, debris, equipment etc.
The linear measurement shall be from the outside wall of one manhole to the outside wall of the next manhole, cabinet base, riser, etc.
The cutting and breaking of the surface of whatever thickness, using an asphalt/concrete saw when appropriate, removal of broken asphalt, concrete and other materials not suitable for use as backfill. Reinstatement of sub-base, compaction as required by the relevant specification. Where the excavated sub-base material is of the same or better specification of new sub-base material, the contractor shall, while excavating, separate the sub-base material and provide necessary weather protection. Unless otherwise specified, reinstatement shall be to that of the standard width specified for the associated class of roadway. In the case of tiled footway, reinstatement shall be not less than the dimensions specified to the standard width for reinstatement.
Note: In cases of other uncovered surfaces i.e. where installations take place through plantation areas, non-asphalted/non concreted surfaces or bare earth. Payment shall be made for the duct formation without breaking and reinstatement part which shall be considered as 30% of total cost in this case.
 The Plant Unit items in this group are for conduit system installation or Rehabilitation and for other associated or similar works.
The plant unit shall be measured per m. for installation and per each for rehabilitation or maintenance and the work units for all these items shall be included in:
Excavating in any type of soil. Surveys to ascertain the location and depth of any other services, preferably using electronic plant location equipment but including test pits as required, marking and setting out works. Provision of traffic barriers, warning signs, traffic controls, night hazard warning lights and service accesses.
The following PU items are listed under this series:
	1201
	SUPP. & INST. CONDUIT 1 WAY PVC 100 mm. IN CONCRETE, including breaking and reinstatement of asphalt or concrete.


1.16. [bookmark: _Toc209292396][bookmark: _Toc209299359][bookmark: _Toc209299360][bookmark: _Toc217456110]SUBDUCT
1.16.1. SUBDUCT IN mini-trench
The dimensions of the subducts should be in compliance with the relevant items of the BOQ.
The separation, either longitudinal or perpendicular, to other services, should be 100 mm. Where such is not possible an additional separating/retaining layer of 50 mm of concrete is required.
Subduct formations shall be installed and enclosed in concrete. If 2 or more subduct units are to be laid, they shall be supported by spacers so that the formation shall maintain the standard spacing between subducts throughout the length of the installation. Concrete shall be placed to fill all spaces between subducts and vibrated.
The subduct formation shall be covered with 100 mm of concrete. This is to be followed by a suitable backfill to a depth of at least 60cm from upper subduct. A plastic warning tape shall be installed. As a minimum, warning tape shall be 10 cm wide, yellow PVC, durably marked with the text 'WARNING – FIBER OPTIC CABLE' and Stripped with Red Stripes width of 10cm at no more than 50 cm intervals. Backfill and compaction shall follow the road standards with a width of excavation that shall be 160mm.
Subjects entering and exiting from cable chambers shall be installed in concrete for 1.0 meters extending from the outside wall of the chamber. The entire formation shall be enclosed in concrete surroundings of 75 mm. 
The following PU items are listed under this series:
1202			Supply and Install Buried Two Bundled Subduct in Mini Trench for Drop Cables (Depth of 60 cm width 16cm)

	
	


