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[bookmark: _Toc208924242]Indoor Switchgear & Associated Equipment (145 kV)
	No.
	Item
	Units
	Required
145kV
	Tendered
145kV

	[bookmark: _Toc208924243]High Voltage Gas Insulated Switchgear
	
	
	

	1
	Manufacturer’s Name
	
	-
	

	2
	Country of Manufacture
	
	-
	

	3.
	Place of Testing
	
	‐
	

	4.
	Applicable Standard - IEC
	
	‐
	

	5.
	Manufacturer’s type designation, and type ref or model number
	
	‐
	

	6.
	Rated voltage
	kV
	145
	

	7.
	Rated frequency
	Hz
	50
	

	8.
	Maximum continuous system voltage at minimum gas pressure
	kV
	145
	

	9.
	Impulse withstands voltage (peak) at minimum gas pressure
	kV
	650
	

	10.
	Power frequency withstand voltage 1 min. at minimum gas pressure
	kV
	275
	

	11.
	Power frequency withstand voltage at atmospheric pressure
	kV
	
	

	12.
	Rated short time withstand current
	kA
	40
	

	13.
	Rated duration of short time withstand current
	s
	1
	

	14.
	Rated peak short circuit current
	kA
	
	

	15.
	Heaviest part of any feeder for crane
	kg
	
	

	16.
	Feeder
	
	
	

	
	· Width
	mm
	
	

	
	· Depth
	mm
	
	

	
	· Height
	mm
	
	

	17.
	Current SF6 gas replenishing
	Yes/No
	No
	

	18.
	Annual leakage rate for each gas compartment
	%
	≤0.1
	

	19.
	Material of filter employed for moisture absorption
	
	
	

	20.
	Heat losses per feeder at rated Power
	
	
	

	[bookmark: _Toc208924244]Busbars
	
	
	

	1
	Rated normal current
	A
	3150
	

	2.
	Rated current at max. ambient temperature
	A
	
	

	3.
	Conductor Material
	
	
	

	4.
	Standard applicable
	
	
	

	5.
	Single conductor cross section
	mm²
	
	

	[bookmark: _Toc208924245]Circuit Breaker
	
	
	

	1.
	Manufacturer’s Name
	
	
	

	2.
	Manufacture’s Address
	
	
	

	3.
	Manufacturer’s Type Designation
	
	
	

	4.
	Applicable Standard
	
	
	

	5.
	Type tested
	Yes/No
	Yes
	

	6.
	Type test report, Ref. No.
	
	
	

	4.
	Rated normal current at 20°C
	
	
	

	
	- line feeder circuit breaker
	A
	2000
	

	
	- bus coupler / section circuit breaker
	A
	3150
	

	
	- 132kV/11kV transformer circuit
	A
	1250
	

	5.
	Rated current at max. ambient temperature
	A
	
	

	
	- line feeder circuit breaker
	A
	2000
	

	
	- bus coupler / section circuit breaker
	A
	3150
	

	
	- 132kV/11kV transformer circuit breaker
	A
	1250
	

	6.
	Rated short circuit breaking current (symmetrical, r.m.s.)
	kA
	40
	

	7.
	Rated short circuit breaking current (asymmetrical, r.m.s.)
	kA
	40
	

	8.
	Rated short circuit making current (peak)
	kA
	40
	

	9.
	Rated cable charging breaking current
	A
	
	

	10.
	Rated line charging breaking current
	A
	
	

	11.
	Rated small inductive breaking current
	A
	
	

	12
	Voltage drops across terminals of one pole at rated current
	mV
	
	

	13.
	Amplitude factor
	
	
	

	14.
	First pole-to-clear factor
	
	1.5
	

	15.
	Rated operating sequence:
	
	O-t-CO-t'-CO
	

	
	- with t
	sec.
	0.3
	

	
	- with t'
	min.
	3
	

	16.
	Min. time t" between two successful three phase auto reclosures at full rated breaking current (sequence O-t-C-t"-O-t-C)
	min.
	
	

	17.
	Closing time
	ms
	
	

	
	- tolerances
	ms
	
	

	18.
	Dead time (max.)
	ms
	
	

	
	- tolerances
	ms
	
	

	19.
	Break time (max.) at full rated breaking current
	ms
	
	

	
	- tolerances
	ms
	
	

	20.
	Make time (max.)
	ms
	
	

	
	- tolerances
	ms
	
	

	21
	Arcing time (max.) at full short circuit duty
	ms
	
	

	
	- tolerances
	ms
	
	

	22.
	Life duration of main contacts (no load mechanical operations)
	operations
	
	

	23.
	Number of switching operations at rated breaking capacity before contact maintenance becomes necessary
	No.
	min. 10
	

	24
	Rated pressure of SF6 for arc quenching
	bar
	
	

	25.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	
	
	

	
	- voltage rating
	V DC
	110
	

	
	- current rating
	A DC
	
	

	26.
	SF6 pressure at which lockout operates
	bar
	
	

	27.
	To be filled in only in case of hydraulic operating mechanism:
	
	
	

	
	- Setting of pressure relief device
	bar
	
	

	
	- Rated pressure of hydraulic oil
	bar
	
	

	
	- Lowest oil pressure at which lockout
	bar
	
	

	28.
	Making coil
	
	
	

	
	- Rated voltage
	V DC
	110
	

	
	- min. operating voltage
	V
	88
	

	
	- Rated power each
	W
	
	

	29.
	Trip coil
	
	
	

	
	- Rated voltage
	V DC
	110
	

	
	- min. operating voltage
	V
	88
	

	
	- Rated power each
	W
	
	

	30.
	Motor voltage
	V DC
	110
	

	31.
	Motor power
	W
	
	

	32.
	Total loss of heaters for 3 poles
	W
	
	

	33.
	Max. temperature rise of contacts at rated normal Current
	K
	
	

	34.
	Arc quenching medium
	
	SF₆
	

	35.
	Material of main contacts
	
	
	

	36
	Number of breaks in series (per pole)
	No.
	
	

	
	- for closing
	
	
	

	
	- for opening
	
	
	

	37.
	Single pole operation (only in Line Feeder Breakers)
	Yes/No
	No
	

	38.
	Making coil:
	
	
	

	
	- number
	pcs
	
	

	39.
	Trip coil:
	
	
	

	
	- number
	pcs
	2
	

	40.
	Gas quantity of complete breaker (3 Phase)
	kg
	
	

	41.
	Material of filter employed for the absorption of the products of combustion
	
	
	

	42.
	Method of controlling voltage distribution between breaks (capacitor, resistor etc.)
	
	
	

	43.
	Weight of complete 3 pole breaker
	kg
	
	

	44.
	Weight of heaviest part for shipment
	kg
	
	

	[bookmark: _Toc208924246]Disconnecting Switch
	
	
	

	1.
	Model No.
	
	
	

	2.
	Type tested
	Yes/No
	Yes
	

	3.
	Type test report, Ref. No.
	
	
	

	4.
	Standards to which disconnector conforms
	
	IEC 60129
	

	5.
	Power frequency withstand voltage across isolating distance
	kV
	315
	

	6.
	Lightning impulse withstand voltage across isolating distance
	kV
	750
	

	7.
	Rated normal current at 20°C
	
	
	

	
	- feeder disconnecting switch
	A
	2000
	

	
	- bus coupler / section disconnecting switch
	A
	2000
	

	
	-132/11kV transformer feeder disconnecting switch
	A
	1250
	

	8.
	Rated current at max. ambient temperature:
	
	
	

	
	-line feeder disconnecting switch
	A
	2000
	

	
	- bus coupler / section disconnecting switch
	A
	2000
	

	
	- transformer feeder disconnecting switch
	A
	1250
	

	9.
	Voltage drops across terminals of one pole at rated current
	mV
	
	

	10.
	Rated breaking current (capacitive)
	A
	
	

	11.
	Rated momentary current (peak)
	kV
	
	

	12.
	Life duration of main contacts
	operations
	
	

	13.
	Material of main contacts
	
	
	

	14.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	pcs/pcs
	
	

	
	- voltage rating
	V DC
	110
	

	
	- current rating
	A DC
	
	

	15.
	Operating mechanism:
	
	
	

	
	- for closing
	
	Electric motor
	

	
	- for opening
	
	Electric motor
	

	16.
	Manual operating facility
	Yes/No
	Yes
	

	17.
	Motor voltage
	V DC
	110
	

	18.
	Motor power
	W
	
	

	19.
	Hand operating facilities
	Yes/No
	
	

	20.
	Weight
	
	
	

	
	- 3 phase unit with driving mechanism
	kg
	
	

	21.
	Mechanism heater loss
	W
	
	

	[bookmark: _Toc208924247]Maintenance Earthing Switch
	
	
	

	1.
	Type tested
	Yes/No
	Yes
	

	2.
	Type test report, Ref. No.
	
	
	

	3.
	Standards to which earthing switch conforms
	
	
	

	4.
	Life duration of main contacts
	operations
	
	

	5.
	Material of main contacts
	
	
	

	6.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	pcs/pcs
	
	

	
	- voltage
	V DC
	110
	

	7.
	Operating mechanism:
	
	
	

	
	- for opening
	
	Electric motor
	

	
	- for closing
	
	Electric motor
	

	8.
	Motor voltage
	V DC
	110
	

	9.
	Motor power
	W
	
	

	10.
	Hand operating facilities
	Yes/No
	Yes
	

	[bookmark: _Toc208924248]High Speed Earthing Switch
	
	
	

	1.
	Type tested
	Yes/No
	Yes
	

	2.
	Type test report, Ref. No.
	
	
	

	3.
	Standards to which earthing switch conforms
	
	
	

	4.
	Making current
	kA r.m.s
	40
	

	5.
	Number of closing operations with maximum short circuit current before the contact maintenance becomes necessary
	No
	2
	

	6.
	Short circuit withstand duration
	s
	1
	

	7.
	Life duration of main contacts
	operations
	
	

	8.
	Material of main contacts
	
	
	

	9.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	pcs/pcs
	
	

	
	- voltage
	V DC
	110
	

	10.
	Operating mechanism:
	
	
	

	
	- for closing
	
	
	

	
	- for opening
	
	
	

	11.
	Max. Operating time
	
	
	

	
	- for closing
	ms
	
	

	
	- for opening
	ms
	
	

	12.
	Motor voltage
	V DC
	110
	

	13.
	Motor power
	W
	
	

	14.
	Hand operating facilities
	Yes/No
	Yes
	

	[bookmark: _Toc208924249]Current Transformer
	
	
	

	1.
	Type
	
	
	

	2.
	Standards to which CT conforms
	IEC
	60044-1
	

	3.
	Rated secondary current
	A
	1
	

	4.
	Rated primary current and number of cores
	A
	See Scope of Works and drawings
	

	5.
	Rated momentary current (peak)
	kA
	100
	

	6.
	Rated short-time current
	kA
	40
	

	7.
	Measuring cores:
	
	
	

	
	- Accuracy class
	
	0.5
	

	
	- Burden
	
	
	

	
	- Resistance of secondary winding at 75 °C
	Ohms
	
	

	
	- Instrument security factor
	
	
	

	8.
	Protection cores:
	
	
	

	
	- accuracy class protection cores min. (higher class to be used wherever necessitated due to protection requirements)
	
	5P
	

	
	- Resistance of secondary winding protection cores at 75 °C
	Ohms
	
	

	
	- Resistance of secondary winding busbar protection cores at 75 °C
	Ohms
	
	

	9.
	Number of cores
	Nos.
	See Scope of Works and drawings
	

	10.
	Knee point e.m.f. of protection cores
	V
	
	

	11.
	Knee point e.m.f. of busbar protection cores
	V
	
	

	12.
	Insulation material for windings
	
	
	

	13.
	Limits on exciting current
	
	
	

	14
	Partial discharge
	
	According to IEC 60044-1
	

	[bookmark: _Toc208924250]Voltage Transformer
	
	
	

	1.
	Type
	
	
	

