PAGE  
	[image: image1.png]



	TECHNICAL SPECIFICATION OF SIGNAL CABLES  
FOR PUMP TEST PLANT
	Ref. : PTP-CG/SPEC/SC/001
Rev. : 00

Page  2 of  8

	S.NO.
	DESCRIPTION FOR BHEL  REQUIREMENT
	OFFERED


	DEVIATIONS


	REMARKS




	[image: image1.png]

	BHARAT HEAVY ELECTRICAL LIMITED
RAMACHANDRPURAM :: HYDERABAD 502 032.
	Enquiry No. :
	 

	
	
	Due Date :
	 

	HYDERABAD
	CONTACT DETAILS
	Supplier Qtn. No.:
	 

	
	Dy.Manager PUR(CG)  email : ajaypekde@bhelhyd.co.in   Phone No.  040-23184235
	Date :
	 

	TECHNICAL SPECIFICATION CUM COMPLIANCE CERTIFICATION FOR

	SIGNAL CABLES  FOR PUMPS TEST PLANT

	NOTE:-

	1. Vendor (OEM) must submit complete information against clause nos. 9.1.0 & 13.1.0.  The offer meeting this clause would only be processed.

	2. The "Offered" Column and where applicable, the "Deviations" & "Remarks" Column of this format shall be filled in by the Vendor and submitted along with the offer.  Inadequate / incomplete, ambiguous, or unsustainable information against any of the clauses of the specifications/requirements shall be treated as non-compliance.

	3. The offer and all documents enclosed with offer should be in English language only.

	4. Vendor to submit offer in two parts in closed envelops viz. Technical bid and Price bid.

	ADDRESS OF THE SUPPLIER :
	ADDRESS OF THE INDIAN AGENTS :

	TELEPHONE NOS.:
	TELEPHONE NOS.:

	FAX NOS.:
	FAX NOS.:

	E-MAIL ADDRESS :
	E-MAIL ADDRESS :

	SCOPE:  DESIGN, MANUFACTURE, ASSEMBLY, TESTING, PACKING AND DISPATCH OF sIGNAL CABLES FOR PUMPS TEST PLANT



	1.0.0
	Purpose of the Equipment:
	
	
	

	1.1.0
	This specification covers the technical & quality requirements for design, manufacture, assembly and testing of signal cables at manufacturer works, packing and delivery to site.  
	
	
	

	2.0.0
	Basic Requirements:

Various types of signal cables are to be supplied with required quantity.
This specification covers total five variants of signal cables.

	
	
	

	2.1.0
	Technical Specification
	
	
	

	2.2.0
	Variant -1  :  1 sq.mm,  4 core, multistrand, copper conductor armored cable
	:
	2500 meters
	
	
	

	2.2.1
	Variant -2  :  0.5 sq.mm,  4 core, multistrand, copper conductor armored cable
	:
	7500 meters
	
	
	

	2.2.2
	Variant -3  :  0.5 sq.mm,  4 core, multistrand, copper conductor un- armored screened signal cable
	:
	2000 meters
	
	
	

	2.2.3
	Variant -4  :  0.5 sq.mm,  2 core, multistrand, copper conductor un- armored screened signal cable
	:
	2000 meters
	
	
	

	2.2.4
	Variant -5  :  1.5 sq.mm,  16 core, multistrand, copper conductor armored screened signal cable
	:
	2000 meters
	
	
	

	3.0.0
	Cable Constructional requirements :
	
	
	

	3.1.0
	Voltage grade (UO/U) :  600/1000 V
	
	
	

	3.2.0
	Conductors:  Annealed tinned electrolytic grade standard copper conductor of 1.5 sq-mm (7X0.53mm) or 0.5 sq-mm (7X0.3 mm) as per IS 8130
	
	
	

	3.3.0
	Primary Insulation: Extruded, type-C, 85ºC, HR PVC compound as per IS 5831. The thickness shall be 0.5mm for 0.5 sq.mm conductor and 0.8mm for 1.5 sq.mm conductor. No negative tolerance on insulation thickness is acceptable.
	
	
	

	3.2.0
	Pair twisting:  Positive and Negative conductor shall be twisted together to form a pair with no. of twists per meter > 13.
	
	
	

	3.3.0
	Core Identification:  Color of core insulation shall be normally black & blue in pair, black, blue and brown for triad.
	