1.16.2. SUBDUCT IN DUCT
The following PU items are listed under this series:
2385	INSTALL 1 SUB-DUCT IN EMPTY DUCT (Including Roding &  
                        Roping in duct)
2386	INSTALL 1 SUB-DUCT IN OCCUPIED DUCT (Including Roding     
                        & Roping in duct)
2387	INSTALL 2 SUB-DUCTS IN EMPTY DUCT (Including Roding & 
                        Roping in duct)
2388    INSTALL 2 SUB-DUCTS IN OCCUPIED DUCT (Including Roding 
                        & Roping in duct)
2389	INSTALL 3 SUB-DUCTS IN EMPTY DUCT  32 or 28mm.bundled  
                        or un-bundled (Including Roding & Roping in duct)
2390    INSTALL 4 SUB-DUCTS IN EMPTY DUCT 32 or 28mm.bundled                
                        or Un-bundled (Including Roding & Roping in duct)
2391    INSTALL 5 SUB-DUCTS IN EMPTY DUCT (Including Roding & 
                       Roping in duct)
2392    INSTALL 6 SUB-DUCTS IN EMPTY DUCT 28/24mm.bundled                  
                   (Including Roding & Roping in duct)
1.17. [bookmark: _Toc217456111]Duct Testing and Rehabilitation:
The plant unit shall be measured per m and the work unit shall include:
Safety testing before entering any MH. Dewatering of manholes with pump/tanker. Working with care as not to damage any existing cable/joint and if necessary setting cables to gain access to the duct
The work unit shall additionally include removing duct plugs from both ends, cleaning and testing using a duct snake or duct rods. Extra care is needed to avoid any damage to existing cables. Clearing blockage by water pressure, installing draw cord, surface marking of obstruction (if any). 
5203 TESTING EXISTING EMPTY DUCT AND CLEARING BLOCKAGE BY WATER PRESSURE - m
5203.A	TESTING EXISTING EMPTY SUB-DUCT/DUCT AND CLEARING BLOCKAGE BY WATER PRESSURE – m
5203.B         TESTING EXISTING EMPTY OR OCCUPIED DUCT ADDITIONAL AFTER 
                     FIRST ONE (Doesn't exceed 60% of ONE Subduct installtion)
 The plant unit shall be measured per m.
Additional Clarification:
- If the blockage is not cleaned and cleared by water pressure as the item 5203 states, and excavation is made to repair the blockage, then duct repair will only be counted.
- As the installation of FOC in first duct includes the roding and roping, and if the first duct is blocked, then testing/roping of second (after the first) duct will be counted as per this item cost, and the tender document requires that the cost of this item shall not exceed 50% of one subduct installation cost. 

1.18. [bookmark: bookmark113][bookmark: _Toc217456112]REPAIRING EXISTING DUCTS
5210, 5210.A, 5211, 5212 units include surface breaking and reinstatement. These items cannot be used where the duct can be cleared by the means of pressure or water washing or any other operation that does not require excavation/replacement of duct.
These units include tracing the blockage and testing the pipe with approved cylinder after repair

· This work unit shall include:
Excavation as required to expose damaged duct/s. Breaking concrete as necessary to permit repair of first empty duct. Supply of all necessary materials (incl. PVC pipe) and repairing one duct using an approved method.
Supply and make good concrete. Backfilling of excavation with approved material.
The works shall not be undertaken without the approval of the Engineer's supervisor with whom the quantity shall be agreed
5210	REPAIRS OF EXISTING EMPTY OR Occupied DUCT ENCASED IN CONCRETE Up to 2 Meters for 1PVC or 1 (50mm) PVC, including breaking and reinstatement of asphalt or concrete.
5211      REPAIRS OF EXISTING EMPTY OR Occupied DUCT ENCASED IN CONCRETE 3m-5m for 1PVC or 1 (50mm) PVC, including breaking and reinstatement of asphalt or concrete.
5212      REPAIRS OF EXISTING EMPTY OR Occupied DUCT ENCASED IN CONCRETE 6m-10m for 1PVC or 1 (50mm) PVC, including breaking and reinstatement of asphalt or concrete.
· This work unit shall include:
Breaking concrete as necessary to permit repair of each additional empty damaged duct after the first one. Supply of all necessary materials (incl. PVC pipe) and repair of each additional duct. Supply and make good concrete.
The work shall not be undertaken without the approval of the Engineer's supervisor with whom the quantity shall be agreed.
Supply and make good concrete. Backfilling of excavation with approved material.
The works shall not be undertaken without the approval of the Engineer's supervisor with whom the quantity shall be agreed
5211.A REPAIR OF EXISTING OCCUPIED DUCT ENCASED IN CONCRETE (ADDITIONAL AFTER 1ST ONE)-EACH
1.19. [bookmark: _Toc217456113]MH/HH and HHAF REHABILITATION
1.19.1. REHABILITATION MANHOLE/HANDHOLE ENTRANCE COVER
The works shall include, surface breaking as required, Rehab of reinforced concrete MH/HH entrance cover including collar or cutting collar and making good. Supply and install reinforced concrete extension to collar of manhole/handhole. Relocating manhole/handhole frame and covers. Backfilling and reinstating as necessary including supply of necessary approved materials.
The plant unit shall be measured per unit and the work shall include:
Installation of new cover and/or frame to replace damaged or missing cover or frame at site. Transporting damaged to MOT stores against receipt from nominated storekeeper.
The work shall not be undertaken without the approval of the Engineer's supervisor with whom the quantity shall be agreed:
[bookmark: bookmark110]1301	RAISE/LOWER MANHOLE  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (UP TO 15 Cm)