	2.
	Standards
	IEC
	IEC 60044-2
	

	3.
	Method of transformation (inductive or capacitive)
	
	inductive
	

	4.
	Nominal primary voltage
	kV
	132/√3
	

	5
	Number of secondaries and accuracy class
	
	See Scope of Works & Drawings
	

	6
	Thermal capacity of ground-fault detection winding
	A/h
	
	

	7
	Rated burden (total on all secondaries)
	VA
	
	

	8.
	Partial discharge
	
	According to IEC 60044-2
	

	9.
	Height
	mm
	
	

	10.
	Weight of single pole unit
	kg
	
	

	[bookmark: _Toc208924251]Local Control Unit for each switch bay
	
	
	

	1.
	Type
	
	
	

	2.
	Manufacturer
	
	
	

	3.
	Standards
	
	
	

	4.
	Material
	
	
	

	5.
	Thickness
	mm
	
	

	6.
	Surface finish
	
	
	

	7.
	Dimensions: -
	
	
	

	
	length
	mm
	
	

	
	width
	mm
	
	

	
	height
	mm
	
	

	8.
	Total net mass
	kg
	
	

	[bookmark: _Toc208924252]Gas Detector

	1.
	Manufacturer
	-
	
	

	2.
	Type
	-
	
	





[bookmark: _Toc208924253]INDOOR SWITCHGEAR & ASSOCIATED EQUIPMENT (12KV)
	No.
	Item
	Units
	Required
12kV
	Tendered
12kV

	[bookmark: _Toc208924254]Medium Voltage Gas Insulated Switchgear
	
	
	

	1.
	Manufacturer’s Name
	
	
	

	2.
	Country of Manufacture
	
	
	

	3.
	Place of Testing
	
	
	

	4.
	Applicable Standard - IEC
	
	
	

	5.
	Manufacturer’s type designation and type ref. or model number
	
	
	

	6.
	Rated voltage
	kV
	12
	

	7.
	Rated frequency
	Hz
	50
	

	8.
	Maximum continuous system voltage at minimum gas pressure
	kV
	12
	

	9.
	Impulse withstands voltage (peak) at minimum gas pressure
	kV
	75
	

	10.
	Power frequency withstand voltage 1 min. at minimum gas pressure
	kV
	28
	

	11.
	Power frequency withstand voltage 1 min. at atmospheric pressure
	kV
	
	

	12.
	Rated short time withstand current:
	kA
	25
	

	13.
	Rated duration of short time withstand current:
	s
	3
	

	14.
	Rated peak short circuit current
	kA
	
	

	15.
	Heaviest part of any feeder for crane
	kg
	
	

	16.
	Feeder
	
	
	

	
	· Width:
	mm
	
	

	
	· Depth:
	mm
	
	

	
	· Height:
	mm
	
	

	17.
	Current SF6 gas replenishing
	Yes/No
	No
	

	18.
	Annual leakage rate for each gas compartment
	%
	≤0.1
	

	19.
	Material of filter employed for moisture absorption
	
	
	

	20.
	Heat losses per feeder at rated Power
	kW
	
	

	[bookmark: _Toc208924255]Busbars
	
	
	

	1.
	Rated normal current
	A
	3000
	

	2.
	Rated current at max. ambient temperature
	A
	3000
	

	3.
	Conductor material
	
	
	

	4.
	Standard applicable
	
	
	

	5.
	Single conductor cross section
	mm²
	
	

	[bookmark: _Toc208924256]Circuit Breaker
	
	
	

	1.
	Manufacturer’s Name
	
	
	

	2.
	Manufacture’s Address
	
	
	

	3.
	Manufacturer’s Type Designation
	
	
	

	4.
	Applicable Standard
	
	
	

	5.
	Type tested
	Yes/No
	Yes
	

	6.
	Type test report, Ref. No.
	
	
	

	4.
	Rated normal current at 20°C
	
	
	

	
	- line & aux. t/f /sub t line feeder circuit breaker
	A
	630/1200
	

	
	- transformer feeder circuit breaker
	A
	2500
	

	
	- bus section circuit breaker
	A
	3150
	

	5.
	Rated current at max. ambient temperature
	A
	
	

	
	- line & aux. t/f/sub t line feeder/ line circuit breaker
	A
	630/1200
	

	
	- transformer feeder circuit breaker
	A
	2500
	

	
	- bus section circuit breaker
	A
	3150
	

	6.
	Rated short circuit breaking current (symmetrical, r.m.s.)
	kA
	25
	

	7.
	Rated short circuit breaking current (asymmetrical, r.m.s.)
	kA
	25
	

	8.
	Rated short circuit making current (peak)
	kA
	78.75
	

	9.
	Rated cable charging breaking current
	A
	
	

	10.
	Rated line charging breaking current
	A
	
	

	11.
	Rated small inductive breaking current
	A
	
	

	12.
	Voltage drops across terminals of one pole at rated current
	mV
	
	

	13.
	Amplitude factor
	
	
	

	14.
	Frist pole –to-clear factor
	
	1.5
	

	15.
	Rated operating sequence:
	
	O-t-CO-t'-CO
	

	
	- with t
	sec.
	0.3
	

	
	- with t'
	min.
	3
	

	16.
	Min. time t" between two successful three phase auto reclosures at full rated breaking current (sequence O-t-C-t"-O-t-C)
	min.
	
	

	17.
	Closing time
	ms
	
	

	
	- tolerances
	ms
	
	

	18.
	Dead time (max.)
	ms
	
	

	
	- tolerances
	ms
	
	

	19.
	Break time (max.) at full rated breaking current
	ms
	
	

	
	- tolerances
	ms
	
	

	20.
	Make time (max.)
	ms
	
	

	
	- tolerances
	ms
	
	

	21.
	Arcing time (max.) at full short circuit duty
	ms
	
	

	
	- tolerances
	ms
	
	

	22.
	Life duration of main contacts (no load mechanical operations)
	operations
	
	

	23.
	Number of switching operations at rated breaking capacity before contact maintenance becomes necessary
	No.
	min. 25
	

	24.
	skip
	
	
	

	25
	Auxiliary contacts:
	
	
	

	
	· number (NO/NC)
	
	
	

	
	· voltage rating
	V DC
	110
	

	
	· current rating
	A DC
	
	

	26.
	SF6 pressure at which lockout operates
	bar
	
	

	27.
	To be filled in only in case of hydraulic operating mechanism:
	
	
	

	
	· Setting of pressure relief device
	bar
	
	

	
	· Rated pressure of hydraulic oil
	bar
	
	

	
	· Lowest oil pressure at which lockout
	
	
	

	28.
	Making coil
	
	
	

	
	· Rated voltage
	V DC
	110
	

	
	· Min. operating voltage
	V
	88
	

	
	· Rated power each
	W
	
	

	29.
	Trip coil
	
	
	

	
	· Rated voltage
	V DC
	110
	

	
	· Min. operating voltage
	V
	88
	

	
	· Rated power each
	W
	
	

	30.
	Motor voltage
	V DC
	110
	

	31.
	Motor power
	W
	
	

	32.
	Total loss of heaters for 3 poles
	W
	
	

	33.
	Max. temperature rise of contacts at rated normal Current
	K
	
	

	34.
	Arc. quenching medium
	
	vacuum
	

	35.
	Material of main contacts
	
	
	

	36.
	Number of breaks in series (per pole)
	No.
	
	

	
	· For closing
	
	
	

	
	· For opening
	
	
	

	37.
	Single pole operation (only in Line Feeder Breakers)
	Yes/No
	No
	

	38.
	Making coil:
	
	
	

	
	· Number
	pcs
	
	

	39.
	Trip coil:
	
	
	

	
	· Number
	pcs
	2
	

	40.
	Gas quantity of complete breaker (3 Phase)
	kg
	
	

	41.
	Material of filter employed for the absorption of the products of combustion
	
	
	

	42.
	Method of controlling voltage distribution between breaks (capacitor, resistor etc.)
	
	
	

	43.
	Weight of complete 3 pole breaker
	kg
	
	

	44.
	Weight of heaviest part for shipment
	kg
	
	

	[bookmark: _Toc208924257]Disconnecting Switch
	
	
	

	1.
	Model No.
	
	
	

	2.
	Type tested
	Yes/No
	Yes
	

	3.
	Type test report, Ref. No.
	
	
	

	4.
	Standards to which disconnector conforms
	
	62271-200
	

	5.
	Power frequency withstand voltage across isolating distance
	kV
	32
	

	6.
	Lighting impulse withstand voltage across isolating distance
	kV
	85
	

	7.
	Rated normal current at 20 °C
	
	
	

	
	· Line and aux.t/f/sub t line feeder disconnecting switch
	A
	630/1200
	

	
	· Bus section disconnecting switch
	A
	3150
	

	
	· Transformer feeder disconnecting switch
	A
	2500
	

	8.
	· Rated current at max. ambient temperature:
	
	
	

	
	· Line and aux.t/f/sub t line feeder disconnecting switch
	A
	630/1200
	

	
	· Bus section disconnecting switch
	A
	3150
	

	
	· Transformer feeder disconnecting switch
	A
	2500
	

	9.
	Voltage drops across terminals of one pole at rated current
	mV
	
	

	10.
	Rated breaking current (capacitive)
	A
	
	

	11.
	Rated momentary current (peak)
	kA
	
	

	12.
	Lite duration of main contacts
	operations
	
	

	13.
	Material of main contacts
	
	
	

	14.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	pcs/pcs
	
	

	
	- voltage rating
	V DC
	110
	

	
	- current rating
	A DC
	
	

	15.
	Operating mechanism:
	
	
	

	
	- for closing
	
	electric motor
	

	
	- for opening
	
	electric motor
	

	16.
	Manual operating facility
	Yes/No
	Yes
	

	17.
	Motor voltage
	V DC
	110
	

	18.
	Motor power
	W
	
	

	19.
	Hand operating facilities
	Yes/No
	
	

	20.
	Weight
	
	
	

	
	- 3 phase unit with driving mechanism
	kg
	
	

	21.
	Mechanism heater loss
	W
	
	

	[bookmark: _Toc208924258]Maintenance Earthing Switch
	
	
	

	1.
	Type tested
	Yes/No
	Yes
	

	2.
	Type test report, Ref. No.
	
	
	

	3.
	Standards to which earthing switch conforms
	
	
	

	4.
	Life duration of main contacts
	operations
	
	

	5.
	Material of main contacts
	
	
	

	6.
	Auxiliary contacts:
	
	
	

	
	- number (NO/NC)
	pcs/pcs
	
	

	
	- voltage
	V DC
	110
	

	7.
	Operating mechanism:
	
	
	

	
	- for opening
	
	Electric motor
	

	
	- for closing
	
	Electric motor
	

	8.
	Motor voltage
	V DC
	110
	

	9.
	Motor power
	W
	
	

	10.
	Hand operating facilities
	Yes/No
	Yes
	

	[bookmark: _Toc208924259]Current Transformer
	
	
	

	1.
	Type
	
	
	

	2.
	Standards to which CT conforms
	IEC
	60044-1
	

	3.
	Rated secondary current
	A
	1
	

	4.
	Rated primary current and number of cores
	A
	See Scope of Works and drawings
	

	5.
	Rated secondary current (peak)
	kA
	
	

	6.
	Rated short-time current
	kA
	
	

	7.
	Measuring cores:
	
	
	

	
	· Accuracy class
	
	0.5
	

	
	· Burden
	
	
	

	
	· Resistance of secondary winding at 75°C
	Ohms
	
	

	
	· Instrument security factor
	
	
	

	8.
	Metering cores:
	
	
	

	
	· Accuracy class
	
	0.2
	

	
	· Burden
	
	
	

	
	· Instrument security factor
	
	
	

	9.
	· Protection cores:
	
	
	

	
	· Accuracy class protection cores min. (higher class to be used wherever necessitated due to protection requirement)
	
	5P
	

	
	· Resistance of secondary winding protection cores at 75°C
	Ohms
	
	

	
	· Resistance of secondary winding busbar protection cores at 75°C
	Ohms
	
	

