[image: image9.wmf]ú

û

ù

+

ê

ë

é

500

500

2

1

L

L


t
Photograph 1
the hashemite kingdom of jordan
the jordanian electric power company limited

Specification JEP 19/2026
tender document for

 optical fiber and MULTIPAIR pilot CABLES

form of tender
technical specification
schedules


	Tenderer's Name:
	____________________

	Address:
	____________________

	Closing Date:
	____________________

	Closing Time:
	____________________


january 2026

Table of Contents

71.
scope of work


71.1
Definite work


82.
sITE AND DESIGN PARTICULARS


82.1
Particulars of system


82.2
Electrical design data


82.2.1
System particulars


82.2.2
Equipment withstand voltage


92.2.3
Outdoor bushing and insulator creepage distances


92.2.4
Cable box clearances


92.2.5
Minimum clearance from live metal to oil pipe work (including conservator and pressure relief devices on transformers)


102.2.6
Auxiliary power supplies


102.3
Site conditions


102.3.1
General


102.3.2
Elevation


102.3.3
Earthquakes


102.3.4
Snow


102.3.5
Hail


112.3.6
Air temperature (Degrees Centigrade)


112.3.7
Rainfall amount (millimetre)


112.3.8
Relative humidity (%)


112.3.9
Mean wind speed (m/s)


122.3.10
Clouds “oktas”


122.3.11
Fog “visibility 1 km or less”


122.3.12
Dust “visibility 1 km or less”


122.3.13
Thunderstorms


133.
GENERAL TECHNICAL CLAUSES


133.1
Standards


133.2
Design and standardization


143.3
Galvanizing


153.4
Copper conductors


153.5
Aluminium and aluminium alloys


153.6
Labels and identification plates


173.7
Bolts and nuts


173.8
Cleaning and painting


183.8.1
External surfaces at works


183.8.2
Internal surfaces


183.9
Insulating oil and gas


193.10
Prevention of acidity


193.11
Fire precautions


193.12
Corona and radio interference


193.13
Locking devices and padlocks


193.14
Tools


193.15
Erection marks


203.16
Operating and maintenance instructions


203.17
Spare parts


203.18
Manufacturing experience and qualifications


203.19
Quality Assurance system


214.    direct buried OPTICAL FIBER CABLE


214.1      General Requirements


214.2     Optical Requirements


224.3    Mechanical Characteristics:


224.4     Colour Coating


224.5     Primary Coating


234.6     Central Strength Member


234.7     Buffering


234.8     Filler Rods


234.9     Stranding


234.10   Core and Cable Flooding


244.11    Inner Jacket


244.12    Corrugated Steel Tape Armour


244.13   Outer Jacket


244.14   Identification Marks and Labels


244.15   Tensile performance


244.16    Crush Resistance


254.17   Bend Radius


254.18   Environmental Requirements


254.19   Water Penetration


254.20   Delivery:


254.21   Quality


264.22    Packaging and Shipping


264.23   Cable Plant Design Submission


275. COMPOSITE OPTICAL FIBER AND MULTIPAIR THERMOPLASTIC INSULATED CABLES


275.1
General


275.2       Multi pair Conductors


275.3
Optical Fiber


285.4
Fiber Colour Coating


285.5
Fiber Primary Coating


285.6
Fiber Buffering


295.7
Filler Rods


295.8
Stranding


295.9
Core and Cable Flooding


295.10
Thermoplastic Insulation


295.11
Core Identification


305.12
Twinning and Laying-Up


305.13
Inner Sheath


305.14
Wire Armour


305.15
Over sheaths


315.16
Sealing and Drumming


315.17
Testing


326.
MULTIPAIR THERMOPLASTIC INSULATED CABLES


326.1
General


326.2
Conductors


326.3
Thermoplastic Insulation


326.4
Core Identification


326.5
Twinning and Laying-Up


326.6
Inner Sheath


336.7
Wire Armour


336.8
Oversheaths


336.9
Sealing and Drumming


336.10
Testing


347.
WORKS TESTS FOR CABLES


347.1
General Requirements


347.2
Galvanising


347.3
XLPE Insulated Power Cables


347.3.1
Type Tests (Electrical and Non-electrical)


357.3.2
Routine Tests


357.3.3
Ageing Test


357.3.4
Special Tests


357.4
Polyethylene Insulated Multipair Cables


357.4.1
Routine Tests on Completed Cable


377.4.2
Sample Tests


377.4.3
Galvanising


38SCHEDULE A fiber manufacturer approved list


39SCHEDULE B MANUFACTURERS AND PLACES OF MANUFACTURE, TESTING AND INSPECTION


40SCHEDULE C – item 1 TECHNICAL DATA, direct buried optic fiber cable


41SCHEDULE C – item 2 TECHNICAL DATA 15 kV INDUCED VOLTAGE PILOT CABLE (COMPOSITE 48 OPTICAL FIBERS AND 19-PAIR MULTIPAIR CABLE).


45SCHEDULE C – Item 3 TECHNICAL DATA 15 kV INDUCED VOLTAGE PILOT CABLE (19 MULTIPAIR CABLE)


48schedule D list of equipment with QUANTITIES and prices


49SCHEDULE E DRAWINGS, CATALOGUES, SAMPLES, MAINTENANCE INSTRUCTIONS AND JOINTING INSTRUCTIONS DRAWINGS


50SCHEDULE E – continued


54sCHEDULE F1 STANDARDS


55sCHEDULE F2 ALTERNATIVE STANDARDS PROPOSED BY TENDERER


57schedule G deviations from specification


58schedule H transport facilities




LIST OF ABBREVIATIONS

	BS
	British Standards

	IEC
	International Electrotechnical Commission

	JEPCO
	The Jordanian Electric Power Company Limited


Form oF Tender
THE JORDANIAN ELECTRIC power COMPANY LIMITED
TENDER FOR CONTRACT NO. JEP 19/2026
 optical fiber with MULTIPAIR pilot CABLES

(Tenderers are required to fill up the blank spaces in this Tender Form and Appendix)

The General Manager

The Jordanian Electric Power Company Limited

P.O. Box 618

Amman 11118

The Hashemite Kingdom of Jordan
1.
Having examined the Drawings, Conditions of Contract, Specification and Schedules for the execution of the above-named Goods, we, the undersigned, offer to execute, complete and remedy defects in the whole of the said Goods in conformity with the said Drawings, Conditions of Contact, Specif   ication and Schedules for the sum of 




(Figures…………..………………….)
or such other sum as may be determined in accordance with the said conditions.

2.
We agree to abide by this Tender for the period of 120 days from the date fixed for receiving the same and it shall remain binding upon us and may be accepted at any time before the expiration of that period.  

3.
We undertake if our Tender is accepted to complete and deliver the whole of the Goods comprised in the Contract within 
…………… week(s) subject to the said Conditions.

4.
If our Tender is accepted we will obtain the guarantee of an Insurance Company or Bank or other sureties (to be approved by you) to be jointly and severally bound with us in a sum not exceeding 10 per cent of the above named sum for the due performance of the Contract under the terms of a Bond to be approved by you.  

We propose the following Bank or Insurance Company as surety (or sureties) in this respect:

(
)

(
)

(
)

5.
Unless and until a formal Agreement is prepared and executed, this Tender, together with your written acceptance thereof, shall constitute a binding Contract between us.

6.
We undertake to provide a defects guarantee period as stated in Clause 15 of the conditions of contract for each section of the Plant from the date of delivery to the Port of Aqaba, or such other destination that may be stated in the Contract.  

7.
We understand that you are not bound to accept the lowest or any Tender you may receive.

8.
Tenderers must give details of their representative or associated companies in the Hashemite Kingdom of Jordan who will deal with this Contract if it is awarded to the Tenderer:

Name and Full Address of Representative:




Telephone Number



Fax Number



9.
APPENDIX TO TENDER

	
	Clause
	

	Time for completion
	10.1
	
 weeks

	Amount of Bond or Guarantee
	 7.1
	10% of Contract sum 


	
	11.1
	Full replacement value +
 10%

	Amount of reduction per week of delay
	23.1
	1% 

 of Contract Price

	Maximum reduction
	23.1
	10% 

of Contract Price

	Defects Liability Period
	15.2
	


	Use of Goods assumed
	
	

24 hours per day

	Name and address of Tenderer’s Bank
	
	



Dated this 

day of 


20…

Signature 

in the capacity of 


duly authorized to sign tenders for and on behalf of 


Witness

Address


Occupation

1.
scope of work

1.1
Definite work

The works shall comprise the design, manufacture, testing and delivery to the Port of Aqaba, The Hashemite Kingdom of Jordan of the equipment listed in this Specification, equipment in accordance with the Conditions of Contract at prices stated in the Schedule of this Specification, together with the provision of certain specified spares.  
	Item No.
	Description
	Quantity
(km)

	1.
	96 Fibres, Single mode, G.652.D  Direct buried Fibre Optic Cable.
	120

	2.
	15 kV induced voltage Pilot Cable (Composite 48 Fibre Optic and 19-multipair cables).
	50

	3.
	15kV induced voltage Pilot Cable (19 multi-pairs cables).
	30


NOTES: 
· The Tenderer shall submit his offer in two forms; one hard copy and one soft copy on "CD" as a PDF. file in a closed envelope. Both copies shall be exactly identical and shall include complete documentation necessary for evaluation such as technical and commercial information, schedules and drawings.
· Schedules shall be carefully filled by the tenderer.

· Full compliance sheet for clauses 4, 5 and 6 of this specification shall be submitted with the offer.

· Documents to be submitted as an integral part of the offer, and to be evaluated with the tender:

1. Full technical details, drawings and catalogues.

2. Type test certificates from any European STL member laboratory (KEMA, CESI, and IPH) or equivalent.

3. Fully detailed reference list with contact details.

4. ISO certificate and any documents that will assist in the evaluation.

· Fiber optic shall be from fiber manufacturer approved list as per schedule A.

· Drum capacity shall be 2100m ± 2% for item no.1 and 1060m ± 2% m for item no.2&3.
· The above items shall be provided with a bar code of 128 type C, as shown in the table below:
	Item No.
	Item Code

	1.
	00140109

	2.
	00200109

	3.
	00210109


2.
sITE AND DESIGN PARTICULARS

2.1
Particulars of system
The following are the particulars of the systems on which the equipment covered by the Specification shall operate:-
i. 33 kV 3-phase at a frequency of 50 Hz with the neutral point resistance earthed.  

ii. 11 kV 3-phase at a frequency of 50 Hz with the neutral point solidly earthed.  

iii. 415 volts 3-phase and neutral at a frequency of 50 Hz with the neutral point solidly earthed.  

2.2
Electrical design data
2.2.1
System particulars
	Nominal system voltage between phases
	
kV
	
33
	
11
	
0.415

	Highest system voltage
	kV
	36
	12
	0.440

	System fault level
	kA
	25
	25
	50*

	Earthing system
	

	Resistance earthed
	Solidly
earthed
	Solidly
earthed

	System frequency
	Hz
	50
	50
	50


2.2.2
Equipment withstand voltage
	i.

	Outdoor bushings, insulators and pole mounted transformers

	
	Impulse withstand voltage (1.2/50µs wave) peak
	
kV
	
250
	
95
	
-

	
	Power frequency withstand voltage
	
kV
	
95
	
38
	
-

	ii.