1302     RAISE/LOWER MANHOLE ENTRAMCE COVER Without  SUPPLY OF THE FRAME   AND COVER  (FROM 15 UP TO 30 Cm)

1303	RAISE/LOWER MANHOLE  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (above 30 Cm)

1304    RAISE/LOWER  HH1C ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (UP TO 15 Cm)

1305    RAISE/LOWER HH1C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (From 15 UP TO 30 Cm)

1306	RAISE/LOWER  HH1C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (above 30 Cm)

1307	RAISE/LOWER  HH2C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (UP TO 15 Cm)

1308    RAISE/LOWER  HH2C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (From 15 UP TO 30 Cm)
1309    RAISE/LOWER  HH3C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (UP TO 15 Cm)

1310	RAISE/LOWER  HH3C  ENTRAMCE COVER Without  SUPPLY OF THE FRAME AND COVER  (From 15 UP TO 30 Cm)

1311	Supply & Install HHAF/HHBF Concrete Cover

1208     REPLACE MH COVER AND FRAME Without Supply

1209     REPLACE HH1C COVER AND FRAME Without Supply
1209.A REPLACE HH2C COVER AND FRAME Without Supply

1210     REPLACE HH3C COVER AND FRAME Without Supply

1211	 REPLACE HH2C FRAME – EACH

1212	 REPLACE BUILDING ENTRANCE STEEL COVER 40 X 40 with supply
1.19.2. SUPPLY AND INSTALLATION or Rehabilitation OF HHAF
The plant unit shall be measured per unit and the work unit shall be inclusive of:
Excavating in any type of soil as necessary to give required depth of cover, together with any shoring support, dewatering etc. as required. Provision of graded aggregate filter bed if required by site conditions. Supply and placing nominated. Supply and placing of entrance frame and cover to surface level. Any work necessary to complete duct entries and make flush. Clearing site of all excess material including unusable excavated material, debris, equipment etc. These items do not include any paved surface breaking or reinstatement, which measurement shall not include the area of the entrance cover frame. The works shall be undertaken in compliance with Design Drawings, Specifications and Installation Standards and, the permits and specifications of the Local Municipality, or other competent roads Authority.
The following PU items are listed under this series:
5215  Rehabilitation of PB
1.20. [bookmark: bookmark34][bookmark: _Toc217456114]MANHOLE CLEANING.
This plant unit series shall be measured per unit, and it shall not be used for new manholes/handholes, nor when the previously described install, or install and supply PU may be applied.
The work shall include removal of sand, mud, dirt, sewage, and stones including the cleaning of existing cables sheath with care to the existing network.
The works shall not be undertaken without the approval of the Engineer.
The following PU items are listed under this series:
1203    Tracing & Locating Manhole/Handhole/PB cover (Depth>=1cm)
1205	MANHOLE CLEANING (from 0 to 0.75 cu.m)

1206	MANHOLE CLEANING ( from 0 to 1.5 cu.m)

1207    MANHOLE CLEANING ( from > 1.5 cu.m)

[bookmark: bookmark35]
1.21. [bookmark: _Toc217456115]SUPPLY & INSTALL RISERS AND GUARDS
The plant unit shall be measured per EACH and shall be inclusive of:
Supplying and installing and fitting a galvanized steel U-guard/pipe together with duct connector and associated hardware.
The following PU items are listed under this series:
1204	SUPPLY AND INSTALL U-GUARD PROTECTION (EACH)