	
	

	3.4.0
	Pair Identification: By number printing on both cores of each pair at an interval of not more than 200 mm.
	
	
	

	3.5.0
	Pair & triad Screening:  Each pair/triad individually shielded with 0.05 mm thick (min) Aluminum Mylar tape with 25% overlap giving 100% coverage. Plus annealed tinned standard copper drain wire of size 0.5 sq-mm (7X0.3 mm) in continuous contact with aluminum side of shield.
	
	
	

	3.6.0
	Overall Screening (for multi pair cables):  Aluminum Mylar tape of minimum thickness 0.075 mm (100% coverage with 25% overlapping) along with annealed tinned stranded copper drain wire of size 0.5 sq-mm (7X0.3 mm) in continuous contact with aluminum side of the shield shall be provided.
	
	
	

	3.7.0
	Armor: Armor over inner sheath shall be galvanized round steel wire or flat strips as per IS 1554, Part-I, latest edition.
	
	
	

	3.8.0
	Outer Sheath: Extruded PVC with Flame Retarded Low smoke (FRLS) or Flame Retarded (FR) properties as per material code, 90ºC, type-ST2 as per IS 5831. The thickness shall be as per IS 1554 Part-1. 
	
	
	

	4.0.0
	Electrical Characteristic :
	
	
	

	4.1.0
	Conductor DC resistance at 20ºC
	:
	<= 12.3 ohms/km for cables with 1.5 sq-mm conductor and <= 39.7 ohms/km for cables with 0.5 sq-mm conductor
	
	
	

	4.2.0
	Inductance
	:
	<= 1.0 mH/km between conductor of each pair at 1000 Hz
	
	
	

	4.3.0
	Mutual Capacitance
	:


	<= 0.2 (F/km between adjacent cores in a pair at 1000 Hz
	
	
	

	4.4.0
	L/R ratio for adjacent cores 
	:


	<= 25 (H/ohm (for 0.5 sq-mm)

<= 40 (H/ohm (for 1.5 sq-mm)


	
	
	

	4.5.0
	Capacitance between any core or between any screen
	:
	<= 0.4 (F/km at 1000 Hz
	
	
	

	4.6.0
	Electrostatic Noise Rejection Ratio
	:
	Over 76 dB
	
	
	

	4.7.0
	Insulation Resistance
	:
	1000 M ohm/Km
	
	
	

	4.8.0
	Attenuation
	:
	<= 1.2 dB/Km
	
	
	

	5.0.0
	Special requirements of cables of Intrinsically safe circuits
	
	
	

	5.1.0
	Primary Insulation
	:
	Low density 70ºC polyethylene (LDPE) as per IS-6474.
	
	
	

	5.2.0
	Outer Sheath color
	:
	Light Blue
	
	
	

	5.3.0
	Inductance
	:
	<= 0.9 (H/km between conductor of each pair at 1000 Hz 
	
	
	

	5.4.0
	Capacitance
	:
	<= 0.06 (F/km between conductor of each pair at 1000 Hz
	
	
	

	6.0.0
	Cable Lengths :
	
	
	

	6.1.0
	Drum length of each type of cable shall be 1000 meters min. & cable length <1000 meters shall be in single length.  The actual produced drum length shall not vary by more than ± 5%.
	
	
	

	6.2.0
	Tolerance over the total ordered length shall be as follows:

· ± 3% for total length less than 5000 meters.

· ± 1.5% for total length more than 5000 meters.
	
	
	

	6.3.0
	Outer Sheath Marking:  Following shall be marked on the outer sheath at 1 meter interval.

· Incremental length.

· Cable size.

· Cable Type.

· BHEL Material Code.
	
	
	

	6.4.0
	All cables shall be suitable for laying in open air, direct sun and in trenches.  The cable shall be designed for prolonged use in tropical atmosphere.
	
	
	

	7.0.0
	CHARACTERISTICS OF FR / FRLS PVC:
	
	
	

	7.1.0
	OXYGEN INDEX
	:
	Over 30% at room temperature.
	
	
	

	7.2.0
	TEMPERATURE INDEX
	:
	Over 200 °C.
	
	
	

	7.3.0
	SMOKE DENSITY
	:
	60% (Max).
	
	
	

	8.0.0
	INSPECTION & TESTING:
	
	
	

	8.1.0
	TYPE TESTS:
Certificate from third party or Purchaser / consultant’s authorized representative for all types of cables shall be furnished by vendor along with the offer for cable similar to those being offered.  The type test certificates shall not be older than two years as on date of submission of technical offer.
	
