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Package-1: Birauta Substation and Associated TL and DL in Pokhara	Transmission Line Work
Appendix - B1: Technical Particulars

BB1-i
[bookmark: _Toc449367402]The Bidder shall duly fill and complete the Technical Particulars. Non-completion and/or non-submission of the duly completed Technical Particulars may cause disqualification of the Bidder.
[bookmark: _Toc208927865]132 kV Triplex XLPE CABLE
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Applicable standards
	
	IEC 60840
	

	2.
	Type of Cable (Single core or Triplex type)
	
	Triplex
	

	3.
	Manufacturer/country
	
	
	

	4.
	Year of first commercial operation of cable type offered
	
	
	

	5.
	Nominal voltage (Uo/U)
	kV
	76/132
	

	6.
	Frequency
	Hz
	50
	

	7.
	Highest system voltage
	kV
	145
	

	8.
	Number of cores
	
	Three
	

	9.
	Proposed cross-section
	mm2
	800
	

	10.
	Conductor:
	
	
	

	
	a) Material
	
	Copper
	

	
	b) Shape
	
	Milliken
	

	
	c) Diameter of conductor
	mm
	
	

	
	d) Water stopper material in conductor
	
	As per Specs
	

	
	e) Thickness of binder layer
	mm
	
	

	
	f) Max. Continuous conductor temperature
	°C
	90
	

	
	g) Max. Short time conductor temperature
	°C
	130
	

	
	h) Applicable standard/clause
	
	IEC60228
	

	10.
	Extruded conductor screen
	
	
	

	
	a) Material
	
	As per Specs
	

	
	b) Nominal thickness
	mm
	
	

	
	c) Minimum thickness
	mm
	
	

	
	d) Diameter above conductor screen
	mm
	
	

	11.
	Insulation:
	
	
	

	
	a) Material
	
	XLPE
	

	
	b) Nominal thickness
	mm
	13.0
	

	
	c) Minimum thickness at any point
	mm
	
	

	
	d) Diameter above insulation
	mm
	
	

	
	e) Details of vulcanization process
	
	As per Specs
	

	
	Extrusion method
	
	
	

	
	Curing method
	
	Dry
	

	
	Cooling method
	
	
	

	12.
	Insulation screen:
	
	
	

	
	a) Material
	
	As per Specs
	

	
	b) Nominal thickness
	mm
	
	

	
	c) Minimum thickness
	mm
	
	

	
	d) Diameter above insulation screen
	mm
	
	

	13.
	Longitudinal sealing (Semi conductive swellable tape)
	
	
	

	
	a) Material
	
	As per Specs
	

	
	b) Diameter above longitudinal sealing
	mm
	
	

	14.
	Metallic screen
	
	
	

	
	a) Material
	
	Copper wire
	

	
	b) No. of strands
	Nos.
	80
	

	
	c) Nominal diameter of each wire
	mm
	2.0
	

	
	d) Minimum diameter of each wire
	mm
	
	

	
	e) Maximum diameter of each wire
	mm.
	
	

	
	f) Diameter above metallic screen
	mm
	
	

	
	g) Longitudinal sealing details
	
	As per Specs
	

	15.
	Radial water protection layer
	
	As per Specs
	

	
	a) Nominal thickness
	mm
	
	

	
	b) Diameter above water protection layer
	mm
	
	

	16.
	Outer sheath
	
	
	

	
	a) Material
	
	High density PE
	

	
	b) Colour
	
	Black
	

	
	c) Nominal thickness
	mm
	5.0
	

	
	d) Minimum thickness at any point
	mm
	
	

	
	e) Termite resistant
	Yes/No
	As per Specs
	

	
	f) Conductor coating
	Yes/No
	As per Specs
	

	17.
	Overall diameter of completed cable
	mm
	
	

	18
	Nominal weight of completed cable
	kg/m
	
	

	19
	Allowable minimum radius of bend round which cable can be laid:
	
	
	

	
	a) Laid direct or in air
	m
	
	

	
	b) In ducts
	m
	
	

	
	c) For sealing ends
	m
	
	

	20.
	Maximum d.c. resistance of conductor at 20°C
	μΩ/km
	0.0221
	

	21.
	Maximum a.c. resistance of conductor at 90°C
	μΩ/km
	
	

