[bookmark: _GoBack]OPGW – Detailed Technical Specifications (Dts) 

The scope of work includes supply, installation and commissioning of Optical Ground Wire (OPGW) as detailed below:

Technical specifications

OPGW with at least 48 optical fibres shall be installed, replacing the existing earth wire on the existing Dandora – Nairobi North 220kV line No.1 as indicated below:

	From
	To
	Voltage
	Length
	Region

	Dandora
	Nairobi North
	220 kV
	47 km
	Nairobi



The transmission line length indicated above is the length of the transmission line from gantry to gantry of the respective substations and not the lengths of the existing earth wire installed. It shall be noted that Dandora – North North transmission line is a 220kV double circuit where an old 12-core OPGW is installed on line number 2 while line number 1 has ordinary steel aerial earth wire. This steel wire on line number 1 shall be replaced with the specified OPGW.
The contract shall include all extra length of OPGW required for sag, down-droppers at intermediate and terminal splices, cut offs etc.
The scope of work shall also include underground fibre optic (FO) cables from the splice boxes to be installed at the substation gantries to the telecommunication rooms in the substation control buildings.
The FO cables to be supplied shall be terminated and spliced at suitably engineered ODFs to be supplied as described in section 1.11.2.1.

The transmission line earth wire (OPGW) integrating optical fibres shall be of design and construction to ensure long service with high economy and low maintenance costs. It shall be suitable in every respect for continuous operation at nominal parameters as well as in transient operating conditions under the climatic conditions peculiar to the site.

The OPGW shall replace the existing earth wire installed one of the double circuit 220kV transmission line (line number 1). The main electrical and mechanical characteristics of the OPGW shall be equal or better than that of the existing earth wire to be replaced.

	Technical characteristics of Dandora – Nairobi North 220 kV OHL

	






Line name
	Line length [km]
	Line Voltage / Type (kV)
	Weather Conditions
	No of towers
(pcs)
	Span between towers ( m)
	Existing
Conductor
	Existing 
Earth wire

	
	
	
	Wind pressure
	Minimum average temperature [°C]
	Maximum average temperature [°C]
	Iced factor
	Safety factors etc.
	Total
	minimum
	maximum
	Type
	cross-section
mm2
	Type
	cross-section
mm2

	Dandora – Nairobi North line 1
	47
	220.0
	760.0
	15.0
	29.0
	none
	3.5
	127
	n/a
	370.0
	ACSR
	400.0
	GS
	55.0


Note: GS - galvanized steel wires

The diameter of the OPGW shall be equal or less than the existing earth wire in order not to increase the wind load to the towers.

The OPGW shall incorporate at least 48 optical fibres. The OPGW constitution shall be of stranded aluminum-clad steel (ACS) wires or Galvanized steel wires (GS), some of the normal stranding construction being replaced by stainless steel tube bearing the optical fibres. Other OPGW types are acceptable if the required performance characteristics are met.

[bookmark: OLE_LINK2]In their offers, tenderers shall indicate the type of OPGW proposed and shall provide a comparison table showing the electrical and mechanical data of the proposed OPGW and the existing earth wire to be replaced.

In their offers, Tenderers shall indicate the price for the installation of the OPGW under half-live line conditions (with one circuit live and the other circuit dead) and as an option under total shutdown conditions (both circuits dead).

All materials used shall be of the best quality and workmanship, and shall be of the highest class throughout with the designs and dimensions of all parts such that the stresses to which the OPGW are subjected to shall not render them liable to distortion or damage under the most severe conditions encountered during installation as well as in service.
Special attention shall be paid to the OPGW stranding process to ensure the necessary tightness between different layers in order to avoid slippage or relative movement of strands or cage formation during stringing.

Stranding tolerances as well as inspection and testing shall be as per IEC 61089 as far as applicable, and to the respective manufacturing standards.

The OPGW manufacturer shall have ISO 9000 quality assurance system certified and shall prove a minimum experience in successful supply of similar OPGW in the last 5 years.

The OPGW installation shall include all cable fittings (tension and suspension spirals, vibration dampers, earth connection etc.), joint boxes, termination boxes, fibre connectors and other accessories required for a complete working fibre link.