	10.
	Number of cores
	Nos.
	See Scope of Works and drawings
	

	11.
	Knee point e.m.f. of protection cores
	V
	
	

	12.
	Knee point e.m.f. of busbar protection cores
	V
	
	

	13.
	Insulation material for windings
	
	
	

	14.
	Limits on exciting current
	A
	
	

	15.
	Partial discharge
	
	According to IEC 60044-1
	

	[bookmark: _Toc208924260]Voltage Transformer
	
	
	

	1.
	Type
	
	
	

	2.
	Standards
	IEC
	IEC 60044-2
	

	3.
	Method of transformation (inductive or capacitive)
	
	inductive
	

	4.
	Nominal primary voltage
	kV
	11/√3
	

	
5.
	Number of secondaries and accuracy class
	
	See Scope
of Works & Drawings
	

	6.
	Thermal capacity of ground-fault detection winding
	A/h
	
	

	7.
	Rated burden (total on all secondaries)
	VA
	
	

	8.
	Partial discharge
	
	acc. IEC 60044-2
	

	9.
	Height
	mm
	
	

	10.
	Weight of single pole unit
	kg
	
	

	[bookmark: _Toc208924261]Local Control Unit
	
	
	

	1.
	Type
	
	
	

	2.
	Manufacturer
	
	
	

	3.
	Standards
	
	
	

	4.
	Material
	
	
	

	5.
	Thickness
	mm
	
	

	6.
	Surface finish
	
	
	

	7.
	Dimensions: -
	
	
	

	
	length
	mm
	
	

	
	width
	mm
	
	

	
	height
	mm
	
	

	8.
	Total net mass
	kg
	
	





[bookmark: _Toc208924262]LVAC EQUIPMENT
	No.
	Item
	Units
	Required
	Tendered

	(a)
	DISTRIBUTION BOARD
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer's Address
	
	
	

	3.
	Manufacturer’s type designation and type ref number or Model number
	
	
	

	4.
	Rating
	A
	1000
	

	5.
	Fault Rating
	kA
	16
	

	6.
	Voltage
	V
	400/230
	

	(b)
	MCCB
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer's Address
	
	
	

	3.
	Manufacturer’s type designation and type ref number or Model number
	
	
	

	4.
	Type
	
	
	

	5.
	Rating
	A
	
	

	6.
	Fault Rating
	kA
	16
	

	(c)
	ACB
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer's Address
	
	
	

	3.
	Manufacturer’s type designation and type ref number or Model number
	
	
	

	4.
	Type
	
	
	

	5.
	Rating
	A
	
	

	6.
	Fault Rating
	kA
	16
	




[bookmark: _Toc208924263]BATTERIES AND CHARGER
	No.
	Item
	Units
	Required
110V
	Tendered
110V

	[bookmark: _Toc208924264]110V DC System
	
	
	

	(a)
	Battery
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Country of Manufacture
	
	
	

	3.
	Place of Testing
	
	
	

	4.
	Applicable Standard - IEC
	
	60623
	

	5.
	Manufacturer’s type designation, and type ref or model number
	
	NiCd
	

	6.
	Voltage
	V DC
	110
	

	7.
	Capacity at 10-hour rate
	Ah
	300
	

	8.
	Number of cells
	
	
	

	9.
	Voltage per cell
	V
	
	

	10.
	Battery voltage at end of the duty cycle
	V
	
	

	11.
	Normal charging rate
	A
	
	

	12.
	Maximum charging rate
	A
	
	

	13.
	Ampere-hour efficiency at ten-hour rate
	%
	
	

	14.
	Ampere-hour efficiency at one hour rate
	%
	
	

	15.
	Dimensions of cells
	mm
	
	

	16.
	Dimensions of battery complete
	mm
	
	

	17.
	Weight of cell complete with electrolyte
	kg
	
	

	18.
	Total weight of battery complete
	kg
	
	

	19.
	Internal resistance per cell when fully charged
	ohms
	
	

	20.
	Material of battery case
	
	
	

	(b)
	Battery Charger
	
	
	

	1.
	Manufacturer’s name
	
	
	

	2.
	Manufacturer’s address
	
	
	

	3.
	Place of Testing
	
	
	

	
	Type
	
	NiCd
	

	4.
	Manufacturer’s type designation and type ref number or model number
	
	
	

	5.
	Applied standard
	
	
	

	6.
	Number of phases
	Three
	3
	

	7.
	Type of charger control
	Micro processor
	
	

	8.
	AC Input Nominal Voltage
	V
	400
	

	9.
	AC Input Voltage range
	%
	
	

	10.
	Operating frequency
	Hz
	
	

	11.
	AC input to charger at full load
	kVA
	
	

	12.
	AC input current
	A
	
	

	13.
	DC Nominal Voltage
	V
	110
	

	14.
	DC output of the charger
	kW
	
	

	15.
	Constant voltage
	
	
	

	
	(i) Floating charge
	V
	
	

	
	(ii) Equalizing charge
	V
	
	

	16.
	Maximum output voltage
	
	
	

	
	(i) at automatic control
	V
	
	

	
	(ii) at Boost charge
	V
	
	

	17.
	Regulation
	%
	
	

	18.
	Range of DC voltage control
	
	
	

	19.
	Output voltage ripple
	%
	4
	

	20.
	Protection class
	
	IP 51
	

	21.
	Operating ambient temperature
	°C
	45
	

	22.
	Dimension
	
	
	

	
	(i) Height
	mm
	
	

	
	(ii) Width
	mm
	
	

	
	(iii) Depth
	mm
	
	

	23.
	Normal and Boost charge are Independent Units
	Yes/No
	
	

	24.
	Test report reference No:
	
	
	

	(c)
	110V D.C. Switchboards
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer's Address
	
	
	

	3.
	Place of Testing
	
	
	

	4.
	Type of construction
	
	
	

	5.
	Manufacturer’s type designation and type ref number
	
	
	

	6..
	Busbars: -
	
	
	

	
	(i) Maximum current rating
	A
	
	

	
	(ii) Dimensions
	mm
	
	

	7.
	Boost charge contactors: -
	
	
	

	
	(i) Manufacturer
	
	
	

	
	(ii) Maximum current rating
	A
	
	

	
	(iii) Coil rating
	W
	
	

	
	(iv) Method of interlocking
	
	
	

	8.
	Alarm relays: -
	
	
	

	
	(i) Manufacturer
	
	
	

	
	(ii) Type and reference
	
	
	

	
	(iii) Power consumption: -
	
	
	

	
	a) Quiescent
	A
	
	

	
	b) Operated
	mA
	
	

	9.
	Number and rating of distribution circuits
	
	
	

	10.
	Overall dimensions
	mm
	
	

	11.
	Total weight
	kg
	
	

	[bookmark: _Toc208924265]48V DC System
	
	
	

	 (a)
	Battery
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Country of Manufacture
	
	
	

	3.
	Place of Testing
	
	
	

	4.
	Applicable Standard - IEC
	
	60623
	

	5.
	Manufacturer’s type designation, and type ref or model number
	
	NiCd
	

	6.
	Voltage
	V DC
	48
	

	7.
	Capacity at 10-hour rate
	Ah
	200
	

	8.
	Number of cells
	
	
	

	9.
	Voltage per cell
	V
	
	

	10.
	Battery voltage at end of the duty cycle
	V
	
	

	11.
	Normal charging rate
	A
	
	

	12.
	Maximum charging rate
	A
	
	

	13.
	Ampere-hour efficiency at ten-hour rate
	%
	
	

	14.
	Ampere-hour efficiency at one hour rate
	%
	
	

	15.
	Dimensions of cells
	mm
	
	

	16.
	Dimensions of battery complete
	mm
	
	

	17.
	Weight of cell complete with electrolyte
	kg
	
	

	18.
	Total weight of battery complete
	kg
	
	

	19.
	Internal resistance per cell when fully charged
	ohms
	
	

	20.
	Material of battery case
	
	
	

	(b)
	Battery Charger
	
	
	

	1.
	Manufacturer’s name
	
	
	

	2.
	Manufacturer’s address
	
	
	

	3.
	Place of Testing
	
	
	

	
	Type
	
	NiCd
	

	4.
	Manufacturer’s type designation and type ref number or model number
	
	
	

	5.
	Applied standard
	
	
	

	6.
	Number of phases
	Three
	3
	

	7.
	Type of charger control
	Micro processor
	
	

	8.
	AC Input Nominal Voltage
	V
	400
	

	9.
	AC Input Voltage range
	%
	
	

	10.
	Operating frequency
	Hz
	
	

	11.
	AC input to charger at full load
	kVA
	
	

	12.
	AC input current
	A
	
	

	13.
	DC Nominal Voltage
	V
	48
	

	14.
	DC output of the charger
	kW
	
	

	15.
	Constant voltage
	
	
	

	
	(i) Floating charge
	V
	
	

	
	(ii) Equalizing charge
	V
	
	

	16.
	Maximum output voltage
	
	
	

	
	(i) at automatic control
	V
	
	

	
	(ii) at Boost charge
	V
	
	

	17.
	Regulation
	%
	
	

	18.
	Range of DC voltage control
	
	
	

	19.
	Output voltage ripple
	%
	4
	

	20.
	Protection class
	
	IP 51
	

	21.
	Operating ambient temperature
	°C
	45
	

	22.
	Dimension
	
	
	

	
	(i) Height
	mm
	
	

	
	(ii) Width
	mm
	
	

	
	(iii) Depth
	mm
	
	

	23.
	Normal and Boost charge are Independent Units
	Yes/No
	
	

	24.
	Test report reference No:
	
	
	

	(c)
	48V D.C. Switchboards
	
	
	

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer's Address
	
	
	

	3.
	Place of Testing
	
	
	

	4.
	Type of construction
	
	
	

	5.
	Manufacturer’s type designation and type ref number
	
	
	

	6.
	Busbars:
	
	
	

	
	(i) Maximum current rating
	A
	
	

	
	(ii) Dimensions
	mm
	
	

	7.
	Boost charge contactors: -
	
	
	

	
	(i) Manufacturer
	
	
	

	
	(ii) Maximum current rating
	A
	
	

	
	(iii) Coil rating
	W
	
	

	
	(iv) Method of interlocking
	
	
	

	8.
	Alarm relays: -
	
	
	

	
	(i) Manufacturer
	
	
	

	
	(ii) Type and reference
	
	
	

	
	(iii) Power consumption: -
	
	
	

	
	a) Quiescent
	A
	
	

	
	b) Operated
	mA
	
	

	9.
	Number and rating of distribution circuits
	
	
	

	10.
	Overall dimensions
	mm
	
	

	11.
	Total weight
	kg
	
	




[bookmark: _Toc208924266]145 KV PROTECTION EQUIPMENT
	No.
	Item
	Units
	Required
	Tendered

	[bookmark: _Toc208924267]132/11 kV Transformer Biased Differential Protection
	
	
	

	1.
	Manufacturer’s Name and Address
	
	
	

	2.
	Manufacturer's type designation & model number
	
	
	

	3.
	Range of operating coil settings
	% of CT rating
	
	

	4.
	Range of bias coil settings
	% of CT rating
	
	

	5.
	2nd harmonics restraint
	Yes/No
	Yes
	

	6.
	High set differential element
	Yes/No
	
	

	7.
	Minimum sensitivity
	
	
	

	
	(i) Earth faults
	% of CT rating
	
	

	
	(ii) Phase faults
	% of CT rating
	
	

	8.
	Maximum through fault at which the protective equipment is stable with recommended settings
	
	
	

	
	(iii) Earth faults
	% of CT rating
	
	

	
	(iv) Phase faults
	% of CT rating
	
	

	9.
	Operating time of relay by twice of setting current
	ms
	
	

	10.
	Test plugs given as per Technical
Specification
	Yes/No
	Yes
	

	[bookmark: _Toc208924268]Transformer Restricted Earth Fault Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Operating principle, high/low impedance
	
	Low impedance
	

	4.
	Minimum relay setting
	A
	
	

	5.
	Sensitivity of scheme (Allowing for CT magnetizing current, etc.)
	A
	
	

	6.
	Maximum through fault current at which protection is stable.
	A
	
	

	7.
	CT requirements.
	
	
	

	8.
	Operating time at twice relay minimum setting.
	ms
	
	

	9.
	Operating time at ten times relay minimum setting.
	ms
	
	

	[bookmark: _Toc208924269]Busbar Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number.
	