	22.
	Equivalent star reactance of three phase circuit at 50 Hz
	μΩ/km
	
	

	23.
	Maximum electrostatic capacitance per core
	μF/km
	
	

	24.
	Maximum charging current per conductor
at nominal voltage
	A/km
	
	

	25.
	Maximum dielectric loss of three-phase circuit when operating at normal voltage and frequency at maximum conductor temperature of 90°C
	W/km
	
	

	26.
	Maximum continuous current carrying capacity per conductor when laid in the ground to a depth of 1200mm with ground temperature of 30°C and
soil thermal resistivity 1.2°C m/W, conductor temperature of 90°C, load factor 1.0.
	
	
	

	
	a) One three-phase circuit per trench
	A
	
	

	
	b) Two three-phase circuits at 400mm spacing
	A
	
	

	27.
	Maximum continuous current carrying capacity per conductor when drawn into ducts at a ground temperature of 300C and soil thermal resistivity 1.20Cm/W, conductor temperature of 90°C, load factor 1.0.
	
	
	

	
	a) One three-phase circuit in duct
	A
	
	

	
	b) Two three-phase circuits at 680mm spacing
	A
	
	

	28.
	Maximum continuous current carrying capacity per conductor when installed in air at an ambient temperature of 450C and conductor temperature of 90°C
	
	
	

	
	a) One three-phase circuit
	A
	
	

	
	b) Two three phase circuits at 1.0 m spacing
	A
	
	

	29.
	Metallic core screen losses in a cable of three-phase circuit at nominal voltage, 50 Hz frequency and at current ratings as given in item 27-a, b.
	W/m
	
	

	30.
	Total power losses (three phase system)
	W/m
	
	

	31
	Conductor short-circuit permissible current when short-circuit occurs at conductor temperature of 90°C
	
	
	

	
	Symmetrical three phase short circuit withstand current for:
	
	
	

	
	a) 0.1 sec
	kA
	
	

	
	b) 0.2 sec
	kA
	
	

	
	c) 0.5 sec
	kA
	
	

	
	d) 1.0 sec
	kA
	40
	

	32.
	Earth fault short-circuit current carrying capacity
for 1 second, cable loaded as in Item 27(a)
before short-circuit and final limiting temperature of outer sheath
	kA
	40
	

	33.
	Maximum dielectric loss angle of charging VA of cable at normal voltage and frequency at a conductor temperature of:-
	
	
	

	
	a) 20 ºC
	
	
	

	
	b) 90 ºC
	
	
	

	34.
	AC high voltage withstand voltage
(30 min/ambient temperature)
	kV
	190
	

	35.
	Impulse withstand voltage (90ºC)
	
	
	

	
	a) Positive 1/50 wave
	kVp
	650
	

	
	b) Negative 1/50 wave
	kVp
	650
	

	36.
	Positive / Negative sequence impedance:-
	
	
	

	
	a) Resistance
	μΩ/m
	
	

	
	b) Reactance
	μΩ/m
	
	

	37.
	Zero sequence impedance:-
	
	
	

	
	a) Resistance
	μΩ/m
	
	

	
	b) Reactance
	μΩ/m
	
	

	38.
	Other Performance Data
	
	
	

	
	a) Maximum permissible pulling force of complete  cable for nose pulling.
	kN
	164
	

	
	b) Maximum permissible sidewall pressure to cable at bending point
	kN/m
	4.9
	

	
	c) Nominal Delivery length per drum
	m
	
	

	
	d) Gross weight of a delivery drum
	kg
	
	

	
	e) Drum dimensions
	mm
	
	

	
	Shaft hole diameter
	mm
	
	

	
	Flange diameter
	mm
	
	

	
	Core diameter
	mm
	
	

	
	Width
	mm
	
	

	
	f) Material of drum  
	
	Steel
	

	39.
	Pipes/Ducts
	
	
	

	
	a) Nominal internal diameter of pipes/ducts
	mm
	230
	

	
	b) Material
	
	HDPE
	

	
	c) Class/ Type
	
	
	