The OPGW, access cables and underground cables shall have at least 48 (forty-eight) single mode optical fibres with following characteristics:
Transmission wavelength: 1310 nm and 1550 nm
Mode field diameter: 9.0 to 11.5 micrometers (m), including tolerances
Optical cladding diameter: 125 m ± 2.4%
Cable Attenuation: not greater than 0.40 dB/km for every fibre in every drum at optical wavelength of 1310 nm; and not greater than 0.25 dB/km for every fibre in every drum at optical wavelength of 1550 nm
Joint attenuation: not greater than 0.1 dB at optical wavelength of 1310 nm and not greater than 0.2 dB at 1550 nm for every fibre, measured on the fully installed joint
Total dispersion: not greater than 3.5 ps/km.nm at optical wavelength of 1310 nm and not greater than 19.0 ps/km.nm at optical wavelength of 1550 nm
Core numerical aperture: less than 0.23
Life span: greater than 30 years
The Contractor is required to supply a graph of attenuation versus wavelength over the range of 1200 nm to 1600 nm
No joints shall be allowed in any fibre in any drum length.
Discontinuities will be acceptable if:
Less than 0.10 dB in magnitude measured at 1310 nm, and
OTDR traces from both ends of the cable at 1310 and 1550 nm wavelength show a difference of less than 0.05 dB/km for every fibre in every drum.
The Contractor shall state the refractive index of the optical fibres at 1310 nm and 1550 nm.

The OPGW shall generally be cut and jointed at angle towers, but not at all angle points. It shall be continuously strung with OPGW sections as long as possible. At all angle points the prescribed minimum bending radius shall be observed. If necessary, special tandem or multiple stringing blocks have to be used for stringing the OPGW at angle points.

Tenderers shall supply detailed information, including physical dimensions and weights, of joint, gantry and termination boxes that they propose using. Joint boxes shall be used to join sections of the OPGW together along the route. 

The joint boxes shall be of the 'hood' type with encapsulated cable entry and they shall be mounted within the framework of the transmission towers not less than 8 m above the base.

Note:	All fibre jointing and testing shall be carried out at ground level, after which the joint box shall be lifted into position and the cable loops carefully secured to the tower members in such a manner that there is no risk of damage to the cable from persons climbing the towers.

Contractors shall provide detailed specifications for all types of cable accessories (anchor and suspension spirals, vibration dampers, earth connections and clamps, etc.) used in the installation of the OPGW.

Optical ground wire suspension and tension assemblies shall be based on pre-formed spiral armatures according to the OPGW cable manufacturer's specification so as to assure the required minimum bending radius of the ground wire and to avoid concentrations of mechanical stresses applied to the cable.

The suspension assemblies (armor grip suspension) shall be based on helical rods made of high-tensile, corrosion-resistant aluminum alloy. For the tension assemblies the helical rods shall be of aluminum clad steel for the ACS type OPGW.

It is understood that all other small parts, for instance for fixing the OPGW along the tower structure from the earth wire peak up to the OPGW joint box and cable accessories are supplied under the contract.

The safety factors for the OPGW suspension and tension assemblies shall be at least equal to those prescribed for the earth wire as per VDE 0210.

The manufacturer of the spiral armatures shall have experience of at least 5 years successful production of the offered type of fittings.

The underground fibre optic (FO) cables to be provided and installed between the splice boxes at the substation gantries to the optical fibre distribution frame (ODF) installed inside the telecommunication room at the substation control buildings shall be armored by stranded galvanized steel wires or sheet. Tenderers shall indicate the type and construction of the underground cables included in their offer.