	All other equipment excluding pole mounted transformers

	
	Impulse withstand voltage (1.2/50µs wave) peak
	
kV
	
170
	
75
	
-

	
	Power frequency withstand voltage
	
kV
	
75
	
28
	
-


2.2.3
Outdoor bushing and insulator creepage distances
	Minimum creepage distance
	mm
	1116
	543
	-

	Protected creepage distance
	Not to exceed 50% of creepage distance


2.2.4
Cable box clearances
The minimum cable box clearances under compound or oil shall be as follows:-

	Nominal system voltage
	kV
	33
	11
	Below 1

	Minimum clearance between phases
	
mm
	
125
	
45
	
20

	Minimum clearance phase to earth
	
mm
	
100
	
32
	
20

	Minimum creepage distance phase to earth over cable surface
	

mm
	

250
	

125
	

26

	The minimum cable box clearances in air-filed, air-insulated boxes, live metal to live metal and unshrouded shall be as follows:-

	Nominal system voltage
	kV
	33
	11
	

	Minimum clearance between phases
	
mm
	
430
	
250
	

	Minimum clearance phase to earth
	
mm
	
320
	
150
	

	Minimum creepage distance phase to earth over cable tail surface
	

mm
	

520
	

520
	

	The minimum cable box clearance in air-filled boxes with shrouded insulation termination is as follows:-

When this type of termination is used the dimensions will be based on the termination manufacturers recommendations and be subject to approval by the Engineer.  


2.2.5
Minimum clearance from live metal to oil pipe work (including conservator and pressure relief devices on transformers)

	Highest system voltage
	kV
	36
	12

	Minimum clearance
	mm
	485
	250

	Apart from the clearances detailed under this item, no phase or earth clearances are specified for transformers where an impulse voltage test level is specified.  


2.2.6
Auxiliary power supplies
	Supply voltage for auxiliary equipment
	i.
400 volt, 3 phase and Neutral 50 Hz

	
	ii.
110 volts DC 2 wire


2.3
Site conditions

2.3.1
General
The site conditions shall be assumed to be as follows for the purposes of Tender preparation.  

2.3.2
Elevation
766 meters above sea level - Amman Airport at which all the climatic observations used were taken by the Jordanian Ministry of Transport Meteorological Department.  

2.3.3
Earthquakes
Amman is classified as Seismic Zone 2.  

2.3.4
Snow
Snowfall in cm at Locations in the Amman Area in 10 years 1972-1982.  

	Area
	No of days of snowfall/year
	Greatest depth of snow (cm)

	Wadi Dhuleil
	1-04
	10

	Amman Airport
	1-13
	30

	Jordan University
	1-13
	60

	Naur
	1-13
	45

	Madaba
	1-04
	25


2.3.5
Hail
Not a normal occurrence but occurs on average 3.2 days per year.  

	Station: Amman Airport
	31 deg 59 min NORTH
35 deg 59 min EAST
766 m above sea 

	Period: 1923 - 1985
	


2.3.6
Air temperature (Degrees Centigrade)

	
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC
	YEAR-LY

	Mean monthly
	
7.9
	
9.
	
11.7
	
15.9
	
20.5
	
23.6
	
25.1
	
25.4
	
23.5
	
20.4
	
14.9
	
9.8
	
17.3

	Mean daily max
	
12.4
	
13.8
	
17.4
	
22.5
	
27.8
	
30.9
	
31.9
	
32.4
	
30.7
	
27.2
	
20.6
	
14.5
	
23.5

	Mean daily min
	
3.5
	
4.2
	
6.1
	
9.3
	
13.3
	
16.3
	
18.2
	
18.3
	
16.2
	
13.6
	
9.3
	
5.1
	
11.1

	Absolute max
	26.3
	29.4
	32.5
	39.2
	40.6
	42.8
	42.4
	42.8
	40.6
	37.4
	.8
	27.3
	42.8

	Absolute min
	-7.5
	-6.5
	-3.9
	0.0
	3.0
	7.8
	11.0
	11.5
	8.9
	4.9
	-3.2
	-5.3
	-7.5

	Design ambient temperature is 45 degrees centigrade


2.3.7
Rainfall amount (millimetre)

	Mean monthly
	
64.5
	
63.9
	
44.7
	
16.1
	
3.7
	
0.03
	
TR
	
TR
	
0.4
	
5.8
	
28.6
	
48.6
	
276.3

	Max amount in a month
	

235.2
	

190.8
	

168.7
	

151.3
	

30.6
	

1.1
	

TR
	

TR
	

15.4
	

54.6
	

136.8
	

179.8
	

476.5

	Max amount in one day
	

75.6
	

80.0
	

66.2
	

52.4
	

24.1
	

1.1
	

TR
	

TR
	

15.4
	

40.5
	

79.4
	

73.6
	

80.0


2.3.8
Relative humidity (%)

	Mean monthly
	
70.0
	
67.0
	
60.0
	
50.0
	
39.0
	
37.0
	
40.0
	
43.0
	
47.0
	
46.0
	
56.0
	
68.0
	
52.0

	Max relative humidity reaches 100 per cent especially during rainy intervals and night, while min relative humidity drops to less than 10 per cent on some occasions especially during Khamsinic conditions (22 March - 10 May).  


2.3.9
Mean wind speed (m/s)

	Direction (deg)
	
227
	
241
	
251
	
254
	
275
	
276
	
278
	
282
	
284
	
267
	
226
	
222
	
264

	Mean monthly
	
3.2
	
3.3
	
3.4
	
3.6
	
3.3
	
3.6
	
3.9
	
3.4
	
2.6
	
2.2
	
2.4
	
2.9
	
3.2

	Max wind gust
	

35
	

28
	

30
	

31
	

24
	

22
	

19
	

17
	

17
	

26
	

26
	

34
	

…..


2.3.10
Clouds “oktas”

	Mean amount
	
3.8
	
3.5
	
3.4
	
3.2
	
1.9
	
0.6
	
0.3
	
0.3
	
0.7
	
1.5
	
2.6
	
3.4
	
2.1

	No cloudy days
	

4.7
	

3.1
	

3.8
	

2.5
	

0.7
	

0.0
	

0.0
	

0.0
	

0.0
	

0.3
	

1.0
	

3.6
	

19.5


2.3.11
Fog “visibility 1 km or less”

	Mean no of days
	
1.5
	
0.7
	
0.4
	
0.2
	
0.0
	
0.0
	
0.0
	
0.0
	
0.0
	
0.1
	
0.3
	
0.7
	
3.9

	Max number of days with fog 11 days per year


2.3.12
Dust “visibility 1 km or less”

	Mean no of days
	
0.4
	
0.1
	
0.6
	
0.2
	
0.2
	
0.0
	
0.0
	
0.0
	
0.0
	
0.0
	
0.2
	
0.1
	
1.7

	Max number of days with dust 6 days per year


2.3.13
Thunderstorms

	Mean no of days
	
0.4
	
0.4
	
1.3
	
0.8
	
0.6
	
0.0
	
0.0
	
0.0
	
0.4
	
1.2
	
1.1
	
0.4
	
6.6

	Max number of days with thunder storms 17 days per year


3.
GENERAL TECHNICAL CLAUSES

3.1
Standards

Although IEC standards for workmanship, material and equipment have been selected in these specifications as a basis of reference, standards and specifications of EC member countries and recommendations of standard international organisations will be acceptable provided they are substantially equivalent or higher than the designated standards and provided furthermore that the Supplier submits for approval detailed specifications which he proposes to use. Furthermore, certain special requirements are detailed herein that overrule any other standards and shall be met during manufacturing/testing.

When IEC recommendations or national standards are referred to the Edition shall be that current at the date of Tender, together with any amendments issued to that date.  

If requested by the Engineer, the Contractor shall supply at his own expense three copies in English and one in the original language of any national standards which are applicable to the Contract.  

3.2
Design and standardization

The goods shall be designed to facilitate inspection, cleaning and repairs, and for operation in which continuity of service is the first consideration. All apparatus shall be designed to ensure satisfactory operation under the atmospheric conditions prevailing at the Sites and under such sudden variations of load and voltage as may be met with under working conditions on the system, and short circuits, including those due to faulty synchronising within the rating of the apparatus.

The design shall incorporate every reasonable precaution and provision for the safety of all those concerned in the operation and maintenance of the Goods and of associated works supplied under other Contracts.

All material used shall be of the best quality and of the class most suitable for working under the conditions specified and shall withstand the variations of temperature and atmospheric conditions arising under working conditions without distortion or deterioration or the setting up undue stresses in any part, and also without affecting the strength and suitability of the various parts for the work which they have to perform. No welding, filling or plugging of defective parts will be permitted without the sanction in writing of the Engineer.

Corresponding parts liable to renewal shall be interchangeable. When required by the Engineer, the Supplier shall demonstrate this quality.

All apparatus shall operate without undue vibration and with the least practicable amount of noise. 

Cast iron shall not be used for chambers of oil-filled apparatus or for any part of the equipment which is in tension or subject to impact stresses except where it can be shown that service experience has been satisfactory with the grade of cast iron and the duty proposed.

Operating boxes, kiosks, cubicles and similar enclosed compartments forming part of auxiliary equipment shall be adequately ventilated to restrict condensation, and, where required by the Engineer, suitable low-temperature heaters shall be provided. All contactor or relay coils and other parts shall be suitably protected against corrosion.

All outdoor apparatus, including bushing insulators and fittings shall be so designed as to avoid pockets in which water can collect.

The underside of all tanks shall be ventilated in an approved manner to prevent corrosion.

Accessible means shall be provided for the easy lubrication of all bearings and where necessary, of any mechanism or moving part. Grease lubricators shall be fitted with hexagon nipples.

All mechanisms shall, when necessary, be constructed of stainless steel, brass or gunmetal to prevent sticking due to rust or corrosion.

              All taper pins used in any mechanism shall be of the split type.

The busbars, connections, isolators, fuses, contacts, cable boxes, trunking connections etc., which form part of the Contract Works shall not exceed the temperature rise values specified in the relevant IEC publication or equivalent national standard. 

All connections and contacts shall be of ample section and surface for carrying continuously the specified currents without undue heating, and shall be secured by bolts or set screws of ample size, fitted with locking devices of approved type and material.

All rubbing or wearing surfaces shall be machine surfaced. Joints employing a gasket material shall be so constructed that the packing is maintained under sufficient compression in all parts, so that an efficient joint can be made without the use of jointing compounds.  Gasket material shall be of the minimum thickness necessary and of approved composition.

All apparatus shall be designed to obviate the risk of accidental short circuit due to animals, birds, and vermin. Openings in ventilated enclosures shall be so constructed to prevent the entry of vermin and insects.

3.3
Galvanizing

Galvanizing shall be applied by the hot dipped process.  The preparation for galvanizing and the galvanizing process shall not adversely affect the mechanical properties of the material being coated.  The zinc coating shall be clean, of uniform thickness and free from defects.  

When zinc spray coating is used, surfaces shall be shot blasted before spraying.  

Drilling, punching, cutting, bending and removal of burrs shall be completed before galvanizing/zinc spray coating.  

The average thickness of the zinc coating shall be equivalent to not less than 0.6 kg/m2 of zinc for all surfaces, except steel wires.  

The thickness of the zinc coating for steel wires shall be in accordance with a national standard and shall be approved by the Engineer.  

Material on which galvanizing has been damaged shall be re-dipped unless, in the opinion of the Engineer, the damage is local and can be repaired by applying a coat of galvanizing repair paint.  Where such a repair is authorized, the damaged area shall be cleaned by wiping with clean rags saturated with mineral spirits or xylene followed by wire brushing.  After wire brushing, the area shall be re-cleaned with solvent to remove residue and shall be given a minimum of two coats of zinc rich paint in accordance with the manufacturer’s instructions.  

Samples selected by the Engineer of all galvanized material shall be subjected to the galvanizing tests set out in the appropriate material standard (eg BS 443/BS 729).  

Sheradizing or other similar processes shall not be used unless expressly approved by the Engineer.  

Surfaces in contact with oil shall not be galvanized or cadmium plated.  

3.4
Copper conductors

All copper conductors shall be composed of high conductivity electrolytic copper having a conductivity of not less than 99.9 per cent of the International Agreed Copper Standard (IACS).  

3.5
Aluminium and aluminium alloys

Aluminium shall be of high commercial quality. The composition, including the percentage and nature of any impurities, shall be stated in the schedules.  