[bookmark: _Toc449367403][bookmark: _Toc208927866]132kV CABLE ACCESSORIES
	No.
	Item Description
	Unit
	Required
	Proposed

	[bookmark: _Toc449367404][bookmark: _Toc208927867]JOINTS
	
	
	

	1.
	Manufacturer/country
	
	
	

	2.
	Type and designation
	
	
	

	3.
	Rated system voltage
	kV
	76/132
	

	4.
	Highest system voltage
	kV
	145
	

	5.
	Impulse withstand voltage
	kV
	650
	

	6.
	Rated frequency
	Hz
	50
	

	7.
	Rated current
	A
	700
	

	8.
	Rated short time withstand current (1sec)
	kA
	40
	

	9.
	Conductor connecting method
	
	
	

	10.
	Material of stress relief corn
	
	
	

	11.
	Dimensions (Length, Diameter) 
	mm
	
	

	12.
	Weight 
	kg
	
	

	13.
	Provisions for cross bonding available
	Yes/No
	
	

	14.
	Provisions for Sheath integrity tests available
	Yes/No
	
	

	15.
	Applicable standards
	
	
	

	[bookmark: _Toc208927868]SF6 TYPE TERMINATIONS
	
	
	

	1.
	Manufacturer/Country
	
	
	

	2.
	Type and designation
	
	
	

	3.
	Rated system voltage
	kV
	76/132
	

	4.
	Highest system voltage
	kV
	145
	

	5.
	Impulse withstand voltage
	kV
	650
	

	6.
	Rated frequency
	Hz
	50
	

	7.
	Rated current
	A
	700
	

	8.
	Rated short time withstand current (1sec)
	kA
	40
	

	9.
	Insulator material
	
	
	

	10.
	Dimensions (Height, Diameter)
	mm
	
	

	11.
	Weight
	kg
	
	

	12.
	Suitable for XLPE Cu Cable of Size
	mm²
	
	

	13.
	Provisions for periodic Sheath test available
	Yes/No
	
	

	14.
	Applicable Standards
	
	
	

	[bookmark: _Toc208927869]OUTDOOR TYPE TERMINATION
	
	
	

	1.
	Manufacturer/country
	
	
	

	2.
	Type and designation
	
	
	

	3.
	Rated system voltage
	kV
	76/132
	

	4.
	Highest system voltage
	kV
	145
	

	5.
	Impulse withstand voltage
	kV
	650
	

	6.
	Rated frequency
	Hz
	50
	

	7.
	Rated current
	A
	700
	

	8.
	Rated short time withstand current (1sec)
	kA
	40
	

	9.
	Insulator material
	
	
	

	10.
	Creepage distance (minimum)
	mm/kV
	As per Specs
	

	11.
	Pollution severity levels
	
	
	

	12.
	Dimensions (height, diameter)
	mm
	
	

	13
	Weight
	kg
	
	

	14
	Suitable for XLPE Cu cable of size
	mm2
	
	

	15
	Applicable Standards
	
	
	



[bookmark: _Toc208927870]Distributed Temperature Sensing (DTS) system
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Applicable Standard
	
	
	

	2.
	Manufacture/country
	
	
	

	3.
	  Fiber Mode (Single mode/Multimode)
	
	
	

	4.
	  Temperature accuracy
	Degree C
	
	

	5.
	  Spatial resolution
	m
	
	

	6.
	  Measurable temperature range
	Degree C
	
	

	7.
	  Temperature resolution
	Degree C
	
	



[bookmark: _Toc208927871]OPTICAL FIBER CABLES
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Applicable standards
	
	
	

	2.
	Manufacturer/country
	
	
	

	3.
	Type and designation
	
	
	

	4.
	Number of fibers
	
	48
	

	5.
	Central strength member
	
	FRP
	

	6.
	Loose tube 
	
	
	

	
	a) Material
	
	
	

	
	b) Diameter
	
	Nom. 2.5mm
	

	7.
	Filling compound in tube
	
	Jelly
	

	8.
	 Inner sheath   
	
	
	

	
	a) Material	
	
	HDPE
	

	
	b) Diameter
	
	
	

	9.
	 Strength element
	
	Aramid yarn
	

	10.
	 Armoring
	
	
	

	
	a) Material
	
	
	

	
	b) Thickness
	
	
	