Inspection and Testing

The following minimum tests shall be performed after complete instalaltion:
· Fibre-optic cable field acceptance test;
The Contractor shall perform field acceptance test and document the results of the installed cable to verify the cable's performance as required by this Specifications. The Contractor shall notify KPLC in advance so that the KPLC staff can witness these tests. If the cable does not pass the field acceptance test, the Contractor shall replace the cable at the Contractor's expense with cable that does meet these Specifications
· Attenuation per distance / uniformity;
The Contractor shall measure the attenuation-vs.-distance and attenuation uniformity of the fibres while the cable is on the reel as well as of the installed cable using an Optical-Time-Domain-Reflectometer (OTDR). Measurements will be made at 1310 nm and 1550 nm. The attenuation of the fibre-optic cable shall not exceed the requirements in these Specifications.
· Attenuation with bending;
The Contractor shall perform attenuation with bending tests using a 260 mm diameter mandrel on the cable and a 75 mm and 25 mm mandrel on selected individual fibres. The attenuation due to bending shall not exceed the requirements in these Specifications.
·  Tensile strength of cable;
The Contractor shall extract a sample length of cable from each reel and subject it to a pulling tension of 550 kg force and inspect for cable damage due to stress. The Contractor shall measure before, during, and after the test pull. The attenuation increase due to tensile stress shall not exceed the requirements in these Specifications











APPENDIX 111: Schedule Of Requirements For Dandora – Nairobi North Optical Ground Wire (OPGW) 

	The Kenya Power and Lighting Co. Ltd. - KPLC

	Tender Schedules
	Unit
	Required Data
	Tendered Data

	Dandora – Nairobi North OPGW
	
	
	

	Number of fibres
	
	> 48
	

	Core diameter
	µm
	8.3 or 9 with a 3% tolerance
	

	Cladding design, either matched or depressed
	
	
	

	Clad diameter
	µm
	125.0 + 2.4%
	

	Core-clad concentricity
	
	< 2%
	

	Coating diameter
	µm
	250.0 + 15
	

	Coating concentricity
	>
	0.70
	

	Attenuation: 	1310 nm
	1550 nm
	dB/km
	< 0.40
< 0.25
	

	Bending attenuation:	1310 nm
	1550 nm
	dB/km
	< 0.40
< 0.25
	

	Temperature dependence
	dB/km
	<0.05 (-20°C-+85°C)
	

	Cut-off wavelength
	nm
	< 1250
	

	Chromatic dispersion:
	
	
	

		Zero dispersion at
	nm
	1310 + 12
1550 + 15
	

		Zero dispersion slope (max.)
	ps/nm^2
(km)
	0.092
0.085
	

	Mode field diameter:
	
	
	

		1300 nm
	mm
	9.30 + 0.50
	

		1550 nm
	mm
	10.50 + 1.00
	

	IL-proof test level
	g/m2
	35 x 106
	

	Splice attenuation
	dB/
splice
	0.02
	

	Connector loss
	dB/connector
	< 0.5
	

	
	
	
	

	
	
	
	

	
	
	
	








Appendix Iv: Price Schedules For Supply, Installation And Commissioning Of 48-Core Optical Ground Wire (Opgw)

Price Schedule 1 (a) OPGW MATERIALS AND ACCESSORIES – FOREIGN PORTION

	DESCRIPTION
	U/M
	QTY
	Unit price delivered
	Total Price Delivered

	FO Cable, Splice box, etc. between Dandora  – Nairobi North
	km
	47
	
	

	TOTAL PRICE
	
	
	
	



Price Schedule 1 (b) OPGW MATERIALS AND ACCESSORIES – LOCAL PORTION

	DESCRIPTION
	U/M
	QTY
	Unit price delivered 
	Total Price Delivered

	FO Cable, Splice box, etc. between Dandora  – Nairobi North
	km
	47
	
	

	TOTAL PRICE
	
	
	
	



Price Schedule 2 (a) HALF-LIVE LINE CONDITION INSTALLATION COSTS 

	DESCRIPTION
	U/M
	QTY
	Unit price delivered 
	Total Price Delivered

	FO Cable, Splice box, etc. between Dandora  – Nairobi North
	km
	47
	
	

	TOTAL PRICE
	
	
	
	





Price Schedule 2 (B) OPTIONAL: TOTAL DE-ENERGIZED/SHUTDOWN INSTALLATION COSTS 


	DESCRIPTION
	U/M
	QTY
	Unit price delivered 
	Total Price Delivered

	FO Cable, Splice box, etc. between Dandora  – Nairobi North
	km
	47
	
	

	TOTAL PRICE
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