All aluminium alloys shall be of approved compositions as stated in the schedules.  

Aluminium and aluminium alloy castings shall be sound and free from porosity.  

3.6
Labels and identification plates

All equipment shall be clearly and permanently labelled, to the approval of the Engineer, in English, unless otherwise specified.  Where labels are provided in diagrammatic form, any inscription shall be in English unless otherwise specified.  

A label shall be permanently fixed to each item of equipment in a clearly visible position stating:  

Property of The Jordanian Electric Power Co Ltd
Year of Manufacture

All control and relay panels, marshalling boxes, kiosks, distribution boxes and other cubicles shall be labelled to show the circuit with which it is associated.  These labels shall be fitted to the front and back of all equipment.  

Labels, number plates and their fixing screws, for outdoor use, shall be of stainless steel or other corrosion resistant material.  Where the use of vitreous enamelled labels is approved, the whole surface including the back and edges shall be properly covered and protective washers shall be provided front and back on the fixing screws.  

The materials of the labels and number plates, for indoor and outdoor use, shall be approved by the Engineer and shall be fixed so as to prevent buckling due to temperature and humidity variations.  

Danger notices shall have red lettering on a white background and shall be in English and Arabic.  

Unless otherwise approved by the Engineer, all other labels and number plates shall have black inscriptions on a white base colour.  

Labels for similar equipment shall be of uniform appearance and the dimensions and size of letter shall be to the approval of the Engineer.  
Each equipment shall be marked with its function, manufacturer's name or trade mark and the code type number together with the batch or serial number.
Each detachable unit shall be either marked so as to enable it to be identified with the parent equipment, or else marked with the manufacturer's name and type number or code number and where definable, its function.

Each Unit and sub-unit mounting position shall be marked to indicate the type of unit or sub-unit to be located in that position. Add markings may be required for apparently identical units or sub-units having different pre-set characteristics.

Component reference numbers shall be marked adjacent to the component. Where this is impossible, components shall be identifiable from the drawings provided by the Contractor.

The following shall be marked in all instances:-

(a)
Fuse. The rating and circuit identification of each fuse shall be marked adjacent to the fuse base.

(b)
Control and Indicating Devices. The function of each control and indication device shall be marked. The caption and its arrangement shall be subject to the approval of the Engineer.

(c)
Pre-set Controls. The circuits reference and if possible, the function, shall be marked adjacent to each pre-set control in a position where it will be clearly visible while the adjustment is being made.

(d)
Connectors. The diagram reference number shall be marked on, or adjacent to each connector.

(e)
Test Points shall be individually marked with the diagram reference number.

All junction boxes shall include a record pasted inside the lid showing the terminal allocation.

Each terminal of a screw type terminal block shall bear the identification marking either on the body of the block, or adjacent to it. All other terminal blocks shall be marked with their circuit designations and rows shall be marked to identify each connection to the approval of the Engineer.

All wiring shall be identifiable by an approved colour code, ferrules marked with the nomenclature adopted for these conductors, on the manufacturer's diagrams, or by circuit reference at the terminals.

3.7
Bolts and nuts

All bolts, studs, screw threads, pipe thread, bolt heads and nuts shall be of ISO metric standard type.  

Except for small wiring, current carrying terminal bolts or studs, for mechanical, shall not be less than 6 mm in diameter.

All nuts and pins shall be adequately locked.

Wherever possible bolts shall be fitted in such a manner that in the event of failure of locking resulting in the nuts working loose and falling off, the bolt will remain in position.

All bolts, nuts and washers placed in outdoor positions shall be treated to prevent corrosion of the threads and electrolytic action between dissimilar metals.

Where bolts are used on external horizontal surfaces where water can collect, methods of preventing the ingress of moisture to the threads shall be provided.

Each bolt or stud shall project at least one thread but not more than four threads through its nut, except when otherwise approved for terminal board studs or relay stems.  If bolts and nuts are placed so that they are inaccessible by means of ordinary spanners, special spanners shall be provided.

The length of the screwed portion of the bolts shall be such that no screw thread may form part of a shear plane between members.

Taper washers shall be provided where necessary.

3.8
Cleaning and painting

Before painting or filling with oil, gas or compound, all ungalvanized parts shall be thoroughly cleaned, free from rust, scale, burrs, grease and moisture and all external rough surfaces on casting shall be filled.  

The following minimum painting requirements shall apply to all ferrous parts unless the supplier can show, to the satisfaction of the Engineer, that any alternative he proposes is in all respects equal or superior to the specified requirements:  

3.8.1
External surfaces at works

	Apparatus
	Painting

	All ungalvanized surfaces, other than nuts, bolts and washers, which may be removed for maintenance purposes, for use outdoors
	i.
One priming coat of corrosion inhibiting paint applied immediately after cleaning  

ii.
Two coats of non-glossy, oil- and weather-resisting paint applied after inspection and testing and before dispatch
iii.
One finishing coat of glossy oil and water resisting non-fading paint before dispatch. 

	Exposed, ungalvanized nuts, bolts and washers which may be removed for maintenance purposes, for use outdoors
	One coat of oil - and weather-resisting, non-fading paint applied.  

	Panels, cubicles, kiosks and apparatus boxes, for use indoors
	Three coats of paint, the colour and finish of the final coat to be to the approval of the Engineer.  

Grey colour is preferable.  


3.8.2
Internal surfaces

	Apparatus
	Painting

	Oil filled chambers and tanks
	One coat of oil resisting varnish or paint

	Kiosks and apparatus boxes for use outdoors
	Three coats of paint, the final coat being an anti-condensation finish coloured white or light grey  

	Cubicles, kiosks and apparatus boxes for use indoors
	Three coats of paint, the final coat being a white or light colour.  


Successive coats of paint shall be easily distinguishable by shade of colour and shall be applied to a clean, dry and properly prepared surface.  Each coat shall be compatible with the previous coat.  

All paintwork which has been damaged during transport or erection shall be made good to the approval of the Engineer.  

The colour and shade of all painted external surfaces shall be to the approval of the Engineer.  

3.9
Insulating oil and gas

Unless otherwise specified, sufficient oil or gas shall be supplied to fill all equipment provided under this Contract.  The oil or gas shall be of appropriate type and suitable in all respects for use in the equipment when it is operated under the conditions laid down in this Specification.  The insulating medium used shall comply with the relevant IEC Specification.  

3.10
Prevention of acidity

The design, and all materials and process used in construction of the equipment, shall be such as to reduce to a minimum the risk of development of acidity in the oil or gas.  

3.11
Fire precautions

All apparatus, connections and cabling shall be designed and arranged to minimize the risk of fire and any damage which might be caused in the event of fire.  

3.12
Corona and radio interference

All equipment shall be designed so as to minimize corona or other electrical discharge and radio interference.  

3.13
Locking devices and padlocks

All padlocks, locks and keys required to secure switchgear and other equipment shall be supplied on this Contract.  

Access doors to equipment including circuit breakers, isolating devices, screened enclosures, cubicles and marshalling kiosks and all equipment operating handles, local control and selector switches, valves, switchgear shutters and maintenance positions shall be lockable.  

All padlocks and other locks shall be provided with two identical keys and both the key and the lock shall be impressed with the manufacturer’s serial number.  Except where a master key is specially requested or it has been otherwise agreed, it shall be impossible to open any padlock or lock with the key of any other padlock or lock provided on this Contract.  

When requested, wall mounting lockable cabinets with glazed doors, suitable for accommodation of padlocks and keys whilst not in use, shall be provided.  They shall be mounted in approved positions and shall be labelled in a similar manner to the keys.  The engraving on all labels shall be in accordance with a scheme to be agreed with the Engineer.  

3.14
Tools

The Supplier shall provide any special tools that may be required for making adjustments to equipment during normal operation and maintenance.  These tools are to be of alloy steel and shall be contained in steel boxes, complete with locks and keys.  

All tools shall be stamped in an approved manner for identification purposes.  

3.15
Erection marks

All plant that requires assembly at Site shall have distinguishing marks on it to facilitate erection and to identify the material in relation to drawings, material lists or shipping documents.  All marks shall be legible and easily visible.  Where relevant, erection marks shall be stamped before galvanizing and shall be clearly visible after galvanizing.  

3.16
Operating and maintenance instructions

Operating and maintenance instructions form part of this Contract and shall be provided in accordance with the Conditions of Contract.  

3.17
Spare parts

Particulars of spare parts, which may or may not form part of the Contract at the Engineer’s discretion, shall be given in Schedule J.  

3.18
Manufacturing experience and qualifications

To be considered as a possible Supplier of XLPE insulated cable the Tenderer shall submit with his Tender in addition to the other official information specified in Volume 1 of the Tender Document information to prove that the proposed cable manufacturer can comply with the following requirements:

a) Ten years continuous experience in the manufacture of the type and size specified herein, signed, stamped and witnessed.

b) The manufacturer's works include a testing facility capable of carrying out all specified tests including type tests.

c) The procurement of materials and cable manufacture are governed by acceptable quality assurance procedures in accordance with a Quality Assurance Manual to be submitted with the Tender.

d) The XLPE extrusions shall be chemically cross-linked and the cable shall be vulcanised by a dry curing process. 

e) Actual type test certificates, signed, stamped and witnessed, to show that the type and size of cable specified herein meets the partial discharge requirements in Section 5 hereafter.

3.19
Quality Assurance system

The supplier must hold ISO 9002 (alternatively ISO 9001) certification of their quality assurance procedures.  Evidence of such certification must be submitted with the Tender.  

Where an equivalent certification to ISO 9002 (alternative ISO 9001) is offered, details of the system, the certification body and the frequency and type of audits, both internal and external, shall be submitted with the Tender.  The equivalent certification shall be subject to review, evaluation and approval by JEPCO or its appointed representative(s).  

4.    direct buried OPTICAL FIBER CABLE 
4.1      General Requirements

The requested optical fibre cable shall be of telecommunication grade direct buried cable furnished with 96 single mode glass fibers.

the fiber optic cable shall be round; constructed according to the loose tube concept and designed to withstand crush resistance up to 4400N/10cm and shall be suitable for direct buried installation. 

4.2     Optical Requirements

The optical fibres shall be single mode designed to provide optimum performance in both the 1310 nm and 1550 nm wavelength operating ranges. the optical fibers/cable shall conform to itu-t recommendation G.652.D; IEC 60793-1; IEC 60793-2; IEC 60794-1; IEC 60794-4 and the following optical requirements:
	maximum attenuation
	at 1310 nm 
	≤ 0.40 dB / km

	
	at 1550 nm
	≤ 0.25 dB / km

	mode field diameter
	at 1310 nm 
	 9.20 ± 0.4 µm

	
	at 1550 nm
	10.40 ± 0.5 µm

	The maximum attenuation in the wavelength region from 1285 nm to 1330 nm shall be no more than (0.1 dB / km) greater that the attenuation at 1310 nm.

	The maximum attenuation in the wavelength region from 1525 nm to 1575 nm shall be no more than (0.05 dB / km) greater that the attenuation at 1550 nm.

	The magnitude of the maximum attenuation change of each individual fiber shall not be greater than (0.15 dB / km) at 1550 nm

	The average change in attenuation at extreme operational temperatures (-40/C to +70/C) shall not exceed 0.05 dB / km at 1550 nm.

	fiber attenuation shall be uniform with no discontinuities greater then 0.1 dB

	zero dispersion wavelength
	1310 ± 10 nm

	zero dispersion slope
	< 0.089 ps/(nm2.km)

	polarization mode dispersion
	< 0.1 ps/(km

	chromatic dispersion
	for 1285 nm through 1330 nm  
	< 3.2 ps/( nm.km)

	
	at 1550 nm
	< 18 ps/( nm.km)

	cutoff wavelength (lcc)
	≤ 1260 nm


4.3    Mechanical Characteristics:

All optical fibers shall be single mode glass fibers. All fibers within a given cable shall be from the same manufacturer and shall contain no factory splices. Each fiber shall conform to the following minimum requirements: 

	typical core diameter
	8.3 µm

	cladding diameter
	125 ± 0.7 µm

	core-to-cladding offset
	≤ 0.6 µm

	cladding non-circularity
	≤ 1.0%

	fiber curl (radius)
	greater than or equal to 4 m


4.4     Colour Coating

Each optical fibre shall be colour-coded for identification purposes. The colour coding shall be applied by the manufacturer and shall not adversely affect the optical, mechanical, or transmission characteristics of the fibre.