	11.
	Outer sheath
	
	
	

	
	a) Material
	
	HDPE
	

	
	b) Thickness
	
	
	

	
	c) Termite resistant
	Yes/No
	
	

	12.
	  Cable diameter                                                          
	mm
	
	

	13.
	  Weight of cable
	kg/m
	
	

	14.
	  Mode field diameter at 1310nm
	
	9.0um+-0.5um
	

	15.
	  Mode field concentricity error
	
	Max.0.8um
	

	16.
	  Cladding diameter
	
	125.0+-1.0um
	

	17.
	  Cladding non-circularity
	%
	Max1%
	

	18.
	  Attenuation
	
	
	

	
	a) at 1310nm
	dB/km
	
	

	
	b) at 1550nm
	dB/km
	
	

	19.
	Dispersion at range 1285-1300nm
	ps.nm.km
	
	

	20.
	at 1550nm
	ps/nm.km
	
	

	21.
	Zero dispersion wavelength 
	
	<1310nm
	

	22.
	Zero dispersion slope
	ps/nm.km
	
	

	23.
	Cable cut-off wavelength
	
	<1270nm
	



[bookmark: _Toc208927872][bookmark: _Hlk184211393][bookmark: _Toc184115822]Tower
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Applicable Standard
	
	
	

	2.
	Manufacture/country
	
	
	

	
	a) Steel
	
	
	

	
	b) Bolts, nuts and washers
	
	
	

	
	c) Tower accessories
	
	
	

	3.
	Line voltage
	kV
	132
	

	4.
	Number of circuits
	No.
	1
	

	5.
	Tower Type
	-
	Dead-end
	

	6.
	Angle of deviation
	Deg.
	30-60
	

	7.
	Designed span
	
	
	

	
	a) Standard span
	m
	350
	

	
	b) Wind span
	m
	350
	

	
	c) Weight span
	m
	350
	

	8.
	Designed wind load
	
	
	

	
	a) Conductor
	kg/m2
	60.9
	

	
	b) Steel angle members
	kg/m2
	98.5
	

	
	c) Steel angle front and back of structure
	kg/m2
	168.5
	

	9.
	Safety factors for tower/foundation/conductor/OPGW
	-
	As per specs
	

	10.
	Tower members and bolts
	
	
	

	10.1
	Structural members
	
	
	

	
	a) Tension based on net sectional area
	kg/cm2
	2600
	

	
	b) Axial compression based on gross sectional area
	kg/cm2
	2550
	

	10.2
	Connection bolts
	
	
	

	
	a) Shear on gross area
	kg/cm2
	2220
	

	
	b) Bearing (on mild steel)
	kg/cm2
	4440
	

	
	c) Tension on net area of threaded portion
	kg/cm2
	1980
	

	10.3
	Slenderness Ratios (L/R)
	
	
	

	
	a) Main members
	-
	Bellow 150
	

	
	b) Braces
	-
	Bellow 200
	

	
	c) Redundant members
	-
	Bellow 250
	

	
	d) Members loaded in tension only
	-
	Bellow 375
	

	10.4
	Member particulars
	
	
	

	
	a) Calculated members
	mm
	45x45x4
	

	
	b) Redundant members
	mm
	45x45x4
	

	
	c) Thickness of legs, members in cross arms and in earth wire peaks
	mm
	6
	

	
	d) Diameter of bolts for member carrying stress
	mm
	16
	

	
	e) Diameter of bolts for redundant members without calculated stress
	mm
	16
	

	
	f) Gusset plates
	mm
	6
	

	
	g) Stub angles
	mm
	8
	

	10.5
	Dips and Tensions
	
	
	

	
	a) Nil wind at everyday temperature
	m
kN
	
	

	
	b) Full design wind pressure on conductor/OPGW at everyday temperature
	m
kN
	
	

	
	c) 36% full design wind pressure on conductor/OPGW at everyday minimum temperature.
	m
kN
	
	

	
	d) 75% full design wind pressure on conductor/OPGW at everyday temperature under broken wire condition
	m
kN
	
	

	
	e) Nil Wind at Minimum Temperature
	m
kN
	
	