	
	

	3.
	Operating principle, e.g., high impedance, low impedance
	
	Low impedance
	

	4.
	Minimum relay setting
	
	
	

	5.
	Sensitivity of scheme (Allowing for CT magnetizing current, etc.)
	
	
	

	6.
	Maximum through fault current at which protection is stable
	A
	
	

	7.
	CT requirements
	
	
	

	8.
	Estimated magnetizing current at relay setting
	
	
	

	9.
	Operating time at twice relay minimum setting
	ms
	
	

	10.
	Operating time at ten times relay minimum setting
	ms
	
	

	11.
	Maximum No of input to the relay
	
	
	

	12.
	Burden per relay input
	VA
	
	

	[bookmark: _Toc208924270]Tripping Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation and model number
	
	
	

	3.
	Nominal operating voltage
	V
	
	

	4.
	Minimum operating voltage
	V
	
	

	5.
	Operating indicator
	
	
	

	6.
	Operating time at nominal voltage
	ms
	
	

	7.
	Contact rating:
	
	
	

	
	Make and carry continuously
	V/A
	
	

	
	Break resistive watts inductive
	VA
	
	

	[bookmark: _Toc208924271]Inverse Time Overcurrent and Earth Fault Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Inverse time element
	
	
	

	
	-Standard Inverse
	Selectable
/
Fixed
	
	

	
	-Very Inverse
	Selectable
/
Fixed
	
	

	
	-Extremely Inverse
	Selectable
/
Fixed
	
	

	4.
	Range of current settings:
	
	
	

	
	(i) over current
	A
	
	

	
	(ii) earth fault
	A
	
	

	5.
	Range of operating times at highest timing setting at ten times current setting
	s
	
	

	6.
	Range of operating times at highest timing setting at twice current setting
	s
	
	

	7.
	High set instantaneous element
	
	
	

	8.
	Range of settings:
	
	
	

	
	- over current
	A
	
	

	9.
	Transient over- reach
	%
	
	

	10.
	Operating times:
	
	
	

	
	- at twice setting
	s
	
	

	
	- at ten times setting
	s
	
	

	11.
	Burden of relay on minimum inverse time element current setting at a current ten times setting
	
	
	

	
	- overcurrent
	VA
	
	

	
	- earth fault
	VA
	
	

	12.
	Directional element (where applicable)
	
	
	

	13.
	Operating time
	
	
	

	14.
	Direction discrimination Minimum voltage required at currents between
	
	
	

	
	(i) 1 X rated current
	
	
	

	
	(ii) 10 X rated current
	
	
	

	15.
	Whether directional element controls the overcurrent protection
	
	
	

	16.
	Reset time after removal of ten times CT rated current for
	
	
	

	
	(i) phase element (100%)
	ms
	
	

	
	(ii) EF element	(40%)
	ms
	
	

	[bookmark: _Toc208924272]Line Differential Relay for 132 kV Overhead/Cable Line
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Independent measurement per
phase
	Yes/No
	
	

	4.
	Integrated backup distance
protection
	Yes/No
	Yes
	

	5.
	Continuous supervision of protection
signal communication
	Yes/No
	Yes
	

	6.
	Emergency operation as over
current back-up protection
	Yes/No
	Yes
	

	7.
	Max. Protection range without add.
Transmission device
	km
	
	

	8.
	Max. Protection range with add. Transmission device
	km
	
	

	9.
	Typical operating time
	ms
	
	

	10.
	Restraint criteria
	
	
	

	11.
	Basic Setting range
	
	
	

	12.
	Provision for transmitting binary
signals
	Yes/No
	Yes
	

	[bookmark: _Toc208924273]Distance Protection for 132kV Overhead Lines / Cable
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3
	Integrated into differential element
	Yes/No
	Yes
	

	4.
	Segregated Measuring Element for phase to phase and phase to earth fault
	
Yes/No
	

Yes
	

	5.
	Segregated Element for each Zone
	Yes/No
	Yes
	

	6.
	Number of zones
	
	Min 3
	

	7.
	Shape of impedance characteristic
	
	
	

	
	· Zone 1
	
	
	

	
	· Zone 2
	
	
	

	
	· Zone 3
	
	
	

	
	Reverse looking element (blocking signal initiation)
	
	
	

	8.
	Sensitivity:
	
	
	

	
	(i) Minimum operating current
	A
	
	

	
	· Earth faults
	
	
	

	
	· Phase faults
	
	
	

	
	(ii) Minimum necessary voltage at Zone 1 reach point (if applicable)
	V
	
	

	
	· Earth faults
	
	
	

	
	· Phase faults
	
	
	

	
	(iii) Minimum zone 1 ohmic impedance to which relay can be set
	ohms
	
	

	
	(iv) Maximum zone 1 ohmic impedance to which relay can be set and maintain accuracy
	ohms
	
	

	
	(v) Minimum zone 2 ohmic impedance to which relay can be set
	ohms
	
	

	
	(vi) Maximum zone 2 ohmic impedance to which relay can be set and
	ohms
	
	

	
	(vii) Maximum zone 3 ohmic reach
	ohms
	
	

	
	Forward reach
	
	
	

	
	Reverse reach
	
	
	

	9.
	Are forward and reverse reach setting independent of each other?
	Yes/No
	
	

	10.
	Can resistance and reactance reaches be set independent of each other?
	Yes/No
	
	

	11.
	Directional sensitivity
	V
	
	

	12.
	Current transformer requirements
	
	
	

	13.
	Voltage transformer requirements
	
	
	

	14.
	Back up zone time ranges
	s
	
	

	
	· Zone 1
	
	
	

	
	· Zone 2
	
	
	

	
	· Zone 3
	
	
	

	15.
	Method used to clear close-in faults
	
	
	

	
	(i) which occur when line is already energized in service
	
	
	

	
	(ii) which exist upon line energization
	
	
	

	[bookmark: _Toc208924274]Dead Line Check Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Voltage setting ranges
	
	
	

	
	(i) Busbar Voltage
	V
	
	

	
	(ii) Line Voltage
	V
	
	

	4.
	Any time delays (Specify function and value)
	
	
	

	[bookmark: _Toc208924275]Synchronising Check Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation
	
	
	

	3.
	Setting ranges
	
	
	

	
	(i) Phase angles
	degrees
	
	

	
	(ii) Voltage difference
	V
	
	

	
	(iii) Frequency
	Hz
	
	

	4.
	Any time delays (Specify function and value)
	
	
	

	[bookmark: _Toc208924276]Breaker Failure Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation
	
	
	

	3.
	Setting of current elements:
	
	
	

	
	(i) phase faults
	
	
	

	
	(ii) earth faults
	
	
	

	4.
	Timer setting
	
	
	

	5.
	Burden of relay at minimum current setting at 10 times CT secondary rated current during:
	
	
	

	
	(i) phase faults
	
	
	

	
	(ii) earth faults
	
	
	

	6.
	Reset time of overcurrent element
	
	15ms or less
	

	[bookmark: _Toc208924277]Intercropping Send/Receiver Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designations & model number
	
	
	

	
	(i) send relay
	
	
	

	
	(ii) receive relay
	
	
	

	3.
	Send relay:
	
	
	

	
	(i) Insulation level: kV (minimum 15kV)
	
	
	

	
	(ii) Rated operating voltage:
	V
	
	

	
	(iii) Operating time at nominal volts:
	ms
	
	

	
	(iv) Is operation indicator fitted:
	
	
	

	
	(v) Is injection resistor required:
	
	
	

	
	(vi) Insulation level of injection resistor:
	
	
	

	4.
	Receive relay:
	
	
	

	
	(i) Insulation level: kV (minimum 15kV)
	
	
	

	
	(ii) Degree of surge proofing
	Amps a.c.& 50Hz
	
	

	
	(iii) Minimum operating voltage/current:
	V/A
	
	

	
	(iv) Nominal operating voltage/current
	V/A
	
	

	
	(v) Operating time at nominal operating
	ms
	
	

	
	(vi) Voltage/Current
	V/A
	
	

	
	(vii) Is operation indicator fitted
	
	
	

	[bookmark: _Toc208924278]Under Frequency Relay (If Applicable)
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Frequency setting range
	Hz
	
	

	4.
	Accuracy
	
	
	

	5.
	Time delay setting ranges
	s
	
	

	[bookmark: _Toc208924279]Relay Test Equipment

	1
	Manufacture
	-
	
	

	2
	Type
	-
	
	




[bookmark: _Toc208924280]12 KV PROTECTION EQUIPMENT
	No.
	Item
	Units
	Required
12kV
	Tendered
12kV

	[bookmark: _Toc208924281]Transformer Restricted Earth Fault Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Operating principle, high impedance
	
	
	

	4.
	Minimum relay setting
	A
	
	

	5.
	Sensitivity of scheme (Allowing for CT magnetizing current, etc.)
	A
	
	

	6.
	Maximum through fault current at which protection is stable.
	A
	
	

	7.
	CT requirements.
	
	
	

	8.
	Operating time at twice relay minimum setting.
	ms
	
	

	9.
	Operating time at ten times relay minimum setting.
	ms
	
	

	[bookmark: _Toc208924282]Tripping Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation and model number
	
	
	

	3.
	Nominal operating voltage
	V
	
	

	4.
	Minimum operating voltage
	V
	
	

	5.
	Operating indicator
	
	
	

	6.
	Operating time at nominal voltage
	ms
	
	

	7.
	Contact rating:
	
	
	

	
	(i) Make and carry continuously
	V/A
	
	

	
	(ii) Break resistive watts inductive
	VA
	
	

	[bookmark: _Toc208924283]Inverse Time Overcurrent & Earth Fault Protection
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Inverse time element
	
	
	

	4.
	Range of current settings:
	
	
	

	
	(i) over current
	A
	
	

	
	(ii) earth fault
	A
	
	

	
5.
	Range of operating times at highest timing setting at ten times current setting
	s
	
	

	6.
	Range of operating times at highest timing setting at twice current setting
	s
	
	

	7.
	High set instantaneous element
	
	
	

	8.
	Range of settings:
	
	
	

	
	- over current
	A
	
	

	9.
	Transient over- reach
	%
	
	

	10.
	Operating times:
	
	
	

	
	- at twice setting
	s
	
	

	
	- at ten times setting
	s
	
	

	11.
	Burden of relay on minimum inverse time element current setting at a current ten times setting
	
	
	

	
	- overcurrent
	VA
	
	

	
	- earth fault
	VA
	
	

	12.
	Directional element (where applicable)
	
	
	

	13.
	Operating time
	
	
	

	14.
	Direction discrimination Minimum voltage required at currents between
	
	
	

	
	(i) 1 X rated current
	
	
	

	
	(ii) 10 X rated current
	
	
	

	15.
	Whether directional element controls the overcurrent protection
	
	
	

	16.
	Reset time after removal of ten times CT rated current for
	
	
	

	
	(i) phase element (100%)
	ms
	
	

	
	(ii) EF element	(40%)
	ms
	
	

	[bookmark: _Toc208924284]Dead Line Check Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Voltage setting ranges
	
	
	

	
	(i) Busbar voltage
	V
	
	

	
	(ii) Line Voltage
	V
	
	

	4.
	Any time delays (Specify function and value)
	
	
	

	[bookmark: _Toc208924285]Synchronising Check Relays
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation
	
	
	

	3.
	Setting ranges
	
	
	

	
	(i) Phase angles
	degrees
	
	

	
	(ii) Voltage difference
	V
	
	

	
	(iii) Frequency
	Hz
	
	

	4.
	Any time delays (Specify function and value)
	
	
	