	
	

	8.1.1
	Type test shall be as per IS 1554 Part – I.
	
	
	

	8.1.2
	Flame retardant tests shall be as per IEC 332-3 Part 3 Cat – A.
	
	
	

	8.2.0
	ROUTINE TESTS:
These tests shall be carried out by vendor during various stages of manufacturing.  Purchaser will review the related documents during inspection.
	
	
	

	8.2.1
	Insulation & Sheaths:  All tests as per IS – 5831 shall be conducted as part of routine tests, except for insulation resistance, voltage and spark test.
	
	
	

	8.2.2
	Insulation resistance, voltage and spark test shall be as per BS – 5308 Part – 2.
	
	
	

	8.2.3
	Armour test as per IS – 3975.
	
	
	

	8.2.4
	Conductor resistance test as per IS 8130.
	
	
	

	8.2.5
	Electrical tests including cable capacitance (Core – Core) and (Core – Screen).
	
	
	

	8.3.0
	ACCEPTANCE TESTS:
These tests shall be carried out in the presence of purchaser or their authorized representative.
	
	
	

	8.3.1
	Insulation resistance as per BS 5308 Part 2.
	
	
	

	8.3.2
	High Voltage test as per BS 5308 Part 2.
	
	
	

	8.3.3
	Conductor resistance test as per IS 8130.
	
	
	

	8.3.4
	Inductance between 2 adjacent cores at 1 kHz frequency.
	
	
	

	9.0.0
	Documents:
Vendor shall provide all the certificates for all tests indicated in cl. 8.0.0 of this specification.  The document shall be as per DIN 50049 for material test.  Vendor shall provide the manufacturer’s certificate of conformity to purchaser’s specification as per cl. 2.2 of DIN 50049.
	
	
	

	9.1.0
	Following Documents should be submitted along with offer:
· Filled in technical data sheet (compliance copy) of this specification.

· Catalogs & test certificates indicated in 8.1.0.

· Information like 

· Diameter of cables over inner sheath in mm.

· Diameter of cables over armor in mm.

· Diameter of cables over outer sheath in mm.

· Net weight of cables per meter.

· Bending radius. 
	
	
	

	9.2.0
	Following Documents should be submitted after placement of PO:

· 4 set of data sheets, Quality Assurance Plan within 15 days of placement of Purchase Order or LOI for purchaser’s approval.
	
	
	

	9.3.0
	Following Documents shall be submitted after Inspection in 05 – sets:

· Final data sheets
· All test certificates including material test certificates, inspection reports.
	
	
	

	9.4.0
	One additional set of all the above documentation on CD ROM, wherever possible.
	
	
	

	10.0.0
	Preservation:

· Preservation should be accomplished in accordance with acceptable commercial practice for the type of supply.
	
	
	

	11.0.0
	Packing and forwarding:
	
	
	

	11.1.0
	Name Plate:
Each cable drum shall be marked with following information at a visible place.

· Manufacturer’s Name.

· Details of cable
· Length of the cable.

· Gross weight.

· Direction of rotation of drum by means of an arrow for un-winding.

· Purchase Order Number.

· BHEL Material Code.

· Dispatch information.
	
	
	

	11.2.0
	Cables shall be dispatched in wooden drums, securely battened with take off end fully protected against damage.
	
	
	

	11.3.0
	The ends of the cable shall be sealed with suitable PVC / rubber caps to prevent ingress of moisture.
	
	
	

	12.0.0
	Guarantee:
	
	
	

	12.1.0
	12 months from the date of Commissioning.
	
	
	

	13.0.0
	Qualification of vendors:
	
	
	

	13.1.0
	Vendor should have supplied two such supplies’ earlier.  References of similar supply are earlier to be furnished with the offer.
	
	
	

	14.0.0
	Other conditions:
	
	
	

	14.1.0
	The complete offered system will be considered for procurement. 
	
	
	

	14.2.0
	In case the quoting agency for this system is not OEM, then it is mandatory that the supplier should provide a letter from the respective OEM stating that, they will support the equipment in both technical and logistic for at least two years.    
	
	
	

	14.3.0
	The complete system engineering is the responsibility of supplier.  Vendors who supply in part will be disqualified
	
	
	

	14.4.0
	The system, any unit or parts there in, if found defective during commissioning or there after shall be replaced within a week of detection of such defects.
	
	
	

	15.0.0
	In case of any clarification required, the party taking part in tender shall contact BHEL and obtain written clarification regarding this tender. 
	
	
	



















































































































































































	This information on this document is the property of BHEL.

It must not be used directly or indirectly in any way detrimental to the interest of the company
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