	10.6
	Clearances
	
	
	

	
	a) Minimum ground clearance under maximum temperature and nil wind 
	m
	7.5
	

	
	b) Min. clearance between conductor and tower
	mm
	1500
	

	
	c) Min. clearance between phases
	mm
	3000
	

	
	d) Height of lowest cross-arm above ground level
	m
	16.0
	

	10.7
	Shielding angle of OPGW
	Deg.
	30
	

	11.
	Weight of special branch tower
	kg
	
	



[bookmark: _Toc208927873][bookmark: _Hlk184564000]Tower Grounding
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Applicable Standard
	
	
	

	2.
	Manufacture/country
	
	
	

	3.
	Materials
	
	
	

	3.1
	Grounding rods
	
	
	

	
	a) Galvanized steel angle
	mm
	50x50x5x2000
	

	3.2
	Ground wire
	
	
	

	
	a) Galvanized steel wire
	mm2
	38
	

	
	b) Galvanized steel strip
	No./dia. mm
	7/2.6
	

	4.
	Required resistance value of tower
	Ohm
	Below 10
	



[bookmark: _Toc208927874]Conductors
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Conductor
	
	
	

	1.1
	Applicable Standard
	
	
	

	1.2
	Manufacture/country
	
	
	

	1.3
	Conductor Code
	-
	DUCK
	

	1.4
	Particulars
	
	
	

	
	a) Conductor size
	mm2
	308.9
	

	
	b) Number and size of wires
	
	          
	

	
	· Aluminum
· Steel
	No./dia. mm 
No./dia. mm
	54/2,69
7/2.69
	

	
	c) Cross section
	
	
	

	
	· Aluminum
· Steel
· Total
	mm2
mm2
mm2
	264.4
61.7
326.1
	

	
	d) Conductor diameter
	mm
	24.21
	

	
	e) Ultimate strength
	kg
	10,250
	

	
	f) Modulus of elasticity final
	N/mm2
	8,200
	

	
	g) Coefficient of linear expansion
	1/°C
	17.6 x 10-6
	

	
	h) Standard mass of conductor
	kg/km
	1,161
	

	
	i) DC resistance at 25 °C
	ohm/km
	0.09424
	

	2.
	Vibration dumper
	
	
	

	2.1
	Applicable Standard
	
	
	

	2.2
	Manufacture/country
	
	
	

	2.3
	Type
	
	Stockbridge
	

	2.3
	Particulars
	
	
	

	
	a) Suitable for conductor size
	
	For DUCK
	

	
	b) Total weight of each damper
	kg
	
	

	
	c) The number of dumpers required per span
	Nos.
	
	

	
	d) Position of fixing damper on the conductor from the clamp
e) mouth
	
	
	

	
	· First damper
	m
	
	

	
	· Second damper
	m
	
	

	
	· Third damper
	m
	
	

	
	· Clamping torque
	kg-m
	
	

	3.
	Tension clamp
	
	
	

	3.1
	Applicable Standard
	
	
	

	3.2
	Manufacture/country
	
	
	

	3.3
	Particulars
	
	
	

	
	a) Suitable for conductor size
	
	For DUCK
	

	
	b) Slip strength
	kN
	
	

	
	c) Minimum failing load (No deformation)
	kN
	
	

	
	d) Shape of cross section
	
	
	

	
	e) Before compression
	mm2
	
	

	
	f) After compression
	mm2
	
	

	
	g) Dimensions of sleeve	
	
	
	

	
	h) Before compression	
	mm
	
	

	
	· After compression 
	mm
	
	

	
	· Length of sleeve
	
	
	

	
	i) Before compression	
	mm
	
	

	
	· After compression	
	mm
	
	

	
	· Electrical resistance of tension clamp as % of equivalent length of conductor
	%
	
	


[bookmark: _Toc208927875]OPGW
	[bookmark: _Hlk184496378]No.
	Item Description
	Unit
	Required
	Proposed

	1.
	OPGW
	
	
	