The colour coating shall ensure that:

· Fibres do not stick together

· Fibres do not adhere to the inner surfaces of buffer tubes

· Colouring remains stable throughout the service life of the cable

The standard 12-fibre colour sequence shall be as follows:
	1
	2
	3
	4
	5
	6

	black
	brown
	red
	orange
	yellow
	green

	7
	8
	9
	10
	11
	12

	blue
	VIOLET
	gray
	white
	pink
	turquoise


The nominal diameter of the coloured fibre shall be 250 µm.
4.5     Primary Coating

Each optical fibre shall be provided with a dual-layer UV-cured acrylate primary coating, applied at the time of fibre drawing.

The primary coating shall:

· Be mechanically strippable without causing damage to the fibre

· Maintain fibre integrity during installation and splicing

· Support long-term environmental and mechanical performance

The nominal primary coating diameter shall be 245 ± 10 µm.

The force required to mechanically remove at least 30 mm of unaged primary coating shall not exceed 10 N.

The fibre colour identification shall conform to the standard 12-colour sequence defined in Section 4.4.

4.6     Central Strength Member

The cable shall incorporate a central strength member to provide mechanical support during installation and throughout the service life of the cable.

The central strength member shall:

· Be dielectric and non-conductive.

· Be manufactured from glass reinforced plastic (GRP), aramid (Kevlar), or epoxy-glass composite.

· Be non-wicking and corrosion resistant.

· Have a coefficient of thermal expansion compatible with optical fibres.

The central strength member shall be capable of withstanding the specified cable tensile loads without inducing fibre strain.

4.7     Buffering

All optical fibres shall be housed in non-conductive loose buffer tubes. Each buffer tube shall contain twelve (12) optical fibres. The fibres shall be free to move within the buffer tubes and shall not adhere to the inner surfaces of the tubes under any operating or environmental condition.

Buffer tubes shall:

· Be manufactured from polybutylene terephthalate (PBT) or approved equivalent.

· Be of dual-layer construction.

· Be resistant to deformation, cracking, and thermal shrinkage.

· Maintain dimensional stability over the full operating temperature range.

Each buffer tube containing fibers shall be color coded in a similar scheme as the fiber color. buffer tube colors shall be as follows:

	1
	2
	3
	4
	5
	6

	blue
	orange
	green
	brown
	grey
	white

	7
	8
	9
	10
	11
	12

	red
	black
	
	
	
	


Buffer tube colours shall be stable during the cycling temperature and not be subject to fading or smearing onto each other or into the gel filling material. colors shall not cause fibers to stick together.

Each buffer tube shall be filled with a non-hygroscopic water-blocking gel to prevent moisture ingress.

The filling gel shall:

· Be readily removable using conventional solvents

· Contain anti-oxidant additives

· Be non-toxic and dermatologically safe to exposed skin

· Be chemically and mechanically compatible with all cable components

· Be non-nutritive to fungus growth

· Be electrically non-conductive

The gel and colour materials should not cause fibres to stick together.
4.8     Filler Rods

Filler rods shall be used to fill all unused buffer tubes, or shall be used instead of unused buffer tubes. The filler rod shall be a solid polyethylene material and shall be natural in color. The filler rods shall maintain the concentricity of the cable cross section where required. 
4.9     Stranding

The buffers shall be stranded around the central strength member using a reverse oscillating lay (ROL) with a distance between ROL points equal to or less than 12 inches.  Binders shall be applied with sufficient tension to secure the buffer tubes to the central strength member without crushing the buffer tubes. The binders shall be non-hygroscopic. Non-wicking; dielectric and low shrinkage.
The cable design shall incorporate controlled fibre excess length (EFL) to ensure that optical fibres are not subjected to tensile strain during installation or under operating conditions.

The EFL shall be uniformly distributed along the cable length and maintained within manufacturer-controlled tolerances.
4.10   Core and Cable Flooding   
All cavities within the cable shall be filled with a flooding compound to prevent water penetration. The flooding compounds shall not affect the optical characteristics of the cable. The flooding compound shall contain anti-oxidant additives, and shall be readily removable with conventional solvents. The flooding compound shall be non-toxic and dermatologically safe to exposed skin. It shall be chemically and mechanically compatible with all cable components, non-nutritive to fungus, non-hygroscopic and electrically non-conductive.

Dry water blocking tapes and yarns, wrapped around the core shall be used to provide protection against water ingress. 
Double Rip Cord shall be provided for easy tape removal. 

4.11    Inner Jacket

The cable shall have an inner jacket of medium density polyethylene (or approved equal) with a minimum nominal jacket thickness of 1.0 mm. 
The inner jacket shall be applied directly over the aramid yarns (Tape) and flooding compound. 
4.12    Corrugated Steel Tape Armour
The cable shall be armoured with one layer of corrugated steel tape to provide protection against mechanical damage, crushing forces, and rodent attack.

The steel tape armour shall:

· Be manufactured from electrolytically chromium-coated steel (ECCS) or galvanized steel

· Be corrosion resistant

· Be longitudinally applied with overlap

· Be fully compatible with the inner and outer jackets

4.13   Outer Jacket

A high-density polyethylene (or approved equal) outer jacket shall be applied over the entire cable assembly. the outer jacket shall be UV resistant having a minimum nominal jacket thickness greater or equal to 1.50 mm. The polyethylene shall contain carbon black and shall not promote the growth of fungus. The outer jacket shall contain no metallic elements and shall be of a consistent thickness. the jacket shall be free of holes, splits and blisters.
Double Rip Cord shall be provided for easy jacket removal. 

4.14   Identification Marks and Labels

The outer jacket of the optical fibre cable shall be permanently and clearly marked in a colour-contrasted manner at intervals of 1 metre along the cable length. Markings shall be applied by indentation (embossing), hot-foil stamping, or laser etching to ensure permanence, abrasion resistance, and legibility throughout installation, burial, and the entire service life of the cable.

The markings shall include, as a minimum, the following information in English language characters:
Fiber Optic Cable – NM - XXX - MMYY – Tender number-  Property of JEPCO

Where:

· NM is the name of the manufacturer

· XXX is the total number of optical fibres in the cable

· MMYY is the month and year of cable manufacture

In addition to the above, the cable shall include sequential meter markings, as approved by the Engineer, to indicate the length along the cable. The actual length of the cable shall be within -0%, +1% of the length markings.

All markings shall comply with durability and abrasion resistance requirements equivalent to IEC 60794-1-2 Method E2B, ensuring that the markings remain legible and intact under mechanical stress, environmental exposure, and normal handling during installation.
4.15   Tensile performance

Bidders shall confirm in their technical proposals whither the cable comply (OR comply and BETTER) with the following’s specifications:

	# 
	Specification 
	Measuring Unit 

	1 
	Rated installation Tensile Strength ( RTS) 
	min 2500 N 

	2 
	Rated operation Tensile Strength 
	min 1500 N 


4.16    Crush Resistance 

The cable shall withstand a compressive long term load of 2200 N for duration of 10 minutes and a short term load of 4400N for duration of 1 minute. The load shall be applied uniformly over the length of the compression plate. The crush resistance for the optic fiber cables shall be 4400 N/10 cm.

The cable shall be tested in accordance with IEC 60794-1-E3. No fibers shall exhibit a measurable change in attenuation after load removal.

4.17   Bend Radius

The cable shall be capable of withstanding a minimum bending radius of 10 times its outer diameter during operation and 20 times its outer diameter during installation without changing the characteristics of the optical fibers.
4.18   Environmental Requirements
The cable shall meet all of its specified requirements during and after being subjected to any combination of the following requirements: 

· Temperature: a minimum of -40°C and a maximum of +70°C. The test shall be performed in accordance with IEC 60794-1-F1. The cable shall meet the temperature cycling test without exhibiting an average increase in fiber attenuation greater than 0.1 dB/Km for single mode fiber. This value includes the repeatability of the measurement system, which shall not be greater than +/- 0.05 dB.
· Relative humidity: from 0% to 95%, non-condensing
4.19   Water Penetration 

A 1 m sample of the cable shall be subjected to a water penetration test according to IEC 60794-1-F5. After duration of 24 hours no water shall be detected at the open end of the cable core.  
4.20   Delivery:

The cable shall be wound onto a strong non-returnable drum with enclosed flanges and barrel arranged to take a round spindle of a section adequate to support the loaded cable drum during installation and handling. The drum shall be lagged with strong, closely-fitting battens which shall be securely fixed to prevent damage to the cable. Wooden drums shall be constructed of seasoned timber to prevent shrinkage of drums during shipment and subsequent storage on site. 

The end of the cable left projecting from the drum shall at all times be securely protected against damage. Both ends of the cable shall be sealed with plastic protection caps to prevent the ingress of moisture during shipping, handling, and storage.

The cable shall be delivered on reels without splices. each reel shall be marked with durable weatherproof tag or label which cannot be obliterated contain the following information:

· manufacturer's name
· cable reel identification number
· Jepco’s contract identification number
· cable type
· length of cable contained on the reel in meters
· date of manufacture
· gross and net weights
· cable characteristics (size, attenuation for each fiber)
4.21   Quality

All cables shall be guaranteed by the manufacturer against any defects. The cable manufacturer shall be an ISO 9001 registered company. The optical properties of all fibers shall be measured prior to cable manufacturing and remain traceable throughout the manufacturing process and the lifetime of the cable. After cabling, 100% of all fibers in each length of cable shall be measured with bi-directional OTDR at all operating wavelengths, and the attenuation for each fiber shall be recorded. Cable dimensional measurements shall also made at final inspection and recorded.
4.22    Packaging and Shipping

Cable shall be supplied in lengths specified at the time of purchase. The cable on each reel shall be completely covered with a thermal / mechanical composite board wrap, fastened to the cable by packaging straps. 
4.23   Cable Plant Design Submission

The bidder shall submit to the Engineer for approval the following: 

· Catalog cuts and shop drawings for all cable, connectors, splice equipment, splice enclosures splice trays and cable installation and test equipment of adequate detail to verify compliance with the specifications.

· Manufacturer's recommended cable installation techniques such that the optical and mechanical characteristics of the cables are not degraded at the time of installation. The proposed recommendation shall include the following:

· Cable manufacturer's approved pulling lubricants for use on the cable and method of application. No other lubricants will be permitted.

· Installation set-up including size and types of rollers, feeder guides, tension gauge make and model number, attachment of pulling jig to jacket and direction of pull.

· Maximum pulling tensions, which shall specify both pulling from the cable's conductors and for pulling from the outer jacket. Minimum bending radii, which shall specify a radius both the installation and for long term installation.

· Method to pull multiple cables

· Proposed splice locations

· Splice material manufacturer's recommended procedures for installation of the splices

· Expected attenuation between end points of all fibers. Including in the attenuation calculation shall be losses resulting from splices and connectors. No fiber optic cable shall be installed until the items listed above have been submitted and approved by the Engineer.

5. COMPOSITE OPTICAL FIBER AND MULTIPAIR THERMOPLASTIC INSULATED CABLES 
5.1
General

These cables are required for light current control functions or for installation alongside power cables over long routes to provide feeder pilot protection, speech and data transmission circuits. The cable shall be of multi pair with fiber optic core section with polyethylene insulation. A means of identifying the manufacturer shall be incorporated throughout the length of each cable, multi pair conductors in composite cables shall be laid around a central fiber section.