1.22. [bookmark: _Toc217456116]Install Wooden Pole (8W)
1.22.1. This plant unit series shall be measured per unit.
1.22.2. The work shall include removal of old pole or new excavation for 8m wooden pole installation of all types according to OSP specs, the depth of pole in the ground is 1.5m. The ground around the pole shall be filled with layers of rocks and dirt and compacted every 25-30 cm.
I.1806         INSTALL WOODEN POLE 			Each
1.23. [bookmark: _Toc217456117]ODF, SDF & FDB STRUCTURES
Plant Unit items in this group apply mainly to in-building works in Exchange to ODF and SDF Installation in other building to install FDB.
ODF, SDF (Splitter Distribution Frame) & FDB, being among the more visible aspects of Outside Plant works, a particularly high standard of execution is expected and shall be imposed.
Stringent precautions shall be taken to prevent the spread of dust and other contaminants outside the working area. Debris shall not be permitted to accumulate.
1.23.1. [bookmark: bookmark36]ODF, SDF & FDB – GENERAL
The installation includes all necessary couplings bracket supports and other necessary accessories required for proper installation of ODF, SDF, & FDB.
The plant unit shall be measured per unit and the work unit shall be inclusive of: Survey to determine requirements to comply with plans and specifications and to match approved materials. Installation of materials as required. Removal of surplus materials, debris, equipment, etc. on a daily basis. Clean up of site on completion of works.
The plant unit shall be measured per “EACH” and the work unit shall include:
All necessary bends, elbows, tees, couplings, hangers, bracket supports and other necessary accessories required for safety and protection of cable installation in ODF, SDF & FDB.
1.23.2.  Optical Distribution Frame Cabinet (Install)
The plant unit shall be measured per unit and the work unit shall include:
The installation of one vertical ODF patch panel comprising the specified number of horizontal and vertical components and all other fittings, splicing fibers entering the patch panel is included in this plant unit.
The following PU items are listed under this series:
[bookmark: bookmark37]1701	INSTALL OF OPTICAL DISTRIBUTION FRAME Cabinet – size for 1728 CONNECTORS
1702	    INSTALL OF Splitter DISTRIBUTION FRAME– Cabinet size for 1728 Pre-connected