	1.1
	Applicable standards
	
	
	

	
	a) Aluminum alloy wires
	-
	IEC 104 type A
	

	
	b) Aluminum clad steel wire
	-
	IEC 1232
	

	
	c) Cable construction
	-
	IEC 1089
	

	1.2
	Particulars
	
	
	

	
	a) No. of Fibers
	No.
	48
	

	
	b) Cross Section Area
	mm2
	87.13
	

	
	c) Overall Diameter
	mm
	12.8
	

	
	d) Min Breaking Load
	kN
	84.7
	

	
	e) Unit Mass
	kg/km
	560
	

	
	f) DC Resistance at 200C
	ohm/km
	0.743
	

	
	g) Short Circuit Current for 0.5 sec
	kA (0C)
	10 (200)
	

	
	h) Modulus Elasticity
	MPa
	140
	

	
	i) Coefficient of Linear Expansion
	1/°C
	13.4X10-6
	

	
	j) Aluminum-clad steel wire Steel
Tube
	No./dia. mm No./dia. mm
	6/4.3
1/1.4
	

	2.
	Optical fibers
	
	
	

	2.1
	Applicable standards
	-
	ITU-T G.652
	

	2.2
	 Particulars
	
	
	

	
	a) Type of optical fiber 
	-
	Dual window, 
single-Mode
	

	
	b) Dimensions and geometry of fiber
	-
	According to 
ITU-T G.652
	

	
	c) Attenuation Coefficient at 1310 nm at 200C
	dB/km
	≤0.4
	

	
	d) Attenuation Coefficient at 1550 nm at 200C
	dB/km
	≤0.25
	

	
	e) Attenuation deviation at 1310nm and 1550nm
	dB/km
	≤0.1 within -450C to
 800C
	

	
	f) Other properties of fiber
	-
	According to ITU-T
 G.652
	

	3.
	Tension assembly
	
	
	

	3.1
	Applicable standards
	
	
	

	3.2
	Manufacture/country
	
	
	

	3.3
	Particulars
	
	
	

	
	a) Structure; consists of
· Hyper formed alum weld dead end grip
· Associated hardware for earth wire attachment (shackle, link, clevis, clamps)
· Flexible grounding loop connection
	
	
	

	
	b) Minimum slip strength
	kN
	
	

	
	c) Minimum ultimate breaking strength
	kN
	
	

	
	d) Total weight of complete assembly
	kg
	
	

	
	e) Breaking strength of tension clamp as % of breaking load of OPGW
	%
	
	

	
	f) Resistivity as % of equivalent length of OPGW
	%
	
	

	4.
	Vibration dumper
	
	
	

	4.1
	Applicable Standard
	
	
	

	4.2
	Manufacture/country
	
	
	

	4.3
	Type
	
	Stockbridge
	

	4.4
	Particulars
	
	
	

	
	a) Suitable for OPGW size
	
	For “1. OPGW”
	

	
	b) Total weight of each damper
	kg
	
	

	
	c) The number of dumpers required per span
	Nos.
	
	

	
	d) Position of fixing damper on the OPGW from the clamp mouth
	
	
	

	
	· First damper
	m
	
	

	
	· Second damper
	m
	
	

	
	· Third damper
	m
	
	

	
	e) Clamping torque
	kg-m
	
	

	5.
	Fiber Optic Splicing Box
	
	
	

	5.1
	Applicable Standard
	
	IP 65 of IEC
 60529
	

	5.2
	Manufacture/country
	
	
	

	5.3
	Particulars
	
	
	

	
	a) Splice capacity for minimum number of fibers
	Nos.
	96
	

	
	b) Installation height on tower
	m
	1.5
	



[bookmark: _Toc208927876]Insulators
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Insulator unit
	
	
	

	1.1
	Applicable Standard
	
	IEC 60383
IEC 61109
	

	1.2
	Manufacture/country
	
	
	

	1.3
	Particulars
	
	
	

	
	a) Type of insulator
	
	Toughened glass or porcelain disc
	

	
	b) Type of coupling
	-
	Ball & socket
	

	
	c) IEC designation
	-
	U120B
	

	
	d) Dimensions
	
	
	

	
	· Spacing of insulator
	mm appr.
	146
	

	
	· Diameter of sheds
	mm appr.
	255
	

	
	· Creepage distance
	mm appr.
	320
	

	
	e) Minimum breaking load
	kN
	120
	

	
	f) Power frequency one minute withstand voltage
	
	
	