5.2       Multi pair Conductors

The multi pair conductors shall be copper and they shall comply with B.S.6360 or equivalent. Where tinned conductors are specified their solder-ability performance shall conform to the test requirements of B.S.2011 or equivalent. The size of conductors shall be 1/0.9 mm and the number of pairs shall be as stated in Schedules 'A' and 'D'.

5.3
Optical Fiber

The optical fibers shall be single mode fiber designed to provide optimum performance in both the 1310 nm and 1550 nm wavelength operating ranges. The number of fibers shall be as stated in Schedules ‘A’ and ‘D’. the optical fibers shall conform to ITU-T G.652.D, IEC 60793-1, IEC 60794-4 and the following optical requirements:

	maximum attenuation
	at 1310 nm 
	≤ 0.35 dB / km

	
	at 1550 nm
	≤ 0.25 dB / km

	mode field diameter
	at 1310 nm 
	 9.00 ± 0.5 µm

	
	at 1550 nm
	10.20 ± 1.00 µm

	The maximum attenuation in the wavelength region from 1285 nm to 1330 nm shall be no more than (0.1 dB / km) greater that the attenuation at 1310 nm.

	The maximum attenuation in the wavelength region from 1525 nm to 1575 nm shall be no more than (0.05 dB / km) greater that the attenuation at 1550 nm.

	The magnitude of the maximum attenuation change of each individual fiber shall not be greater than (0.15 dB / km) at 1550 nm

	The average change in attenuation at extreme operational temperatures (-40/C to +70/C) shall not exceed 0.05 dB / km at 1550 nm.

	fiber attenuation shall be uniform with no discontinuities greater then 0.1 dB

	zero dispersion wavelength
	1310 ± 10 nm

	zero dispersion slope
	< 0.092 ps/(nm2.km)

	polarization mode dispersion
	< 0.1 ps/(km

	chromatic dispersion
	for 1285 nm through 1330 nm  
	< 3.3 ps/( nm.km)

	
	at 1550 nm
	< 18 ps/( nm.km)

	cutoff wavelength (lcc)
	≤ 1260 nm


All optical fibers shall be single mode glass fibers. All fibers within a given cable shall be from the same manufacturer, and shall contain no factory splices. Each fiber shall conform to the following minimum requirements: 

	typical core diameter
	8.3 µm

	cladding diameter
	125.0 ± 1.0 µm

	core-to-cladding offset
	≤ 0.6 µm

	cladding non-circularity
	≤ 1.0%

	fiber curl (radius)
	greater than or equal to 4 m


5.4
Fiber Colour Coating

Each optical fibre shall be colour-coded for identification purposes. The colour coding shall be applied by the manufacturer and shall not adversely affect the optical, mechanical, or transmission characteristics of the fibre.

The colour coating shall ensure that:

· Fibres do not stick together

· Fibres do not adhere to the inner surfaces of buffer tubes

· Colouring remains stable throughout the service life of the cable

The standard 12-fibre colour sequence shall be as follows:

	1
	2
	3
	4
	5
	6

	black
	brown
	red
	orange
	yellow
	green

	7
	8
	9
	10
	11
	12

	blue
	VIOLET
	gray
	white
	pink
	turquoise


The nominal diameter of the coloured fibre shall be 250 µm.

5.5
Fiber Primary Coating

Each optical fibre shall be provided with a dual-layer UV-cured acrylate primary coating, applied at the time of fibre drawing.

The primary coating shall:

· Be mechanically strippable without causing damage to the fibre

· Maintain fibre integrity during installation and splicing

· Support long-term environmental and mechanical performance

The nominal primary coating diameter shall be 245 ± 10 µm.

The force required to mechanically remove at least 30 mm of unaged primary coating shall not exceed 10 N.

The fibre colour identification shall conform to the standard 12-colour sequence defined in Section 5.4.

5.6
Fiber Buffering

All optical fibres shall be housed in non-conductive loose buffer tubes. Each buffer tube shall contain twelve (12) optical fibres. The fibres shall be free to move within the buffer tubes and shall not adhere to the inner surfaces of the tubes under any operating or environmental condition.

Buffer tubes shall:

· Be manufactured from polybutylene terephthalate (PBT) or approved equivalent.

· Be of dual-layer construction.

· Be resistant to deformation, cracking, and thermal shrinkage.

· Maintain dimensional stability over the full operating temperature range.

Each buffer tube containing fibers shall be color coded in a similar scheme as the fiber color. Buffer tube colors shall be as follows:

	1
	2
	3
	4
	5
	6

	blue
	orange
	green
	brown
	grey
	white


Buffer tube colours shall be stable during the cycling temperature and not be subject to fading or smearing onto each other or into the gel filling material. colors shall not cause fibers to stick together.

Each buffer tube shall be filled with a non-hygroscopic water-blocking gel to prevent moisture ingress.

The filling gel shall:

· Be readily removable using conventional solvents

· Contain anti-oxidant additives

· Be non-toxic and dermatologically safe to exposed skin

· Be chemically and mechanically compatible with all cable components

· Be non-nutritive to fungus growth

· Be electrically non-conductive

The gel and colour materials should not cause fibres to stick together.

5.7
Filler Rods

Filler rods shall be used to fill all unused buffer tubes, or shall be used instead of unused buffer tubes. The filler rod shall be a solid polyethylene material and shall be natural in color. The filler rods shall maintain the concentricity of the cable cross section where required. 

5.8
Stranding

The cable shall incorporate a central strength member to provide mechanical support during installation and throughout the service life of the cable.

The central strength member shall:

· Be dielectric and non-conductive.

· Be manufactured from glass reinforced plastic (GRP), aramid (Kevlar), or epoxy-glass composite.

· Be non-wicking and corrosion resistant.

· Have a coefficient of thermal expansion compatible with optical fibres.

The central strength member shall be capable of withstanding the specified cable tensile loads without inducing fibre strain.
The buffers shall be stranded around the central strength member using a reverse oscillating lay (ROL) with a distance between ROL points equal to or less than 12 inches.  Binders shall be applied with sufficient tension to secure the buffer tubes to the central strength member without crushing the buffer tubes. The binders shall be non-hygroscopic. Non-wicking, dielectric and low shrinkage.
The cable design shall incorporate controlled fibre excess length (EFL) to ensure that optical fibres are not subjected to tensile strain during installation or under operating conditions.

The EFL shall be uniformly distributed along the cable length and maintained within manufacturer-controlled tolerances.
5.9
Core and Cable Flooding

All cavities within the cable shall be filled with a flooding compound to prevent water penetration. The flooding compounds shall not affect the optical characteristics of the cable. The flooding compound shall contain anti-oxidant additives, and shall be readily removable with conventional solvents. The flooding compound shall be non-toxic and dermatologically safe to exposed skin. It shall be chemically and mechanically compatible with all cable components, non-nutritive to fungus, non-hygroscopic and electrically non-conductive.

Dry water blocking tapes and yarns, wrapped around the core should be used to provide protection against water ingress. 
Double Rip Cord shall be provided for easy tape removal. 

5.10
Thermoplastic Insulation

The PVC insulation shall be type 2 compound as defined in B.S.6746 or equivalent. The polyethylene insulation shall be type 03 compound in accordance with B.S.. The thickness of insulation shall be as stated in Schedule 'D' and shall be verified in the manner prescribed in Clause 18 of B.S. 6346, or equivalent.

5.11
Core Identification

The cores shall be identified by colours with distinctive schemes to discriminate between PVC and polyethylene insulation. The colour schemes shall be approved by the Engineer when not specified in detail and shall be the generally accepted schemes and rotation for the appropriate design of cable.
5.12
Twinning and Laying-Up

The insulated cores shall be twisted together to form a pair. In the case of PVC insulated conductors the required number of pairs shall be laid up to form a compact symmetrical cable with the two pair construction laid up in quad formation.

Regarding the pairs of polyethylene insulated conductors the length of lay shall differ between adjacent pairs and the lay shall be so selected as to minimise crosstalk. The arrangement of pairs shall be in accordance with the conventional construction for this type of cable. In the case of seven pair cables six pairs shall be laid around a centre pair and in each succeeding layer the number of pairs shall be increased by six pairs over the number in the preceding layer to provide a uniform structure. No fillers shall be used in these cables.

Binding tapes constructed from suitable materials shall be applied with open spiral or overlap as required between layers, where necessary, and over the laid up structure to provide a compact uniform formation. A rip cord to facilitate removal of the inner sheath of PVC insulated cables may be included during the application of the overall binding tape.

5.13
Inner Sheath

The extruded inner bedding sheath shall be black and for PVC insulated cables shall consist of PVC compound type 1 or 6 in accordance with B.S. 6746 or equivalent. The black polyethylene compound for the inner sheaths of polyethylene insulated cables shall be type 03C in accordance with B.S.6234 or equivalent. The thickness of inner sheath shall be verified in the manner prescribed in Clause 19 of B.S.6346 or equivalent.

5.14
Wire Armour

The cables shall be armoured with one layer of galvanised steel wires conforming to the requirements of B.S.1442 or equivalent. The number and diameter of the wires shall be as stated in Schedule 'D'. Where pilot cables are likely to be subjected to induced voltages in excess of 15 kV the cables shall be armoured with aluminium wire in accordance with the requirements of B.S.2627 or equivalent, condition H.68, to limit the induced voltage. The armour shall be provided with one layer of blocking/waterproof tape to be installed under the wires.
5.15
Over sheaths
While bright wire armoured cables may be specified for installation indoors in air, free from corrosive elements, the cables for all other situations shall be provided with an extruded over sheath of black PVC compound conforming to Type 1 in B.S.6746 or. A coating of graphite powder as a conducting material shall be applied over the extruded covering to act as an electrode for the works and site voltage tests to verify the integrity of the oversheath.

The oversheath shall be embossed in conformity with the requirements of Clause 14.2 of B.S.6346 or equivalent with the following legends:-

PVC Multipair Cables

- 'ELECTRIC CABLE - 100 V'

Polyethylene Multipair Cables
- 'ELECTRIC CABLE - TELE'

5.16
Sealing and Drumming

The sealing and drumming of these cables shall be in accordance with the requirements for Power Cables and Accessories. In addition the rotation or colour sequence of the cores at the running end which shall be marked 'Red' shall be agreed with the Engineer and shall be the same for all drum lengths unless otherwise stated. The inner end of these cables shall be marked 'Green'.

5.17
Testing

The tests stipulated in this Specification shall be carried out on all cables to verify that they conform to the specified requirements

The extruded oversheath of all cables included in this Specification shall also have the following information engraved on it:

· JEPCO. NAME 

· CONTRACT NO.

· CABLE SIZE + VOLTAGE.

· DATE OF MANUFACTURING.

· Manufacturer Name.

· The length in meter for each meter all along each cable.

6.
MULTIPAIR THERMOPLASTIC INSULATED CABLES
6.1
General

These cables are required for light current control functions or for installation alongside power cables over long routes to provide feeder pilot protection, speech and data transmission circuits. A means of identifying the manufacturer shall be incorporated throughout the length of each cable.

6.2
Conductors

The conductors shall be plain wire copper and they shall comply with B.S.6360 or equivalent. Where tinned conductors are specified their solder-ability performance shall conform to the test requirements of B.S.2011 or equivalent. The size of conductors shall be 1/0.9 mm and the number of pairs shall be as stated in Schedules 'A' and 'D'.

6.3
Thermoplastic Insulation

The PVC insulation shall be type 2 compounds as defined in B.S.6746 or equivalent. The polyethylene insulation shall be type 03 compound in accordance with B.S.6234/69. The thickness of insulation shall be as stated in Schedule 'D' and shall be verified in the manner prescribed in Clause 18 of B.S. 6346/69, or equivalent.
6.4
Core Identification

The cores shall be identified by colours with distinctive schemes to discriminate between PVC and polyethylene insulation. The colour schemes shall be approved by the Engineer when not specified in detail and shall be the generally accepted schemes and rotation for the appropriate design of cable.