	[bookmark: _Toc208924286]Under Frequency Relay
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Frequency setting range
	Hz
	
	

	4.
	Accuracy
	
	
	

	5.
	Time delay setting ranges
	s
	
	




[bookmark: _Toc208924287]SUBSTATION AUTOMATION SYSTEM
	No.
	Item
	Units
	Required
	Tendered

	1.
	Manufacturer's Name
	
	
	

	2.
	Manufacturer’s Country
	
	
	

	3.
	Manufacturer’s	type designation & model number
	
	
	

	4.
	Temperature range
	
	
	

	
	a.  Operation
	°C
	-10 to +50
	

	
	b.  Transport and storage
	°C
	10 to +70
	

	5.
	Relative humidity
	
	
	

	
	a.  Operation max./min.
	%
	95/5
	

	
	b.  Transport and storage
	%
	> 95/5
	

	6.
	All independent circuits fully galvanically isolated
	
	Yes
	

	7.
	Dielectric strength, AC 50Hz, 1Min.
	kV
	2
	

	8.
	MTBF of I/O board
	h
	>100,000
	

	9.
	MTBF of CPU board
	h
	>80,000
	

	10.
	MTTR
	h
	<1
	

	11.
	Self-test system
	
	Yes
	

	12.
	Transmission protocol standard
	
	IEC 61850
	

	13.
	Transmission	modes (programmable and by parameter changes)
	
	Yes
	

	14.
	Parallel transmission on two channels and receiving on the best one
	
	Yes
	

	15.
	Parallel transmission on both channels and receiving on both channels
	
	Yes
	

	16.
	Transmitted information chronology
	
	
	

	17.
	Status changes transmitted with time tag (1ms)
	
	Yes
	




[bookmark: _Toc208924288]FIBRE OPTIC & SCADA/TELECOMMUNICATION EQUIPMENT
	No.
	Item
	Units
	Required
	Tendered

	[bookmark: _Toc208924289]SDH-Multiplexer (Fibre Optic Equipment)
	
	
	

	(a)
	Main Services
	
	
	

	1.
	Manufacturer's name & address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Standards
	
	By tender Specification
	

	4.
	Working temperature range
	°C
	
	

	5.
	Relative humidity
	
	
	

	6.
	Working voltage
	V DC
	-48V DC
	

	7.
	Power consumption
	W
	
	

	8.
	Size of panel (W x D x H)
	mm
	
	

	(b)
	SDH card
	
	
	

	1.
	Bit Rate
	MBits/s
	
	

	2.
	STM-4 optical interfaces for directions
	
	
	

	3.
	1+1 path protection
	
	Yes
	

	4.
	Power Consumption
	W
	
	

	(c)
	Other Interface Card
	
	
	

	(i)
	4wire Voice Interfaces for PLTS
	
	
	

	1.
	Humidity
	
	
	

	2.
	Voice Channels per module
	
	> 08
	

	3.
	Power Consumption
	W
	
	

	(ii)
	E1 Interface
	
	
	

	1.
	Bit Rate
	kBits/s
	
	

	2.
	Options
	
	> 08
	

	3.
	Number of Interfaces
	
	
	

	4.
	Power Consumption
	W
	
	

	(iii)
	FXS Interface
	
	
	

	1.
	Input level
	dBr
	
	

	2.
	Output level
	dBr
	
	

	3.
	Frequency Response
	
	
	

	4.
	Idle Channel Noise
	
	
	

	5.
	Ring Voltage
	
	
	

	6.
	Signaling
	
	
	

	7.
	Voice Channels per module
	
	> 10
	

	8.
	Power Consumption
	W
	
	

	(iv)
	Data Interface (V.24/V.28)
	
	
	

	1.
	Bit Rate
	kBits/s
	
	

	2.
	Options
	
	
	

	3.
	Number of Interfaces
	
	
	

	4.
	Power Consumption
	W
	
	

	(v)
	Ethernet Interface for SAS
	
	
	

	1.
	Bit Rate
	MBits/s
	10/100 Base
	

	2.
	Routing facilities
	
	Yes
	

	3.
	Separate Ethernet Rings
	
	Yes
	

	4.
	Number of Interfaces
	
	> 8
	

	5.
	Power Consumption
	W
	
	

	(vi)
	Tele protection Interface
	
	
	

	1.
	Voltage Range
	V DC
	
	

	2.
	Output Current (Cont./Surge)
	A
	
	

	3.
	Propagation Delay Time
	ms
	
	

	4.
	1+1 path Switchover Time
	ms
	
	

	5.
	Number of Interfaces
	Nos
	
	

	6.
	Power Consumption
	W
	
	

	[bookmark: _Toc208924290]VoIP Telephone System
	
	
	

	(a)
	IP Phone
	
	
	

	1.
	Manufacturer's name & address
	
	
	

	2.
	Manufacturer’s type designation & model number
	
	
	

	3.
	Standards
	
	By tender Specification
	

	4.
	Working temperature range
	°C
	
	

	5.
	Relative humidity
	
	
	

	6.
	Working voltage
	V DC
	-48V DC
	

	7.
	Power consumption
	W
	
	

	8.
	Size of panel (W x D x H)
	mm
	
	


[bookmark: _Toc208924291]GROUNDING MATERIALS
	No.
	Item
	Units
	Required
	Tendered

	(a)
	Shield Wire System
	
	
	

	1.
	Manufacturer’s name and address
	
	
	

	2.
	Material
	
	
	

	3.
	Overall diameter
	mm
	
	

	4.
	Nominal section
	mm2
	
	

	5.
	Cross section and make-up
	
	
	

	6.
	Maximum rated current (3 Sec.)
	A
	
	

	7.
	Maximum working tension of main connections
	kg/m2
	
	

	8.
	Resistance of conductor per 100 m at 30 0C
	ohm
	
	

	9.
	Tensile breaking stress of material
	N/mm2
	
	

	10.
	Maximum permissible span length
	m
	
	

	11.
	Maximum sag under own weight of maximum span
	mm
	
	

	(b)
	Earthing Grid
	
	
	

	1.
	Manufacturer’s name and address
	
	
	

	2.
	Material
	
	
	

	3.
	Overall diameter
	mm
	
	

	4.
	Nominal section
	mm2
	
	

	5.
	Maximum rated current (3 Sec)
	A
	
	

	6.
	Resistance of conductor per 100 m at 30 0C
	ohm
	
	

	(c)
	Grounding Electrodes
	
	
	

	1.
	Manufacturer’s name and address
	
	
	

	2.
	Material
	
	
	

	3.
	Dimensions
	
	
	

	4.
	Number of electrodes per group
	
	
	

	5.
	Number of earthing points per substation
	
	
	

	6.
	Calculated resistance of combined earth grid and points
	
	
	




[bookmark: _Toc208924292]CABLES
	No.
	Item
	Units
	Required
	Tendered

	[bookmark: _Toc208924293]1000V Cables（If Applicable）
	
	
	

	1.
	Identification nos.
	
	
	

	2.
	Manufacturers name and address
	
	
	

	3.
	Number of cores
	
	
	

	4.
	Cross sectional area
	mm²
	
	

	5.
	Core stranding
	
	
	

	
	· Number
	
	
	

	
	· Diameter
	mm
	
	

	6.
	Insulation thickness
	mm
	
	

	7.
	Materials of insulation
	
	
	

	8.
	Type of filler
	
	
	

	9.
	Type of tape
	
	
	

	10.
	Bedding thickness
	mm
	
	

	11.
	Bedding outer diameter
	mm
	
	

	12.
	Type of sheath
	mm
	
	

	13.
	Sheath thickness
	mm
	
	

	14.
	Completed cable
	
	
	

	
	(i) Diameter
	mm
	
	

	
	(ii) Weight per meter
	kg
	
	

	
	(iii) Max. drum length
	m
	
	

	15.
	Minimum installed bending radius
	mm
	
	

	16.
	Maximum conductor temperature
	°C
	
	

	17.
	Maximum DC resistance of conductor per km of cable at 20 °C
	ohm
	
	

	[bookmark: _Toc208924294]Multicore Control Cables
	
	
	

	
	Items Nos: (List types)
	
	
	

	1.
	Identification nos.
	
	
	

	2.
	Manufacturers name & address
	
	
	

	3.
	Number of cores
	
	
	

	4.
	Cross section area
	mm2
	
	

	5.
	Core stranding
	
	
	

	
	(i) Number
	
	
	

	
	(ii) Diameter
	mm
	
	

	6.
	Insulation thickness
	mm
	
	

	7.
	Materials of insulation
	
	
	

	8.
	Type of filter
	
	
	

	9.
	Type of tape
	
	
	

	10.
	Bedding thickness
	mm
	
	

	11.
	Bedding outer diameter
	mm
	
	

	12.
	Type of sheath
	mm
	
	

	13.
	Sheath thickness
	mm
	
	

	14.
	Completed cable:
	
	
	

	
	(i) Diameter
	mm
	
	

	
	(ii) Weight per meter
	kg
	
	

	
	(iii) Max. drum length
	m
	
	

	15.
	Minimum installed bending radius
	mm
	
	

	16.
	Maximum conductor temperature
	°C
	
	

	17.
	Maximum DC resistance of conductor per km of cable at 20 0C
	ohm
	
	

	[bookmark: _Toc208924295]132 kV Single Core XLPE Cable
	
	
	

	5.1
	General
	
	
	

	
	· Name of manufacturer
	-
	
	

	
	· Location of manufacturing site
	-
	
	

	
	Manufacturer’s Quality Certification
	
	ISO 9001 or
equivalent
	

	
	· Name of Certifying authority
	-
	
	

	
	· Validity of Certificate (year)
	-
	
	

	
	· Required Power Transmission Capacity of 400mm2 Cable
	MVA
	30
	

	
	General description of 132kV cable
	
	
	

	
	a. Number of cores 
	-
	Single core
	

	
	b. Maximum rated Voltage (Um)
	kV
	145
	

	
	c. Conductor cross section
	mm2
	
	

	
	d. Insulation Type
	-
	XLPE
	

	
	e. Type of over-sheath
	-
	HDPE/PVC
	

	
	f. Year of first commercial operation of cable type
	-
	
	

	5.2
	Insulation Rating
	
	
	

	
	· Maximum Rated voltage, phase to phase (Um)
	kV
	145
	

	
	· Nominal operating voltage, phase to phase (U)
	kV
	132
	

	
	· Nominal operating voltage, phase to earth (U0)
	kV
	76
	

	
	· Rated frequency
	Hz
	50
	

	
	· Rated impulse withstand voltage (Upeak)
	kV
	650
	

	
	· Rated Short time Power frequency withstand voltage
	kV /30min
	190
	

	5.3
	Conductor
	
	
	

	
	· Material
	-
	Copper
	

	
	· Nominal cross-section
	mm2
	
	

	
	· Shape and type of Conductor
	-
	Milliken (stranded
and segmented)
	

	
	· Number of segments
	
	4 or more
	

	
	· Water blocking method
	
	Swelling
powder or tapes
	

	
	· Semi-conducting binder tape
	
	
	

	5.4
	Conductor screen (inner shielding layer)
	
	
	

	
	· Type of Material
	-
	Semi-con., XLPE, fully bonded to the insulation
	

	
	· Visible irregularities on outer surface
	m
	 76
	

	
	· Maximum void at the interface between conductor screen and insulation
	m
	 51
	

	
	· Production method
	
	Extrusion
	

	
	· Volume Resistivity
	Ohm-m
	 1000
	

	
	Wall thickness
	
	
	

	
	· Average value
	mm
	
	

	
	· Minimum value
	mm
	0.76
	

	5.5
	Insulation
	
	
	

	
	· Material
	-
	XLPE
	

	
	· Maximum void in the insulation
	m
	 51
	

	
	· Number of voids larger than 0.025mm per cubic centimeter
	
	 1.8
	

	
	· Maximum contaminant in the insulation
	mm
	0.127
	

	
	· Number of contaminants between 0.051 to 0.127mm per cubic centimeter in the insulation
	