	
	· Dry
	kV(rms)
	70
	

	
	· Wet
	kV(rms)
	40
	

	
	g) Impulse withstand voltage
	kV(peak)
	110
	

	
	h) Power frequency puncture voltage
	kV(rms)
	100
	

	2.
	Insulator string set
	
	
	

	2.1
	Applicable standards
	-
	IEC60437
	

	2.2
	Manufacture/country
	
	
	

	2.3
	Particulars
	
	
	

	
	a) Number of units
	
	
	

	
	· Single tension string
	Nos.
	Min. 10
	

	
	· Down dropper
	Nos.
	Min. 10
	

	
	b) Ratio of horn gap length for tension string sets
	-
	More than 85%
	

	
	c) Power frequency one minute withstand voltage for tension string sets
	
	
	

	
	· Dry
	kV (rms)
	
	

	
	· Wet
	kV (rms)
	
	

	
	d) Power frequency flashover voltage for tension string sets
	kV (rms)
	
	

	
	e) Impulse withstand voltage for tension string sets
	kV(peak)
	
	

	
	f) Impulse flashover voltage for tension string sets
	kV(peak)
	
	

	
	g) Corona extinction voltage for tension string sets
	kV (rms)
	
	

	
	h) Maximum RIV for complete tension string set including arcing horns, clamps, etc. at 145 KV (rms)
	dB(peak)
	
	

	
	i) Weight
	
	
	

	
	· Single tension string
	kg
	
	

	
	· Down dropper
	kg
	
	


[bookmark: _Toc184115833]
[bookmark: _Toc208927877]Foundation
	No.
	Item Description
	Unit
	Required
	Proposed

	1.
	Foundation
	
	
	

	1.1
	Foundation Type I: Spread footing with undercut
	
	
	

	
	a) Ultimate bearing capacity of soil
	kg/mm2
	1.5
	

	
	b) Assumed cone of earth
	degree
	30
	

	
	c) Cohesive materials
	-
	Very stiff clay requiring picking for removal. A fresh sample of which can not be molded by finger pressure and intended by thumb. Blow count over 10.
	

	
	d) Granular material
	-
	Very dense cemented gravel. Difficult to excavate by shovel alone. Relative density over 75%. Blow count over 20.
	

	
	e) Length of stab
	m
	
	

	
	f) Base size (square) and depth
	m
	
	

	
	g) Volume of concrete per tower
	m3
	
	

	
	h) Mass of reinforcing steel per tower
	kg
	
	

	1.2
	Foundation Type II: Spread Footing
	
	
	

	
	a) Ultimate bearing capacity of soil
	kg/mm2
	1.0
	

	
	b) Assumed cone of earth
	degree
	20
	

	
	c) Cohesive materials
	
	Stiff clay. Some silt and sand. Not readily excavated by shovel alone. Can not be molded by finger pressure and intended by thumb. Blow count 8 to 10.
	

	
	d) Granular material
	
	Compacted sand. Some silt and gravel. Difficult to excavate by shovel alone. Relative density over 60%. Blow count 10 to 20.
	

	
	e) Length of stab
	
	
	

	
	f) Base size (square) and depth
	m
	
	

	
	g) Volume of concrete per tower
	m3
	
	

	
	h) Mass of reinforcing steel per tower
	kg
	
	

	1.3
	Foundation Type III: Spread Footing
	
	
	

	
	a) Ultimate bearing capacity of soil
	kg/mm2
	0.5
	

	
	b) Assumed cone of earth
	degree
	10
	

	
	c) Cohesive materials
	
	Soft to medium clay. Some silt and sand. Can be excavated by shovel alone and molded by medium finger pressure. Blow count 4 to 8.
	

	
	d) Granular material
	
	Loose to medium sand and silt. Easily excavated by shovel alone and molded by medium finger pressure. Blow count 4 to 10.
	

	
	e) Length of stab
	m
	
	

	
	f) Base size (square) and depth
	m
	
	

	
	g) Volume of concrete per tower
	 m3
	
	

	
	h) Mass of reinforcing steel per tower
	kg
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