6.5
Twinning and Laying-Up

The insulated cores shall be twisted together to form a pair. In the case of PVC insulated conductors the required number of pairs shall be laid up to form a compact symmetrical cable with the two pair construction laid up in quad formation.

Regarding the pairs of polyethylene insulated conductors the length of lay shall differ between adjacent pairs and the lay shall be so selected as to minimise crosstalk. The arrangement of pairs shall be in accordance with the conventional construction for this type of cable. In the case of seven pair cables six pairs shall be laid around a centre pair and in each succeeding layer the number of pairs shall be increased by six pairs over the number in the preceding layer to provide a uniform structure. No fillers shall be used in these cables.

Binding tapes constructed from suitable materials shall be applied with open spiral or overlap as required between layers, where necessary, and over the laid up structure to provide a compact uniform formation. A rip cord to facilitate removal of the inner sheath of PVC insulated cables may be included during the application of the overall binding tape.

6.6
Inner Sheath

The extruded inner bedding sheath shall be black and for PVC insulated cables shall consist of PVC compound type 1 or 6 in accordance with B.S. 6746 or equivalent. The black polyethylene compound for the inner sheaths of polyethylene insulated cables shall be type 03C in accordance with B.S.6234. The thickness of inner sheath shall be verified in the manner prescribed in Clause 19 of B.S.6346 or equivalent.

6.7
Wire Armour

The cables shall be armoured with one layer of galvanised steel wires conforming to the requirements of B.S.1442 or equivalent. The number and diameter of the wires shall be as stated in Schedule 'D'. Where pilot cables are likely to be subjected to induced voltages in excess of 15 kV the cables shall be armoured with aluminium wire in accordance with the requirements of B.S.2627 or equivalent, condition H.68, to limit the induced voltage. The armour shall be provided with one layer of blocking/waterproof tape to be installed under the wires.

6.8
Oversheaths

While bright wire armoured cables may be specified for installation indoors in air, free from corrosive elements, the cables for all other situations shall be provided with an extruded oversheath of black PVC compound conforming to Type 1 in B.S.6746. A coating of graphite powder as a conducting material shall be applied over the extruded covering to act as an electrode for the works and site voltage tests to verify the integrity of the oversheath.

The oversheath shall be embossed in conformity with the requirements of Clause 14.2 of B.S.6346 or equivalent with the following legends:-

PVC Multipair Cables

- 'ELECTRIC CABLE - 100 V'

Polyethylene Multipair Cables
- 'ELECTRIC CABLE - TELE'

6.9
Sealing and Drumming

The sealing and drumming of these cables shall be in accordance with the requirements for Power Cables and Accessories. In addition the rotation or colour sequence of the cores at the running end which shall be marked 'Red' shall be agreed with the Engineer and shall be the same for all drum lengths unless otherwise stated. The inner end of these cables shall be marked 'Green'.

6.10
Testing

The tests stipulated in this Specification shall be carried out on all cables to verify that they conform to the specified requirements.

The extruded oversheath of all cables included in this Specification shall also have the following information engraved on it:

· JEPCO. NAME 

· CONTRACT NO.

· CABLE SIZE + VOLTAGE.

· DATE OF MANUFACTURING.

· Manufacturer Name.

· The length in meter for each meter all along each cable.

7.
WORKS TESTS FOR CABLES 

7.1
General Requirements

All cables, accessories and equipment shall be subjected to and withstand satisfactorily   the test requirements detailed in this specification. All materials shall withstand such routine tests as are customary in the manufacture of cables and accessories included in the Contract.

Not less than fourteen days' notice in writing shall be given to the Engineers in order that they may arrange to be present if they so desire. The Supplier shall arrange to conduct as many tests together as are possible in the opinion of the Engineer and shall submit six copies of the records of such to the Engineer within seven days of completion.

All instruments used in the testing shall be approved by the Engineer. If any doubt arises concerning the accuracy of any instrument the Supplier shall, if required by the Engineer, have the instrument calibrated at his own expense by the appropriate Standards Laboratory or such other body as may be approved.

Test voltages shall be measured by means of either an electro-static voltmeter or crest voltmeter connected to the higher voltage side of the transformer supplying the test voltage or by a suitable instrument connected to the lower voltage side, calibrated by means of a sphere spark gap in accordance with B.S. 358 or equivalent. In all electrical tests, if the r.m.s. voltage is not measured directly it shall be calculated in an approved manner. The frequency of the testing supply shall be in the range 40 Hz to 62 Hz.
7.2
Galvanising
Samples of all galvanised material selected by the Engineer shall be subjected to the galvanising test requirements set out under B.S. 443, B.S.729 or equivalent, whichever is applicable to the type of material under test.
7.3
XLPE Insulated Power Cables

7.3.1
Type Tests (Electrical and Non-electrical)

The Supplier shall carry out the type tests detailed in the current issue of  IEC 60502 /  BS 6622/ VDE 0273/  ICEA/NEMA:S-66-524/WC 7-1982.

These type tests requirements may be waived on production of documentary proof that samples of similar cable manufactured in the same works with the equivalent or larger conductor section have passed identical or more onerous tests which have been witnessed by an approved electricity authority or their duly appointed representatives. Failure by the Contractor to provide such documentary proof in advance of cable manufacture commencing will render the Contractor liable to carry out the full type test programme in entirety.

However, the partial discharge test for items 1, 2 be conducted at 2 Uo = 2x19 = 38 kV AC with a maximum acceptable discharge not exceeding 2 pC.

The test procedure shall be performed by qualified and well-recognized testing laboratories such as CBLT accredited laboratories.

7.3.2
Routine Tests

Routine tests shall be carried out on completed cable lengths of XLPE insulated power cable as detailed in, and in accordance with, the current issues of IEC 60502 and BS 6622 or other approved Standards, and shall be ready to withstand any of the tests detailed in VDE 0273/12.87 should the Engineer see that fit, and shall include the following:

a) Measurements of electrical resistance of conductors.
b) High voltage test.

c) Partial discharge test: where detectable discharge shall not exceed 2 pC at 2 Uo. 
7.3.3
Ageing Test

The manufacturer shall perform ageing tests in accordance with IEC-60811-1-2 and IEC-60811-2-1. The supplier shall provide the necessary documentations associated with the performance of ageing test for power cables. 

7.3.4
Special Tests

The Supplier shall carry out the special tests detailed in the current issue of IEC 60502 or other approved standards and shall include the following:

a) Conductor examination.

b) Check of dimensions.

c) Electrical and voltage tests for cables.

d) Hot set test for XLPE insulation.

e) Breaking load and elongation for XLPE insulation and PVC sheaths.

f) Galvanised wires tensile strength and thickness of galvanised coating.

g) Longitudinal watertightness test.

7.4
Polyethylene Insulated Multipair Cables

7.4.1
Routine Tests on Completed Cable
a) Conductor Resistance - The DC resistance of the conductors shall be measured and the results, when corrected in accordance with Table 9 of B.S.6360 or equivalent shall not exceed 58.2 ohms for 1,000 m loop at 20 deg. C.

b) Voltage Test - The voltage test shall be made with alternating current of approximately sine wave form at any frequency from 40-62 Hz inclusive. The voltage shall be increased gradually to the R.M.S. values specified below and maintained continuously for one minute between conductors or between all conductors and the armour which shall be earthed. No breakdown of the insulation shall occur.
	Cables designed to withstand induced voltage not exceeding 15 kV
	10 kV AC between conductors*
15 kV AC between conductors and armour*


* Where limitations in the capacity of the testing equipment preclude an AC test an alternative DC test voltage of twice the AC test voltage applied for one minute is acceptable.

c) Mutual Capacitance - The mutual capacitance shall be measured between the conductors comprising each pair with all other conductors and any screen connected to the armour and the earth. The mean value obtained using alternating current and a suitable bridge instrument shall be recorded.

[image: image1.jpg]


d) Capacitance Unbalance - Measurements of pair to pair capacitance unbalance shall be made at a suitable audio frequency with all other conductors and any screen connected to the armour and earthed. The measured values shall be divided by:-

Where L is the length in meters. Lengths less than 100 meters shall be considered as 100 meters. The corrected unbalanced measurements shall not exceed 50 pF for carrier  pairs and for other pairs 500 pF. Measurements will normally be made between adjacent pairs, to limit the amount of testing, except in the case of carrier pairs where all combinations shall be measured.
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e) Mutual inductance - Where cables are specified with nominated carrier pairs the mutual inductance shall be measured at 5 kHz. The measured values shall be divided by:-

Where L is the length in meters. Lengths less than 100 metres shall be considered as 100 meters. The mutual inductance shall not exceed 0.50 mH after correction.

f) Insulation Resistance - The insulation resistance shall be measured between each conductor and the other conductors and any screen connected to the armour after the application of 500 V DC for one minute. The measured values shall not be less than the value at 20 deg. C specified in Schedule 'D'.

g) Electrical Tests on Extruded PVC Over sheath coated with graphite powder - The over sheath shall withstand a DC voltage test equal to 8 kV per mm of sheath thickness applied between the armour and the outer conducting coating for one minute.

The Contractor may submit, for the Engineer's approval proposals for limited or facilitating the testing procedure on multicore cables. Approval will be subject to the test result being acceptable otherwise the tests will have to be repeated on individual pairs.
7.4.2
Sample Tests

A representative number of tests shall be carried out on samples of thermoplastic insulation and sheath in the manner prescribed in B.S. 6746 and B.S. 6234 or equivalent. The compounds shall conform to the requirements and values stated therein.

7.4.3
Galvanising

Samples of all galvanised material selected by the Engineer shall be subjected to the galvanising test requirements set out under B.S.443, B.S.729 or equivalent, whichever is applicable to the type of material under test.

SCHEDULE A
fiber manufacturer approved list

	Item No.
	Description
	Refer Manufacturer
	Place of Manufacture

	1.
	Fiber optic Core (raw material) 
	Fujikura 
	Japan

	
	
	Sumitomo 
	Japan

	
	
	Corning 
	USA

	
	
	OFS
	USA

	
	
	Prysmian (Draka)
	USA


SCHEDULE A1
Cables manufacturer approved list

The following is the approved list of manufactureres for “Optical fiber cable”.

any other cable manufacturere participation out of the list shall entitle jepco to reject the offer. 
	  US:

· OFS

· Corning

	Japan:

· Fujikura

· Sumitomo

	China:

· YOFC
· HTGD
· ZTT
· Fiberhome
Egypt

· Elsewedy Cables Co

	Europe:

· Prysmian
Turkey:

· Hes Cablo (Fujikura fiber core)

KSA

· Riyadh Cables

· Amwaj Telecommunication

	Oman

· Oman Cable
	


SCHEDULE B
MANUFACTURERS AND PLACES OF MANUFACTURE,
TESTING AND INSPECTION

(To be completed by the Tenderer)

	Item 1: DIRECT BURIED 96 FIBER OPTIC CABLE.
	Manufacturer
	Place of Manufacture
	Place of Testing & Inspection*

	1.
	Complete cable.
	……………..
	……………..
	……………..

	
	Optical Fiber Core
	……………..
	……………..
	……………..

	
	Buffer Gel Filling 
	……………..
	……………..
	……………..

	
	Cable Flooding compound
	……………..
	……………..
	……………..

	
	MDPE Inner jacket
	……………..
	……………..
	……………..

	
	Central Strength Member
	……………..
	……………..
	……………..

	
	Aramid Yarns
	……………..
	……………..
	……………..

	
	Water Blocking Tape
	……………..
	……………..
	……………..

	
	Corrugated steel Tape Armour
	……………..
	……………..
	……………..

	
	HDPE Outer jacket
	……………..
	……………..
	……………..