1.24. [bookmark: _Toc217456118]OPTICAL PATCH PANEL (INSTALL)
The PU items in this group are normally concerned to Supply of complete Optical Patch Panel including all the necessary components according to MIC2 standard and specifications.
The following PU items are listed under this series:
1701.1     INSTALL OF OPTICAL DISTRIBUTION FRAME FULLY EQUIPPED Patch Panel–288 CONNECTORS (EACH)
1702.1     INSTALL OF SPLITTER DISTRIBUTION FRAME FULLY EQUIPPED Patch Panel–240 CONNECTORS (EACH)
1703     INSTALL OF PATCH PANEL 48 CONNECTORS FULLY EQUIPPED (EACH)
1.25. [bookmark: bookmark54][bookmark: _Toc217456119]FIBER OPTIC CABLE INSTALLATION
Plant Unit items in this group are concerned with the requirements to install all types of outside plant cable in underground duct and subduct or indoors and other associated works.
The plant unit shall be measured per meter and the work units shall be inclusive of:
Surveys to ascertain the location and depth of any other services, preferably using electronic plant location equipment but including test pits if required, marking and setting out works. Provision of traffic barriers, warning signs, traffic controls, night hazard warning lights and service accesses.
The plant unit shall be measured per meter and the work unit shall include:
Dewatering of manholes/handholes with normal water pump/tanker. Working with care so as not to damage any existing cables/joints and, if necessary, setting cables to gain access to the allocated duct and sub-duct. Recovering existing duct plugs, if any, or carefully removing other duct seal and, rodding duct or sub-duct or performing any other approved operation to install draw rope. Any work necessary to make good sub-duct entries and make flush in existing manhole.
Cleaning duct or sub-duct and testing with an approved mandrel or suitable alternative Installations of cable draw rope, setting up of drum and winch Drawing cable into duct or sub-duct at speed and tension specified by international standards. At "pulled through" manholes/handholes, pulling slack cable and setting onto bearers. Cutting and sealing cable. Replacing any moved existing cables/joints onto bearers. Setting cable ends in manholes/handholes to avoid obstructing any other subsequent operations. Sealing ducts and subducts with an approved method supply and install cable identification labels at each manhole/handhole and manhole/handhole identification plate for existing structures. Clearing sites of all excess materials, debris, equipment, etc.
The installation of fiber optic cable shall use mechanical rolling drum handler or figure 8 installation that refers to a technique for handling and deploying fiber optic cables, either on the ground or from a reel, to avoid tangles and manage the cable's length during installation.
Fiber cable shall be looped before and after the joint closure for 12-15m in HH/MHs, and 12m for cables running more than 1.5Km without jointing closures.
The work shall contain all required activities including Roding & Roping.
Measurements shall be taken from the cable length marker at the beginning and the end of installation.
The work unit shall include:
Supply and install all necessary fittings. Collecting cable from stores. Running out and setting up cable on MH/HH wall. Supply and install inscribed labels where required. Make good any damage to wall. Return surplus cable to stores. Clearing site of all excess materials, debris. Equipment etc...
1.25.1. INSTALL STANDARD OPTICAL FIBER CABLE (DIAMETER 6-24 mm)
The Contractor shall quote, the number and type, of requested the interstices sizes of optical fiber cables installation.
When other counts are identified as standard cables for use in Lebanon, new item number shall be allocated to the appropriate new cable type. 

	INSTALL OPTICAL FIBER CABLE (km)

2383.4	INSTALL OF 4 OPTICAL FIBERS CABLE G652D (Including Roding &   
                 Roping of subduct or duct)

2383.12    INSTALL OF 12 OPTICAL FIBERS CABLE G652D (Including Roding & 
                  Roping of subduct or duct)

2383.24     INSTALL OF 24 OPTICAL FIBERS CABLE G652D (Including Roding &  
                  Roping of subduct or duct)

2383.48     INSTALL OF 48 OPTICAL FIBERS CABLE G652D (Including Roding &         
                  Roping of subduct or duct)

2383.72     INSTALL OF 72 OPTICAL FIBERS CABLE G652D (Including Roding &         
                  Roping of subduct or duct)

2383.96     INSTALL OF 96 OPTICAL FIBERS CABLE G652D (Including Roding & 
                   Roping of subduct or duct)

2383.144    INSTALL OF 144 OPTICAL FIBERS CABLE G652D (Including Roding & 
                    Roping of subduct or duct)

2383.288   INSTALL OF 288 OPTICAL FIBERS CABLE G652D (Including Roding &      
                   Roping of subduct or duct)