	 0.6
	

	
	· Maximum amber in the insulation
	mm
	0.254
	

	
	Maximum stress at nominal voltage as per
	
	ICEA S-108- 720-2012
	

	
	a.	At conductor screen
	kV/mm
	≤8
	

	
	b.	At insulation screen
	kV/mm
	≤4
	

	
	Maximum stress at impulse voltage as per
	
	ICEA S-108- 720-2012
	

	
	a.	At conductor screen
	kV/mm
	
	

	
	b.	At insulation screen
	kV/mm
	
	

	
	· Nominal thickness
	mm
	
	

	
	· Minimum thickness
	mm
	
	

	
	· Maximum partial discharge
	pC
	no detectable exceeding the sensitivity
	

	
	· Maximum losses/tan delta
	-
	≤10×10-4
	

	
	· Minimum tensile strength
	N/mm2
	12.5
	

	5.6
	Insulation screen (outer shielding layer)
	
	
	

	
	· Type of Material
	-
	Fully bonded semi- con. XLPE
	

	
	· Visible irregularities at the interface between insulation and insulation screen
	µm
	 127
	

	
	· Maximum void at the interface between insulation and insulation screen
	m
	 51
	

	
	· Resistivity
	Ohm-m
	 500
	

	
	Wall thickness – minimum & maximum value
	mm
	≤1.02~≤2.54
	

	5.7
	XLPE manufacturing Method
	
	
	

	
	· Extrusion line type
	-
	VCV
	

	
	· Single pass triple extrusion
	-
	
	

	
	· Curing method
	-
	Dry
	

	
	· Cooling method
	-
	Dry
	

	5.8
	Water barrier
	
	
	

	
	· Type & material
	-
	Semi-con swellable tape
	

	
	· Nominal thickness
	
	
	

	5.9
	Bedding
	
	
	

	
	· Type and material
	-
	Semi-con swellable
tape
	

	
	· Nominal thickness
	
	
	

	5.10
	Metallic screen
	
	
	

	
	· Type & Material
	-
	Copper wire & / or tape
	

	
	· Wire diameter & numbers
	
	
	

	
	a. Outer phase cables
	mm/nos.
	
	

	
	b. Center phase cable
	mm/nos.
	
	

	
	· Total cross-sectional area
	
	
	

	
	a. Outer phase cables
	mm/nos.
	
	

	
	b. Center phase cable
	mm/nos.
	
	

	
	· Nominal thickness of copper tape, if any
	mm
	
	

	
	· Cross sectional area of screen
	mm2
	
	

	
	· Earth fault current (1 sec) combination with Metallic Sheath (Lead alloy)
	kA
	40
	

	5.11
	Binder
	
	
	

	
	· Material
	-
	Semi-con
swellable tape(s)
	

	
	· Number of tapes and thickness
	-
	
	

	5.12
	Outer sheath (protective layer)
	
	
	

	
	· Material
	-
	HDPE/PVC
	

	
	· Nominal wall thickness
	mm
	6.0
	

	
	· Color
	-
	black
	

	
	· Tensile strength without aging
	N/mm2
	12.5
	

	
	· Termite resistance
	
	
	

	5.13
	Type of conductive outer layer
	-
	Graphite layer
	

	5.14
	Nominal Overall cable diameter
	-
	
	

	5.15
	Weight of completed cable
	
	
	

	
	· Copper
	Kg/m
	
	

	
	· Lead Alloy
	Kg/m
	
	

	
	· Gross weight
	Kg/m
	
	

	5.16
	Transmission capacity of 132kV / single core XLPE cable
	MVA
	 30
	

	5.17
	Reactive power requirements
	
	
	

	
	· Maximum charging current
	A/km
	
	

	5.18
	Short circuit currents
	
	
	

	
	· Max three phase short circuit current for 3 sec
	kA
	40
	

	
	· Max earth fault current for 1sec
	kA
	40
	

	
	· Max conductor temperature for three phase/earth fault 40kA, 3 sec.
	°C
	250
	

	5.19
	Electrical Parameters
	
	
	

	
	· Copper purity
	
	99.99%
	

	
	· Nominal resistance
	Ohm/km
	
	

	
	· Maximum DC resistance of conductor at 20 °C
	Ohm/km
	0.0151
	

	
	· AC resistance of conductor at 20 °C
	Ohm/km
	
	

	
	· AC resistance of conductor at 90 °C
	Ohm/km
	
	

	
	· DC resistance of metal sheath at 20 °C
	Ohm/km
	
	

	
	· DC resistance of copper wire screen at 20 °C
	Ohm/km
	
	

	
	· Max field strength at conductor screen at U0=76 kV
	kV/mm
	
	

	
	· Charging current per phase at operating voltage
	A/km
	
	

	
	· Charging power per circuit at operating voltage
	kVar/km
	
	

	
	· Dielectric loss factor at 20/90 °C
	p.u.
	≤10×10-4
	

	
	· Service capacitance
	µF/km
	
	

	
	· Inductance for flat formation (400 mm between phases)
	
	
	

	
	(1) Phase L1
	mH/km
	
	

	
	(2) Phase L2
	mH/km
	
	

	
	(3) Phase L3
	mH/km
	
	

	
	· Reactance for flat formation (400 mm between phases)
	
	
	

	
	(1) Phase L1
	Ohm/km
	
	

	
	(2) Phase L2
	Ohm/km
	
	

	
	(3) Phase L3
	Ohm/km
	
	

	
	· Surge impedance of cable
	Ohm
	
	

	
	· Max positive sequence & negative sequence impedance
	
	
	

	
	(1) with sheath current
	Ohm/km
	
	

	
	(2) without sheath current
	Ohm/km
	
	

	
	· Max	zero	sequence impedance (return currents in sheath)
	Ohm/km
	
	

	5.20
	Current ratings
	mm2
	
	

	
	· Max permissible continuous current carrying capacity per circuit 30 MVA;
	
	
	

	
	· A1 option specified trench, trefoil formation
	A
	
	

	
	· A2 option laid in air, 40 °C air temperature, flat formation., 400 mm spacing
	A
	
	

	
	· A4 option laid in 250mmØ HDPE pipes, Trefoil formation, in air
	A
	
	

	
	Current Carrying Capacity at Emergency Conditions
	
	
	

	
	Calculate the Emergency Current level that can be carried for max. 4 hours without exceeding the maximum operating temperature 90 °C, assuming that the cable system is operating at required rated current (30 MVA).
	
	
	

	
	a. For 1 hour
	A
	
	

	
	b. For 2 hours
	A
	
	

	
	c. For 3 hours
	A
	
	

	
	d. For 4 hours
	A
	
	

	
	· System load factor
	
	0.8
	

	5.21
	Cable losses
	
	
	

	
	· Max continuous current, cross-bonding, nominal voltage, 40 °C,
	
	
	

	
	(1) Conductor
	kW/km
	
	

	
	(2) Dielectric
	kW/km
	
	

	
	(3) Metal sheath
	kW/km
	
	

	
	(4) Copper wire screen
	kW/km
	
	

	
	(5) Total losses at rated capacity (total of 1,2,3 and 4)
	kW/km
	
	

	5.22
	Mechanical data and dimension of cable
	
	
	

	
	· Outer diameter
	mm
	
	

	
	· Net weight
	kg/km
	
	

	
	· Max delivery length (according to site conditions)
	m
	
	

	
	· Min. permissible bending radius (according to site conditions)
	m
	
	

	
	· Max. permitted pulling tension
	kN
	
	

	
	· Transport dimensions of cable drum shall comply with Sri Lanka transport regulations of weight and height
	
	
	

	[bookmark: _Toc208924296]Accessories of 132 kV Single Core XLPE Cable
	
	
	

	6.1
	132 kV Cable joints
	
	
	

	
	· Manufacturer
	-
	
	

	
	· Location of manufacturing site
	-
	
	

	
	· Manufacturing & test Standard
	-
	IEC 60840
	

	
	· Type of Joint
	-
	pre-moulded
	

	
	Manufacturer’s Quality Certification
	
	ISO 9001 or
equivalent
	

	
	· Name of Certifying authority
	-
	
	

	
	· Validity of Certificate (year)
	-
	
	

	
	Joint (Straight through)
	-
	
	

	
	· Conductor jointing method
	-
	
	

	
	· Joint sleeve (shell)
	
	Copper with lead plumb seals
	

	
	· Requirement of joint box enclosure
	-
	Watertight
	

	
	· Overall diameter
	mm
	
	

	
	· Overall length
	mm
	
	

	
	Joint (Sheath sectionalize)
	
	
	

	
	· Conductor jointing method
	-
	
	

	
	· Joint sleeve (shell)
	-
	Copper with
lead plumb seals
	

	
	· Requirement of joint box enclosure
	-
	Watertight
	

	
	· Overall diameter
	mm
	
	

	
	· Overall length
	mm
	
	

	
	Electrical Data
	
	
	

	
	· Nominal operating voltage (U0)
	kV
	76
	

	
	· Nominal operating voltage (U)
	kV
	132
	

	
	· Rated voltage (Um)
	kV
	145
	

	
	· Lighting impulse withstand voltage (peak)
	kV
	650
	

	
	· Power frequency withstand voltage
	kV/30min
	190
	

	
	· Max. dielectric stress as per
	kV/mm
	ICEA S-108- 720-2012
	

	
	Requirement of Joint design
	
	
	

	
	· Joint Components
	-
	Pre-fabricated
	

	
	Requirement of Type test report
	
	
	

	
	· Name of Independent test authority
	-
	
	

	
	· Standard for type test
	-
	IEC 60840
	

	6.2
	132kV Cable Termination for GIS
	
	
	

	
	· Manufacturer
	
	
	

	
	· Location of manufacturing site
	
	
	

	
	· Manufacturing & test Standard
	
	IEC 60840
	

	
	· Termination Type
	
	Stress relief cone
	

	
	Manufacturer’s Quality Certification
	
	
	

	
	· Certified by (Company name)
	-
	
	

	
	· Certification validity till (year)
	-
	
	

	
	Electrical Data
	
	
	

	
	· Nominal operating voltage (U0)
	kV
	76
	

	
	· Nominal operating voltage (U)
	kV
	132
	

	
	· Highest system voltage (Um)
	kV
	145
	

	
	· Lighting impulse withstand voltage (peak)
	kV
	650
	

	
	· Power frequency withstand voltage
	kV/30min
	190
	

	
	· max dielectric stress
	kV/mm
	≤cable requirement
	

	
	· Type test report
	-
	
	

	
	· Type test standard
	-
	IEC 60840
	

	6.3
	Surge Voltage Limiters (SVL)
	
	
	

	
	· Name of Manufacturer
	-
	
	

	
	· Location of manufacturing site
	-
	
	

	
	· Type of SVL
	-
	ZnO nonlinear
	

	
	Requirement of Type test
	-
	
	

	
	· Name of Independent testing authority
	-
	
	

	
	· Date of type test certificate
	-
	
	

	
	· Standard for type test
	
	IEC 60840
	

	
	Characteristic of SVL
	
	
	

	
	· SVL protective level
	kV
	min. 6
	

	
	· Residual Voltage @ 10 kA, 8×20µSec wave
	kV
	
	

	
	· Operating Voltage with test current 1mA (D.C)
	kV
	5
	

	
	· Surge capability at 8×20µSec wave
	kA
	≥15
	

	
	· Fault current withstand
	Sec
	min 3
	

	
	· Energy absorption
	kW
	≥10
	

	
	· Insulation resistance at 1000V d.c. voltage
	M-ohm
	≥2
	

	
	· Permissible ambient temperature
	°C
	50
	

	
	Nominal physical dimensions
	
	
	

	
	· Diameter
	mm
	
	

	
	· Height
	mm
	
	

	6.4
	Link boxes
	-
	
	

	
	· Name of Manufacturer
	-
	
	

	
	· Location of manufacturing site
	-
	
	

	
	Type designation
	-
	
	

	
	· With SVL
	-
	
	

	
	· For solid earthing
	-
	
	

	
	Requirement of Type test
	
	
	