	Item 2: PILOT CABLE (COMPOSITE 48 FIBER OPTICS AND 19 MULTIPAIR CABLE)
	Manufacturer
	Place of Manufacture
	Place of Testing & Inspection*

	1.
	Complete cable.
	……………..
	……………..
	…………….

	1.A
	Optical Fiber Core
	……………..
	……………..
	…………….

	
	Buffer Gel Filling 
	……………..
	……………..
	……………..

	
	Cable Flooding compound
	……………..
	……………..
	……………..

	
	MDPE Inner jacket
	……………..
	……………..
	……………..

	
	Central Strength Member
	……………..
	……………..
	……………..

	
	Aramid Yarns
	……………..
	……………..
	……………..

	
	Water Blocking Tape
	……………..
	……………..
	……………..

	1.B
	Copper
	……………..
	……………..
	……………..

	
	PE insulation
	……………..
	……………..
	……………..


SCHEDULE B- to be continued

	
	PE filling
	……………..
	……………..
	……………..

	
	PE bedding
	……………..
	……………..
	……………..

	
	SWA
	……………..
	……………..
	……………..

	
	Galvanized armour
	……………..
	……………..
	……………..

	
	PVC outer sheath
	……………..
	……………..
	……………..

	Item 3: PILOT CABLE (19-multipair cable)
	Manufacturer
	Place of Manufacture
	Place of Testing & Inspection*

	3.
	Complete cable.
	……………..
	……………..
	…………….

	
	Copper
	……………..
	……………..
	…………….

	
	PE inner insulation
	……………..
	……………..
	……………..

	
	PE bedding
	……………..
	……………..
	……………..

	
	Galvanized armour
	……………..
	……………..
	……………..

	
	Water blocking tape
	……………..
	……………..
	……………..

	
	PVC Outer sheath
	……………..
	……………..
	……………..


	SCHEDULE C – item 1
TECHNICAL DATA,
DIRECT BURIED OPTIC FIBER CABLE

	Item
	Data Required
	
	Specified
	Tenderer

	1.
	Number of fibres
	
	
	

	2.
	Operating temperature range
	C°
	
	

	3.
	Outer diameter
	MM
	
	

	4.
	Maximum ultimate tensile strength
	KN
	
	

	5.
	Maximum weight
	KG/KM
	
	

	6.
	Outer sheet thickness
	KG/KM
	
	

	7.
	Nominal drum length
	M
	
	

	8.
	Fibre coating diameter
	µM
	
	

	9.
	Cladding diameter
	µM
	
	

	10.
	Cladding non-circularity
	%
	
	

	11.
	Mode field diameter (1310 nm)
	µM
	
	

	12.
	Mode field diameter (1310 nm)
	µM
	
	

	13.
	Mode field concentricity error
	µM
	
	

	14.
	Cut off wavelength
	NM
	
	

	15.
	Maximum average attenuation at 1550 nm
	DB/KM
	
	

	16.
	Maximum average attenuation at 1310 nm
	DB/KM
	
	

	17.
	Zero dispersion wavelength
	PS/KM.NM
	
	

	18.
	Zero dispersion slope
	PS/KM.NM
	
	

	19.
	Chromatic dispersion 1285-1330 nm
	DB
	
	

	20.
	Chromatic dispersion 1550 nm
	DB
	
	

	21.
	Mean splice loss
	DB
	
	

	22.
	Bit error rate
	BET
	
	


	SCHEDULE C – item 2
TECHNICAL DATA
15 kV INDUCED VOLTAGE PILOT CABLE
(COMPOSITE 48 OPTICAL FIBERS AND 19-PAIR MULTIPAIR CABLE). 

	Item
	Data Required
	
	Specified
	Tendered

	1.
	Nominal conductor diameter/material
	mm
	1/0.9 Copper
	

	2.
	Maximum conductor resistance per 1,000 m at 20oC.
	
ohm
	58.2 Loop or better
	

	3.
	Maximum conductor resistance per 1,000 m at 70oC.
	
ohm
	69.6 Loop or better
	

	4.
	Min. average thickness of polyethylene insulation type 03 compound to B.S.6234 or equivalent
	
mm
	0.8
	

	4.1
	Min. thickness of polyethylene insulation type 03 compound at any point.
	mm
	0.66
	

	5.
	Color code 
	Center 

1st layer



2nd  layer
Even pairs
Odd pairs
	Fiber optic cable

Red/yellow

Black/Violet Orange/Grey Green/Brown Orange/Blue Green/Brown Orange/White Blue/White

Back/Violet Red/Yellow Green/Brown Blue/White
	

	6.
	Nominal diameter of laid up pairs under inner polyethylene sheath
	
mm
	---------------
	

	7.
	Nominal thickness of inner black polyethylene sheath type 03C to B.S.6234 or equivalent
	
mm
	1.8
	

	
	Min. thickness of inner black polyethylene sheath type 03C at any point
	mm
	1.43
	

	8.
	Nominal diameter over inner polyethylene sheath
	mm
	---------------
	

	9.
	Number and nominal diameter of galvanised steel armour wires
	
No./mm
	No./1.6
	

	10.
	Nominal thickness of outer black PVC sheath type 1 compound to B.S. Embossed-'Electric Cable-Tele'
	

mm
	1.9
	

	11.
	Nominal overall diameter
	mm
	---------------
	

	12.
	Approximate weight per meter
	kg
	---------------
	

	13.
	Nominal mutual capacitance per 1,000 m
	nF
	<40
	

	13.1
	Nominal mutual Inductance per 1,000 m
	mH
	<0.5
	

	14.
	Minimum insulation resistance per 1,000 m:-
	
	
	

	14.1
	At works at 20oC
	Mohm
	40,000 or better


	

	14.2
	At works at 70oC
	Mohm
	3,500 or better


	

	14.3
	At works at 30oC*
	Mohm
	22,000 or better


	

	14.4
	After jointing per 1,000 m at 30oC*
	Mohm
	Not less than 2,840 subject to 90% of measurements exceeding 2800 MOhm 1,000 m
	

	15.
	Nominal Impedance
	
	
	

	15.1
	Audio pairs at 800 Hz
	ohm
	500


	

	15.2
	Carrier pairs at 60 kHz
	ohm
	125


	

	16.
	Nominal attenuation at works per 1,000 m at 10oC and the following frequencies:
	Without Loading Coils
	With 44mH Loading Coils At 1.83km Spacing
	With 88mH Loading Coils At 1.83km Spacing
	

	16.1
	300Hz                        dB
	0.40
	0.29
	0.21
	
	
	

	16.2
	1000Hz                      dB
	0.71
	0.32
	0.22
	
	
	

	16.3
	2000Hz                      dB
	0.96
	0.33
	0.22
	
	
	

	16.4
	2500Hz                      dB
	1.06
	0.33
	0.23
	
	
	

	16.5
	3000Hz                      dB
	1.14
	0.34
	0.24
	
	
	

	17
	Transmission Values after Installation
	
	
	

	
	Attenuation per 1,000 m of audio pairs after correction of the following frequencies at 30oC:
	Without Loading Coils
	With 44mH Loading Coils At 1.83km Spacing
	With 88mH Loading Coils At 1.83km Spacing


	

	17.1
	1000Hz                       dB
	0.80
	0.36
	0.25
	

	17.2
	2000Hz                       dB
	1.09
	0.37
	0.25
	

	17.3
	3000Hz                       dB
	1.29
	0.38
	0.27
	

	17.4
	4000Hz                       dB
	1.46
	-----
	-----
	

	18
	Attenuation per 1,000 m of carrier pairs at 30oC and following frequencies:
	
	-----
	

	18.1
	60 kHz
	Max. dB
	2.7
	

	18.2
	108 kHz
	Max. dB
	3.3
	

	19
	Cross Talk Level
	Values to be obtained when the cable has been balanced

	19.1
	Between audio pairs at 1300 Hz
	dB
	Not worse than 74
	

	19.2
	Between carrier pairs at 108 kHz
	                                                  
	Not worse than 70 far end
	

	20
	Cable Length
	
	---------------
	

	20.1
	Nominal drum length
	m
	1,000
	

	20.2
	Is the length in meter along the cable appear at each meter
	m
	 ---------------
	

	21.
	Cable designed to withstand induced voltage level up to
	
kV
	15
	

	22.
	Factory a.c. test voltage:-
	
	---------------
	

	22.1
	Between conductors
	kV
	10
	

	22.2
	Between conductors and armour
	kV
	15
	

	23.
	Site d.c. test voltage:-
	
	---------------
	

	23.1
	Between conductors
	kV
	15
	

	23.2
	Between conductors and armour
	kV
	25
	

	24.1
	number of fibers
	
	----------------
	

	24.2
	operating temperature range
	°C
	----------------
	

	24.3
	outer diameter
	mm
	---------------
	

	24.4
	maximum ultimate tensile strength
	KN
	---------------
	

	24.5
	maximum weight
	KG/KM
	--------------
	

	24.6
	outer sheet thickness
	mm
	----------------
	

	24.7
	Nominal drum length
	m
	--------------
	

	24.8
	fiber coating diameter
	µm
	--------------
	

	24.9
	cladding diameter
	µm
	--------------
	

	24.10
	cladding non-circularity
	%
	----------------
	

	24.11
	mode field diameter (1310 nm)
	µm
	---------------
	

	24.12
	mode field concentricity error
	µm
	----------------
	

	24.13
	cut off wavelength
	NM
	----------------
	

	24.14
	maximum average attenuation at 1550 nm
	DB/KM
	------------------
	

	24.15
	maximum average attenuation at 1310 nm
	DB/KM
	-------------------
	

	24.16
	zero dispersion wavelength
	PS/(KM.NM)
	-------------------
	

	24.17
	zero dispersion slope
	PS/NM2.MM
	----------------
	

	24.18
	chromatic dispersion 1285-1330 nm
	DB
	----------------
	

	24.19
	chromatic dispersion 1550 nm
	DB
	---------------
	

	24.20
	mean splice loss
	DB
	------------------
	

	24.21
	bit error rate
	BIT
	------------------
	


	SCHEDULE C – Item 3
TECHNICAL DATA
15 kV INDUCED VOLTAGE PILOT CABLE (19 MULTIPAIR CABLE)

	Item
	Data Required
	
	Specified
	Tenderer

	1.
	Nominal conductor diameter/material
	mm
	1/0.9 Copper
	

	2.
	Maximum conductor resistance per 1,000 m at 20oC.
	
ohm
	58.2 Loop or better
	

	3.
	Maximum conductor resistance per 1,000 m at 70oC.
	
ohm
	69.6 Loop or better
	

	4.
	Min. average thickness of polyethylene insulation type 03 compound to B.S.6234 or equivalent
	
mm
	0.8
	

	4.1
	Min. thickness of polyethylene insulation type 03 compound at any point.
	mm
	0.66
	

	5.
	Color code 
	Center pair

1st layer







2nd   layer

    Odd pairs
    Even pairs
	Red/Yellow
Black/Violet Orange/Grey Green/Brown Orange/Blue Green/Brown Orange/White 



Back/Violet Red/Yellow Green/Brown Blue/White
	

	6.
	Nominal diameter of laid up pairs under inner polyethylene sheath
	
mm
	---------------
	

	7.
	Nominal thickness of inner black polyethylene sheath type 03C to B.S.6234 or equivalent
	
mm
	1.8
	

	
	Min. thickness of inner black polyethylene sheath type 03C at any point
	mm
	1.43
	

	8.
	Nominal diameter over inner polyethylene sheath
	mm
	---------------
	

	9.
	Number and nominal diameter of galvanized steel armour wires
	
No./mm
	No./1.6
	

	10.
	Nominal thickness of outer black PVC sheath type 1 compound to B.S. Embossed-'Electric Cable-Tele'
	

mm
	1.9
	

	11.
	Nominal overall diameter
	mm
	---------------
	

	12.
	Approximate weight per meter
	kg
	---------------
	

	13.
	Nominal mutual capacitance per 1,000 m
	nF
	<40
	

	13.1
	Nominal mutual Inductance per 1,000 m
	mH
	<0.5
	

	14.
	Minimum insulation resistance per 1,000 m:-
	
	
	