2383.4A     INSTALL OF 4 AERIAL OPTICAL FIBERS CABLE G652D 

2383.12A   INSTALL OF 12 AERIAL OPTICAL FIBERS CABLE G652D 

2383.24A   INSTALL OF 24 AERIAL OPTICAL FIBERS CABLE G652D

2383.48A   INSTALL OF 48 AERIAL OPTICAL FIBERS CABLE G652D

2393           Install optical fiber cable on wall/Tray with flexible 20mm in loop

2394           Install Optical Fiber Cable on wall/Tray without flexible

1.26. [bookmark: _Toc217456120][bookmark: bookmark55]FIBER OPTIC CABLE JOINTING (INSTALL)
The PU items in this group are normally concerned to Installation of complete Optical Fiber Jointing Closure including the necessary components to close one Joint according MIC2 standard and specifications.
Installation of complete closure kit (Small, Medium or Large size) including the necessary component to close one joint according to MIC2 standards and specifications.
The following PU items are listed under this series:
1.26.1. INSTALL OF OPTICAL FIBER JOINTING CLOSURE.
Installation of complete Optical Fiber Jointing Closure including the necessary components to close one Joint according MIC2 standard and specifications. 
Jointing Closure for fiber optic cables, 4, 12, 24, 48, 72, 96, 144 & 288 Fibers     Each
I.1639 Install Jointing Closure For FOC Fully Equipped Size L (288) Without Splicing (For Jointing or Midspan Access)	Each
I.1639.1 Open/Reclose Jointing Closure For FOC Fully Equipped Size L (288 &/or 256) Without Splicing            Each
I.1640 Install Jointing Closure For FOC Fully Equipped Size M (72-144) Without Splicing (For Jointing or Midspan Access)	    Each
I.1640.1 Open/Reclose Jointing Closure For FOC Fully Equipped Size M (72-144) Without Splicing				              Each
I.1641 Install Jointing Closure For FOC Fully Equipped Size S (>=48) Without Splicing (For Jointing or Midspan Access)					    	              Each
I.1641.1 Open/Reclose Install Jointing Closure For FOC Fully Equipped Size S (>=48) Without Splicing	    	              Each

1.26.2. OPTICAL FIBER CABLE CLOSURE KIT
Installation of complete closure kit (Small, Medium or Large size) including the necessary component to close one joint according to MIC2 standards and specifications.
The following PU items are listed under this series:
1639    INSTALL JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE L (288) Without Splicing (For Jointing or Midspan Access)
1639.1    OPEN/RECLOSE JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE L (288) Without Splicing (For Jointing or Midspan Access)
1640    INSTALL JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE M (72-144) Without Splicing (For Jointing or Midspan Access)
1640.1    OPEN/RECLOSE JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE M (72-144) Without Splicing (For Jointing or Midspan Access)
1641.1    OPEN/RECLOSE JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE S (<=48) Without Splicing (For Jointing or Midspan Access)
1641    INSTALL JOINTING CLOSURE FOR FOC FULLY EQUIPPED SIZE S (<=48) Without Splicing (For Jointing or Midspan Access)

1642   SPLICING ONE FIBER

1.27. [bookmark: _Toc217456121]INSTALLATION OF FIBER DISTRIBUTION BOX (FDB)
The PU items in this group cover the installation of all types of Fiber Distribution Boxes. Labeling the FDB and cables is part of the installation. The Marking plates are existing and the contractor need to type the label on existing marking plates. If the marking plate is missing MIC2 will supply the marking plate.

The work units in this group include cable installation into FDB. 

1629      INSTALL FIBER DISTRIBUTION BOX 16 PORTS Fully Equipped (Without splitter) (The installation of preconnected splitter includes the installation of one pigtail and one adapter)
1630      INSTALL FIBER DISTRIBUTION BOX 32 PORTS Fully Equipped (Without splitter) (The installation of preconnected splitter includes the installation of one pigtail and one adapter)
1631       INSTALL FIBER DISTRIBUTION BOX 48 PORTS Fully Equipped (Without splitter)
1633       INSTALL Outdoor/ AERIAL FIBER DISTRIBUTION BOX 16 PORTS  
               Fully Equipped with Splitter

1.28. [bookmark: _Toc217456122]INSTALLATION OF SPLITTER
The PU items in this group cover the installation of all sizes of splitters. Installation process involves: Splicing pig tail to the fiber core of the Drop cable; Connecting the splitter's input Port/Connector to the pigtail connector by adapter; And connecting the output ports/connectors to the respective FDB ports/Adaptors.
OPTICAL MICRO SPLITTER PRE-TERMINATED 1X16 (17 Connectors) or 1x32 (33connectors) shall be installed in FDBs. Noting that the installation of Preconnected Splitter includes installation of Pigtail and adaptor, that are supplied with the splitter. Splicing of pigtail will be counted seperately as per item I.1642.

1631.1      INSTALL OPTICAL MICRO SPLITTER PRE-CONNECTED 1X16 
1632        INSTALL OPTICAL MICRO SPLITTER PRE-TERMINATED 1X32



[bookmark: _Toc209299361]