	
	· Along the route
	
	Lockable/ buried
	

	
	· At terminal location
	
	Lockable/ wall mounted
	

	
	Requirement of Type test
	
	
	

	
	· Name of the Independent testing laboratory
	-
	
	

	
	· Date of type test certificate
	-
	
	

	
	Link Box casing
	
	
	

	
	· Type of material
	
	Cast iron
	

	
	· Requirement for waterproof test
	-
	min. height
of water level 1 m
	

	
	· D.C. Voltage test, 1minute
	kV
	10
	

	
	Link Box dimensions
	
	
	

	
	· Width
	mm
	
	

	
	· length
	mm
	
	

	
	· Height
	mm
	
	

	
	· Protection Class (IP code)
	
	IP68
	

	6.5
	Earthing Cable
	
	
	

	
	· Name Manufacturer
	-
	
	

	
	· Type & material of cable
	-
	Concentric/ Stranded copper
	

	
	· Manufacturing & testing Standard
	-
	IEC 60502-1
	

	
	· Nominal Cross-section of conductor
	mm2
	
	

	
	· No. of wires/ Diameter
	Nos./mm
	
	

	
	· Thickness of extruded PVC covering
	mm
	
	

	
	· Maximum earth fault current for 1 sec.
	kA
	40
	

	[bookmark: _Toc208924297]11 kV Single Core XLPE Cable
	
	
	

	9.1
	Insulation strength
	
	
	

	
	· Nominal operating voltage, phase to earth, U0
	kV
	6.35
	

	
	· Nominal operating voltage, phase to phase, U
	kV
	11
	

	
	· Rated Voltage - phase to phase Um
	kV
	12
	

	
	· Rated impulse withstand voltage (Upeak)
	kV
	75
	

	
	· Power frequency withstand voltage (1 minutes)
	kV
	28
	

	9.2
	Conductor
	
	
	

	
	· Material
	-
	Plain Copper
	

	
	· Nominal cross-section
	mm2
	
	

	
	· Shape and type of conductor
	-
	Stranded Circular Compacted
(IEC 60228)
	

	
	· Number of wires/ diameters
	No./mm
	
	

	9.3
	Conductor screen (inner shielding layer)
	
	
	

	
	· Type of Material
	-
	Semi-con XLPE fully bonded to the
insulation
	

	
	· Method of Production
	
	Extrusion
	

	
	· Resistivity
	Ohm-m
	 1000
	

	
	· Wall thickness
	
	
	

	
	· Average value
	mm
	
	

	
	· Minimum value
	mm
	
	

	9.4
	Insulation
	
	
	

	
	· Material
	-
	XLPE
	

	
	· Thickness of insulation
	
	As per IEC 60502-2
	

	
	· Average thickness
	mm
	
	

	
	· Minimum thickness
	mm
	
	

	
	· Maximum dielectric stress at conductor screen
	kV/mm
	
	

	
	· Maximum dielectric stress at insulation screen
	kV/mm
	
	

	
	· Maximum visible irregularities
	m
	
	

	
	· Maximum partial discharge
	pC
	
	

	
	· Thermal resistivity according to IEC
	K*m/W
	
	

	
	· Max losses/tan delta
	
	
	

	9.5
	Insulation screen (outer shielding layer)
	
	
	

	
	· Type of Material
	
	Bonded semi- con XLPE, Cold strippable
	

	
	· Resistivity
	Ohm/m
	≤500
	

	
	· Method of Production
	-
	Extrusion
	

	
	· Average wall thickness
	mm
	
	

	
	· Visible irregularities
	m
	
	

	9.6
	Metallic (Copper wire) screen
	
	
	

	
	· Type & Material
	-
	Copper wire & tape
	

	
	· No. of wires & diameter
	Nos./mm
	
	

	
	· Nominal cross-section
	mm2
	
	

	
	· Earth fault current (1sec.) combination with Metal Sheath (Lead cover)
	kA
	25
	

	9.7
	Water barriers
	-
	
	

	
	· Type & Material
	-
	Semi-con swellable tape
	

	
	· Nominal Thickness
	-
	
	

	
	· Water tightness (pressure withstand)
	-
	1m water level
	

	9.8
	Fault current Capacity of Copper wire screen
	kA, per 1 sec
	25
	

	9.9
	Outer sheath (protective layer)
	
	
	

	
	· Protective under coat layer
	
	Bitumen
	

	
	· Material
	-
	HDPE/PVC
	

	
	· Max/min wall thickness
	mm
	
	

	
	· Nominal wall thickness
	mm
	3.5
(IEC 60502-2)
	

	
	· Thermal resistivity
	K*m/W
	
	

	
	· Color
	-
	Black
	

	9.10
	Short circuit currents
	
	
	

	
	· Maximum three phase short circuit current between conductors for 3 seconds
	kA
	25
	

	
	· Max conductor temperature for three phase/earth fault
	°C
	
	

	
	· Max earth fault current between phase and metallic screen for 1second
	kA
	20
	

	
	· Max permissible short circuit currents of cable (pre-fault conditions: max permissible conductor temperature 90 °C)
	
	
	

	
	(1) for conductor (three phase fault current,3sec)
	kA
	
	

	
	(2) for screen & metal sheath (0.5sec)
	kA
	
	

	
	(3) for screen & metal sheath (1.0sec)
	kA
	
	

	
	(4) for screen &metal sheath (3.0sec)
	kA
	
	

	9.11
	Electrical Parameters
	
	
	

	
	· Copper purity
	
	99.99%
	

	
	· Nominal resistance
	Ohm/km
	
	

	
	· DC resistance of conductor at 20 °C
	Ohm/km
	0.0470
	

	
	· AC resistance of conductor at 20 °C
	Ohm/km
	
	

	
	· AC resistance of conductor at 90 °C
	Ohm/km
	
	

	
	· DC resistance of conductor of metal sheath at 20 °C
	Ohm/km
	
	

	
	· DC resistance of conductor of copper wire screen at 20 °C
	Ohm/km
	
	

	
	· Inductance for trefoil formation
	
	
	

	
	(1) Phase L1
	mH/km
	
	

	
	(2) Phase L2
	mH/km
	
	

	
	(3) Phase L3
	mH/km
	
	

	
	· Reactance for trefoil formation
	
	
	

	
	(1) Phase L1
	Ohm/km
	
	

	
	(2) Phase L2
	Ohm/km
	
	

	
	(3) Phase L3
	Ohm/km
	
	

	9.12
	Current ratings
	
	
	

	
	· Max permissible continuous current carrying capacity with trefoil formation under following conditions.
· Ambient Temp 40 °C, Ground Temp 30 °C, Depth of laying 800mm, soil thermal resistivity 1.2 °C m/W &-max. Conductor operating temp. 90 °C, both ends solidly bonded & earthed.
	
	
	

	
	(1) Direct in ground
	A
	
	

	
	(2) Option1: laid in 100mm Dia PVC ducts
	A
	
	

	
	(3) Option2: number of parallel 3 ph. circuits -5
	A
	
	

	9.13
	Mechanical data and dimension of cable
	
	
	

	
	· Outer diameter
	mm
	
	

	
	· Net weight
	kg/km
	
	

	
	· Max delivery length (according to site conditions)
	m
	
	

	
	· Min. permissible bending radius (according to site conditions)
	m
	
	

	
	· Max. permitted pulling tension
	kN
	
	

	
	· Transport dimensions of cable drum shall comply with Sri Lanka transport regulations of weight and height
	
	
	

	[bookmark: _Toc208924298]Accessories of 11 kV Single Core 240mm2 XLPE Cable
	
	
	

	10.1
	11 kV Cable joints
	
	
	

	
	· Name of Manufacturer
	-
	
	

	
	· Location of manufacturing sites
	-
	
	

	
	· Manufacturing & Test standards
	-
	IEC 60502-4
	

	
	· Nominal operating voltage (phase to earth U0)
	KV
	6.35
	

	
	· Nominal voltage (phase to phase U)
	kV
	11
	

	
	· Rated voltage Um
	kV
	12
	

	
	· Lighting impulse withstand voltage (peak)
	kV
	75
	

	
	· Power frequency withstand voltage - 1 minutes
	kV
	28
	

	
	· Requirement of Joint design
	
	
	

	
	(i) Straight through joints
	-
	Heat shrink type
	

	
	· Metallic radial water barrier
	-
	Yes/no
	

	
	Manufacturer’s Quality Certification
	
	ISO 9001 or
equivalent
	

	
	· Name of Certifying authority
	-
	
	

	
	· Year of Validity of the Certification
	-
	
	

	
	Requirement of Type test
	
	
	

	
	· Name of Independent test authority
	-
	
	

	
	· Standard for type test
	-
	IEC60502-4
	

	10.2
	11 kV GIS cable termination
	
	
	

	
	· Name of Manufacturer
	-
	
	

	
	· Location of manufacturing site
	-
	
	

	
	· Manufacturing and test standards
	-
	CENELEC EN50180, EN50181 & HD929
	

	
	· Type of termination
	-
	plug-in type
	

	
	· Nominal operating voltage (phase to earth U0)
	kV
	6.35
	

	
	· Nominal operating voltage (phase to phase U)
	kV
	11
	

	
	· Rated voltage Um
	kV
	12
	

	
	· Rated Continuous current
	A
	
	

	
	· Lightning impulse withstand voltage (peak)
	kV
	75
	

	
	· Power frequency withstand voltage – 1 minutes
	kV
	28
	

	
	Manufacturer’s Quality Certification
	
	ISO 9001 or
equivalent
	

	
	· Name of Certifying authority
	-
	
	

	
	· Year of Validity of the Certification
	-
	
	

	
	Requirement of Type test
	
	
	

	
	· Name of Independent test authority
	-
	
	

	
	· Standard for type test
	
	CENELEC EN50180, EN50181 & HD929
	




[bookmark: _Toc208924299]TRANSFORMERS AND ASSOCIATED EQUIPMENT
	No.
	Item
	Units
	Required
	Tendered

	[bookmark: _Toc208924300]30 MVA, 132/11 kV Transformer
	
	
	

	(a)
	Rating and Performance
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Continuous maximum rating (ONAN/ONAF)
	MVA
	24/30
	

	3.
	Number of phases
	
	3
	

	4.
	Rated Frequency
	Hz
	50
	

	5.
	Number of windings
	
	2
	

	6.
	Applicable standards
	
	IEC 60076:2011
	

	7.
	System maximum voltage for both windings Um
	HV
	145kV
	

	
	
	MV
	12kV
	

	8.
	Insulation type
	HV
	Graded
	

	
	
	MV
	Uniform
	

	9.
	Highest Voltage for equipment
	HV
	145kV
	

	
	
	MV
	12kV
	

	10.
	Winding insulation level.
	HV
	LI: 650kV, AC: 275 kV
	

	
	
	MV
	LI:75 kV, AC:28kV
	

	11.
	Transformer Nominal Ratio
	
	132kV / 11 kV
	

	12.
	Phase connections:
	
	
	

	
	HV winding
	
	Star
	

	
	LV winding
	
	Star
	

	
	Vector Group
	
	YNyn0
	

	13.
	Short circuit withstand fault level at terminals of
	
	
	

	
	· 145 kV busbars
	kA
	40
	

	
	· 12 kV busbars
	kA
	25
	

	
	Short Circuit withstand current
	sec
	3
	

	14.
	Type of Cooling
	
	ONAN/ONAF
	

	15.
	External cooling medium
	
	Air
	

	16.
	Service conditions:
	
	
	

	
	Altitude not exceeding
	m
	1000
	

	
	Air temperature not exceeding
	°C
	45
	

	
	Average air temperature in any one year not exceeding
	
	
	

	
	In any one day
	°C
	32
	

	
	Average in one year
	°C
	30
	

	17.
	On-load tap changer
	
	
	

	
	(A) Type
	
	M.R.
(Germany) or
Hitachi Energy
(Sweden)
	