	14.1
	At works at 20oC
	Mohm
	40,000 or better
	

	14.2
	At works at 70oC
	Mohm
	3,500 or better
	

	14.3
	At works at 30oC*
	Mohm
	22,000 or better
	

	14.4
	After jointing per 1,000 m at 30oC*
	Mohm
	Not less than 2,840 subject to 90% of measurements exceeding 2800 MOhm 1,000 m
	

	15.
	Nominal Impedance
	
	
	

	15.1
	Audio pairs at 800 Hz
	ohm
	500
	

	15.2
	Carrier pairs at 60 kHz
	ohm
	125
	

	16.
	Nominal attenuation at works per 1,000 m at 10oC and the following frequencies:
	Without Loading Coils
	With 44mH Loading Coils At 1.83km Spacing
	With 88mH Loading Coils At 1.83km Spacing
	

	16.1
	300Hz                          dB
	0.40
	0.29
	0.21
	
	
	

	16.2
	1000Hz                        dB
	0.71
	0.32
	0.22
	
	
	

	16.3
	2000Hz                        dB
	0.96
	0.33
	0.22
	
	
	

	16.4
	2500Hz                        dB
	1.06
	0.33
	0.23
	
	
	

	16.5
	3000Hz                        dB
	1.14
	0.34
	0.24
	
	
	

	17
	Transmission Values after Installation
	
	
	

	
	Attenuation per 1,000 m of audio pairs after correction of the following frequencies at 30oC:
	Without Loading Coils
	With 44mH Loading Coils At 1.83km Spacing
	With 88mH Loading Coils At 1.83km Spacing
	

	17.1
	1000Hz                       dB
	0.80
	0.36
	0.25
	
	
	

	17.2
	2000Hz                       dB
	1.09
	0.37
	0.25
	
	
	

	17.3
	3000Hz                       dB
	1.29
	0.38
	0.27
	
	
	

	17.4
	4000Hz                       dB
	1.46
	-----
	---
	
	
	

	18
	Attenuation per 1,000 m of carrier pairs at 30oC and following frequencies:
	
	-----
	

	18.1
	60 kHz
	Max. dB
	2.7
	

	18.2
	108 kHz
	Max. dB
	3.3
	

	19
	Cross Talk Level
	Values to be obtained when the cable has been balanced

	19.1
	Between audio pairs at 1300 Hz
	dB
	Not worse than 74

	

	19.2
	Between carrier pairs at 108 kHz
	                                                  
	Not worse than 70 far end
	

	20
	Cable Length
	
	---------------
	

	20.1
	Nominal drum length
	m
	1,000
	

	20.2
	Is the length in meter along the cable appear at each meter
	m
	---------------
	

	21.
	Cable designed to withstand induced voltage level up to
	
kV
	15
	

	22.
	Factory a.c. test voltage:-
	
	---------------
	

	22.1
	Between conductors
	kV
	10
	

	22.2
	Between conductors and armour
	kV
	15
	

	23.
	Site d.c. test voltage:-
	
	---------------
	

	23.1
	Between conductors
	kV
	15
	

	23.2
	Between conductors and armour
	kV
	25
	


schedule D
list of equipment with QUANTITIES and prices

	Item
	Description
	Qty
	Manufacturer
Name & Origin
	Unit CFR Aqaba Port (Currency)
	Total CFR Aqaba Port (Currency)
	Variation In Price Per 1000 Meters
	Delivery
(Weeks)

	  1 
	96 Fibres, Single mode, G.652.D  Direct buried Fibre Optic Cable.
	120
	
	
	
	
	

	2
	15 kV induced voltage Pilot Cable (Composite 48 Fibre Optic and 19-multipair cables).
	50
	
	
	
	Cu:
	

	3
	15kV induced voltage Pilot Cable (19 multipairs cables).
	30
	
	
	
	Cu:
	


· Basic Prices for metals on which the quoted prices are based on Cu at 13,200 U.S. $/ MT.

Authorized source responsible for the publication of current market price London Metal Exchange.
· Drum capacity shall be 2100m ± 2% for item no.1 and 1060m ± 2% m for item no.2&3.

SCHEDULE E
DRAWINGS, CATALOGUES, SAMPLES, MAINTENANCE INSTRUCTIONS AND JOINTING INSTRUCTIONS DRAWINGS

All drawings shall be to scale and fully detailed. All important dimensions shall be shown and the material of which each part is constructed shall be shown. Drawings for approval shall be initially submitted in duplicate as prints. Any further prints required by the Engineer shall be supplied on request.

After approval of the drawings the Supplier shall, if required, supply further prints of which one may be required to be a "Velograph" print on tracing cloth or plastic film.

All detail drawings submitted for approval shall be to an approved scale preferably not less than 1:20.

The Supplier shall submit detailed drawings showing all relevant dimensions, cross sections etc. of each item tendered for as detailed in Schedule 'G1' and shall list the drawings submitted hereunder.

	Tenderer's Drawing
	Description

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….

	…………………….……….
	………………………….………………….……….


Detailed drawings corresponding to all drawings submitted by the Tenderer with his Tender, and for those items in Schedule 'G' which are included in the Contract shall be submitted by the Supplier for approval within one month from the Commencement date see Schedule 'B'.

SCHEDULE E – continued
DRAWINGS, CATALOGUES, SAMPLES, MAINTENANCE INSTRUCTIONS AND JOINTING INSTRUCTIONS DRAWINGS

Item1:

     Colour Coating:
	1
	2
	3
	4
	5
	6

	black
	brown
	red
	orange
	yellow
	green

	7
	8
	9
	10
	11
	12

	blue
	VIOLET
	gray
	white
	pink
	turquoise


Buffering:
	1
	2
	3
	4
	5
	6

	blue
	orange
	green
	brown
	grey
	white

	7
	8
	9
	10
	11
	12

	red
	black
	
	
	
	


SCHEDULE E – continued
Item2:

Buffering

	1
	2
	3
	4

	blue
	orange
	green
	brown
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SCHEDULE E – continued

Item3:
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SCHEDULE E – continued

CATALOGUES

A set of the Cable Manufacturer's catalogues dealing with the cables offered shall be attached to the Tender.

SAMPLES

The supplier shall submit for approval, samples of materials or fittings as required from time to time by the Engineer.

At the conclusion of the work the Supplier shall if required by the Engineers provide samples of all cables supplied and the samples shall be mounted on a board in an approved manner.

MAINTENANCE INSTRUCTIONS

Where the equipment supplied is subject to maintenance during service the supplier shall submit for approval a draft of the recommended Maintenance Instructions. After approval the Supplier shall supply any further copies required by the Engineer. These Maintenance Instructions shall be provided before the taking over of any part of the equipment.

sCHEDULE F1
STANDARDS

The Tenderer shall list the standard specifications to which the main items of tendered equipment are designed and manufactured.  

	Equipment
	National Standard
	English Title

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


sCHEDULE F2
ALTERNATIVE STANDARDS PROPOSED BY TENDERER

The British Standards and IEC Standards incorporated in this Specification are given below.  They include all current amendments also other British Standards to which reference may be made in the contents. Tenderers must quote below any alternative standards they propose to adopt in the event of being awarded a Contract.

	BS
	Item
	Alternative proposed by Tenderer

	223  :  1956
	High Voltage Bushings
	………………………………

	443  :  1969
	Tests on the zinc coating of galvanised steel armouring wires
	
………………………………

	729  :  1971
	Zinc coatings on Iron and steel articles
	………………………………

	801  :  1953
	Lead alloy for cable sheathing 
	………………………………

	903  :  1971
	Methods of Testing Vulcanised Rubber 
	………………………………

	923  :  1980
(IEC 60060 - 1/4)
	Impulse testing 
	
………………………………

	IEC 60502
	Extruded Dielectric Insulated Power Cables 1 kV - 30 kV 
	
………………………………

	1442 :  1969
	Galvanised steel armouring wires.
	………………………………

	1858 :  1973
	Bitumen-Base filling compounds for electrical purposes.
	
………………………………

	2782 :  1970
	Methods of Testing Plastics.
	………………………………

	6234 :   1969
	Polyethylene insulation and sheath of electric cables.
	
………………………………

	6360 :   1981
(IEC 60228)
	Copper conductors in insulated cables and cords.
	………………………………

	6480 :   1969
(IEC 60055)
	Impregnated paper insulated cables
	………………………………

	6746 :   1969
(IEC 60811)
	PVC for cable insulation and sheathing.
	………………………………

	6622 :   1985
	Cables with XLPE or EPR insulation for rated voltages from 3800/6600V to 19000/33000V
	


………………………………


sCHEDULE F2 – CONTINUED
ALTERNATIVE STANDARDS PROPOSED BY TENDERER

	BS
	Item
	Alternative proposed by Tenderer

	VDE 0273/87
	Crosslinked Polyethylene insulated Cables Nominal Voltages Uo/U 6/10, 12/20 and 18/30 kV
	

…………………………………..

	ICEA S-66-524
NEMA 7-1982
	Cross-Linked Thermo-setting Polyethylene-insulated Wire and Cable for the Transmission and Distribution of Electrical Energy
	


…………………………………..


schedule G
deviations from specification

(a) It will be assumed that the plan offered will conform to the Specification in all respects unless deviations are mentioned in this Schedule.  

(b) The Purchaser may waive any minor informality, non-conformity or irregularity in an offer that does not constitute a material deviation provided such waiver does not prejudice or affect the ranking of any Tenderer.  Major deviations in the opinion of the Engineer will render the bid non‑responsive.  
(c) If, upon completing manufacturing and during inspection and delivery process, it is found that certain items that are required and clearly stated in the technical specifications but not included in the final product are not declared in the schedule of deviations (K), then the technical specifications shall prevail and the manufacturer shall be responsible for adding these items to fulfill all requirements called for in the specification at his own cost unless otherwise agreed with the Engineer.

schedule H
transport facilities

General
It shall be the responsibility of the Contractor to arrange for the shipment of all equipment from the country of origin to the Port of Entry in the Hashemite Kingdom of Jordan.  

Sea freight
When equipment is shipped by sea it must be consigned to the Port of Aqaba.  

Transfer of equipment from ship to shore is normally done by mobile crane or ships derricks, otherwise by lighters which have a maximum capacity of 500 tonnes.  Unloading from the lighter to the quay is limited to a maximum lift of 10 tonnes by means of a mobile crane.  

Roll-on and roll-off facilities are also available for containerised goods.  Containerised goods may be consigned to Amman for customs clearance.  

For special heavy loads a ‘Z’ craft is available in the harbour onto which a heavy trailer can be manoeuvred from a special base constructed for this purpose.  

Trailers with a loading capacity of up to 40 tonnes are available in Jordan and therefore the limit of weight which can be handled depends entirely on the capacity of the ships derricks.  

Transport from the Port normally is on 340 km of rough road although there is a rail head at Ma’an (100 km north of Aqaba).  The rail gauge is 1050 mm and the rail company possesses eighteen “flats” each with a maximum capacity of 15 tonnes.  

Airfreight
When airfreight of equipment is authorized it must be consigned to Queen Alia International Airport, Amman.  

Any goods to be shipped by air may be made by eligible airlines in accordance with Clause 1.4 of Instructions to Bidders.  The Jordanian International Airport is Amman’s Queen Alia International Airport (QAIA). The Royal Jordanian airlines have direct services to this airport.  

�EMBED Equation.3���





�EMBED Equation.3���








* 	Unless otherwise specified.


*	Materials and apparatus shall be tested at the Maker's Works in accordance with the appropriate National/International Specifications or equivalent specifications which may be applicable.


* Higher values of insulation resistance can be expected if the temperature is lower than 30oC.








* Higher values of insulation resistance can be expected if the temperature is lower than 30oC.
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