	
	(B) Category of voltage control
	
	CFVV
	

	
	(C) HV or LV winding
	
	HV
	

	
	(D) Range	(+ & -)
	%
	+10, -10
	

	
	(E) Step size
	%
	1.25
	

	
	(F) Power frequency withstand test voltage between first and last contacts of the selector switch between any two adjacent contacts of the selector between diverter and switch contacts
	(kV)
	
	

	
	(G) Type test certificate reference
	
	
	

	
	Tap position Indication
	2nos BCD
	
	

	18.
	Size of tapping step with position nos.
	
	16 steps
(+10 to -10)
and 17 positions
	

	19.
	Approximate ONAN rating
	MVA
	24
	

	20.
	Winding temperature rise at CMR
	°C
	65 – (Annual Average temperature - 20)
	

	21.
	Top oil temperature rise
	
	
	

	
	(A) CMR
	°C
	60 – (Annual Average temperature - 20)
	

	
	(B) ONAN rating
	°C
	
	

	22.
	Maximum hot spot temperature at CMR
	°C
	98
	

	23.
	Maximum winding hot spot temperature of transformer at
a) Normal Cyclic Loading (IEC 60076-7)
b) Long time emergency loadings (IEC 60076-7)
c) Short time emergency loading (IEC 60076-7)
	

°C
°C

°C

	

120
140

160

	

	24.
	Flux density in iron at normal voltage and frequency and at normal ratio - (no load).
	
	
	

	
	(A) Core
	Tesla
	
	

	
	(B) Yokes
	Tesla
	
	

	25.
	Magnetizing current (approx.) at nominal ratio and
	
	
	

	
	· at 0.9 x nominal voltage
	%
	
	

	
	· at 1.0 x nominal voltage
	%
	
	

	
	· at 1.1 x nominal voltage
	%
	
	

	
	· at 1.2 x nominal voltage
	%
	
	

	26.
	Guaranteed Losses at nominal ratio
	
	
	

	
	(A) No Load losses (at rated voltage and frequency) (: To be applied for Loss evaluation)
	kW
	Max. 25
	

	
	(B) Copper losses at CMR corrected to 750C (: To be applied for Loss evaluation)
	kW
	Max. 150
	

	
	(C) Auxiliary losses at CMR corrected to 750C
	kW
	
	

	27.
	Regulation at 750C and normal ratio
	
	
	

	
	(A) At unity power factor
	%
	
	

	
	(B) At 0.8 lagging power factor
	%
	
	

	28.
	Impedance voltage at 75 0C and CMR. Between
	
	
	

	
	HV and LV Windings at Tap
	
	
	

	
	Maximum
	%
	
	

	
	Nominal
	%
	11
	

	
	Minimum
	%
	
	

	29.
	Equivalent circuit zero sequence impedance between HV and LV windings
	ohms
	
	

	30.
	Maximum current density in windings at C.M.R.
	
	
	

	
	(A) HV Winding
	A/mm2
	
	

	
	(B) LV Winding
	A/mm2
	
	

	(b)
	Control Circuits
	
	
	

	31.
	Type of controls for on load tap changer and cooler controls
	
	Automatic
	

	32
	Reference voltage (VT output line to line)
	V
	110 AC (50Hz)
	

	33.
	Whether load compensation required on the AVR
	
	Yes
	

	34.
	Whether separate remote-control panel required
	
	Yes
	

	35.
	Estimated distance between remote control point and transformer
	m
	<110
	

	36.
	DC supply (control voltage):
	
	
	

	
	· Nominal
	V
	110 V DC
	

	
	· Maximum float voltage
	V
	
	

	37.
	AC supply voltage for tap changer operating motor 3 phase:
	
	400V AC 50 Hz
	

	38.
	Whether marshalling kiosk required
	
	
	

	39.
	Number of transformers for which automatic control is to be provided
	
	All
	

	40.
	Transformer terminals for line and neutral
	
	
	

	
	(i)  HV line
	
	Cable Terminal
Chamber
	

	
	(ii) Neutral
	
	Single- contact elbow
bushings
	

	
	(iii) LV line
	
	multi-contact
elbow bushing
	

	
	(attach all technical data of all types of bushings & ducts)
	
	
	

	41.
	Accommodation for current transformers in bushings at
	
	
	

	
	(i)  HV line
	
	
	

	
	(ii) Neutral
	
	
	

	
	(iii) LV line
	
	
	

	41.1
	HV neutral current transformers
	
	
	

	
	(i) Name of Manufacturer
	
	
	

	
	(ii)  Country
	
	
	

	
	(iii) No. of cores
	
	See Scope of Works and Drawings
	

	
	(iv) Protection cores
	
	
	

	
	· Ratio
	A
	400/1
	

	
	· Class
	
	5P20
	

	
	· Burden
	VA
	
	

	
	· Ratio
	A
	400/1
	

	
	· Class
	
	5P20
	

	
	· Burden
	VA
	
	

	41.2
	LV neutral current transformers
	
	
	

	
	(i) Name of Manufacturer
	
	
	

	
	(ii) Country
	
	
	

	
	(iii) No. of cores
	
	See Scope of Works and Drawings
	

	
	(iv) Protection cores
	
	
	

	
	· Ratio
	A
	2500/1
	

	
	· Class
	
	5P20
	

	
	· Burden
	VA
	
	

	
	· Ratio
	A
	2500/1
	

	
	· Class
	
	5P20
	

	
	· Burden
	VA
	
	

	43.
	Pollution category of bushings.
53.7mm/kV based on system highest voltage for outdoor
	
	
	

	(c)
	Cooling
	
	
	

	1.
	Minimum number of radiators per transformer
	
	
	

	2.
	Maximum rating of each radiator as percentage of total loss at CMR
	
	
	

	(d)
	General
	
	
	

	1.
	Type of oil preservation system
	
	Silica Gel
	

	2.
	Whether wheels, skid or flat bottom base required
	
	Wheels
	

	3.
	Transformer maximum noise acceptance level
	dB
	62
	

	(e)
	Details Of Construction
	
	
	

	1.
	Types of winding -
	
	
	

	
	(A) HV
	
	
	

	
	(B) MV
	
	
	

	2.
	Material of Insulation
	
	
	

	
	(A) HV windings.
	
	
	

	
	(B) LV windings
	
	
	

	3.
	Insulation of tapping connections
	
	
	

	4.
	Insulation of -
	
	
	

	
	(A) Yoke bolts.
	
	
	

	
	(B) Side plates.
	
	
	

	5.
	Winding connections brazed or crimped Specify material (winding material and the joint material)
	
	
	

	6.
	Is facility provided for adjustment of axial pressure on windings.
	Yes/No
	
	

	7.
	Thickness of transformer tank
	
	
	

	
	(A) Sides
	mm
	
	

	
	(B) Bottom
	mm
	
	

	8.
	Material used for gaskets for oil tight joints.
	
	
	

	9.
	Cover flange: -
	
	
	

	
	Level: Low/High
	
	
	

	
	Joint: WELDED/GASKETTED
	
	
	

	(f)
	Radiators Valves and Fans
	
	
	

	1.
	Thickness of radiator plates and/or cooling tubes.
	mm
	
	

	2.
	Valve type/material:
	
	
	

	
	· 75mm and below
	
	
	

	
	· above 75mm
	
	
	

	3.
	Equipment for ONAN cooling state (A) or (B) 
	
	
	

	
	(A) Radiator on main tank
	
	
	

	
	(B) Separate cooler bank
	
	
	

	4.
	Number of cooling air blowers per transformer
	
	
	

	5.
	Speed of air blowers and air flow
	rpm /m³ per min
	
	

	6.
	Rating of each air blower motor
	kW
	
	

	7.
	Starting current of each blower motor,
	A
	
	

	(g)
	Oil Volumes and Weights
	
	
	

	1.
	Total oil required including cooler system
	liters
	
	

	2.
	Volume of oil to fill transformer to above the top yoke.
	liters
	
	

	3.
	Total volume of conservator
	liters
	
	

	4.
	Volume of oil in conservator between highest and lowest visible
	liters
	
	

	5.
	Weight of core and winding assembly
	tons
	
	

	6.
	Weight of each oil cooler bank complete with oil if mounted separately from transformer
	tons
	
	

	7.
	Total weights of complete transformers, including attached coolers, voltage regulating equipment, all fittings and oil
	tons
	
	

	8.
	Weight of transformer arranged for transport
	tons
	
	

	(h)
	Transformer Oil
	
	
	

	1.
	Manufacture, type and class of oil to IEC 60296
	
	
	

	(i)
	Transformer tank Fittings
	
	
	

	1
	Draining and filter valves
	
	yes
	

	2
	Valves for tank oil sampling
	
	yes
	

	3
	Radiator isolation valves
	
	yes
	

	4
	Pulling eyes for complete transformer
	
	yes
	

	5
	Supports for hydraulic jacks
	
	yes
	

	6
	Lifting lugs
	
	yes
	

	7
	Tank earth terminals
	
	yes
	

	8
	Core earth terminal box
	
	yes
	

	9
	Inspection manholes
	
	yes
	

	10
	Ladder
	
	yes
	

	11
	Skids or wheels adjustable in two directions
	
	yes
	

	(j)
	Transformer accessories
	
	
	

	1
	Oil preservation system with or without rubber bag
	
	Yes
	

	2
	Dehydrating breather (maintenance free Type)
	
	Yes
	

	3
	Oil level indicator of magnetic type
	
	Yes
	

	4
	Contact thermometer for the oil temperature
	
	Yes
	

	5
	Winding temperature indicator
	
	Yes
	

	6
	Direct winding temperature measurement using fibre optic sensors
	
	Yes
	

	7
	Pressure relief device
	
	Yes
	

	8
	Rapid pressure relay
	
	Yes
	

	9
	Buchholz relay
	
	Yes
	

	10
	Buchholz relay gas sampling
	
	Yes
	

	11
	Fire protection system
	
	Yes
	

	(k)
	Quality Assurance
	
	
	

	1
	Manufacturer quality assurance acc. to ISO 9001
	
	Yes
	

	2
	Manufacturer Quality Manual is submitted with offer
	
	Yes
	

	3
	Manufacturer a sample of Quality Inspection and Test Plan is submitted with offer
	
	Yes
	

	(l)
	Routine tests at manufacturers works (IEC 60076-1:2011)
	
	
	

	1
	Measurement of winding resistance (11.2).
	
	Yes
	

	2
	Measurement of voltage ratio and check of phase displacement (11.3).
	
	Yes
	

	3
	Measurement of short-circuit impedance and load loss (11.4).
	
	Yes
	

	4
	Measurement of no-load loss and current (11.5).
	
	Yes
	

	5
	Dielectric routine tests (IEC60076- 3).
	
	Yes
	

	6
	Tests on on-load tap-changers (11.7).
	
	Yes
	

	7
	Leak testing with pressure for liquid- immersed transformers (tightness test) (11.8).
	
	Yes
	

	8
	Check of the ratio and polarity of built-in current transformers.
	
	Yes
	

	9
	Check of core and frame insulation for liquid immersed transformers with core or frame insulation (11.12).
	
	Yes
	

	10
	Insulation of Auxiliary wiring (IEC 60076, part 3)
	
	Yes
	

	11
	Partial discharge measurement (IEC 60076, part 3
	
	Yes
	

	12
	Determination of capacitances windings-to-earth and between windings
	
	Yes
	

	13
	Measurement of d.c. insulation resistance between each winding to earth and between windings.
	
	Yes
	

	14
	Measurement of dissipation factor (tan δ) of the insulation system capacitances.
	
	Yes
	

	15
	Measurement of no-load loss and current at 90 % and 110 % of rated voltage (11.5).
	
	Yes
	

	(m)
	Special tests
	
	
	

	1
	Dielectric special tests (IEC60076-
3).
	
	Yes
	

	2
	Winding hot-spot temperature-rise
measurements.
	
	Yes
	

	3
	Determination of capacitances
windings-to-earth, and between windings.
	
	Yes
	

	4
	Measurement of dissipation factor (tan δ) of the insulation system
capacitances.
	
	Yes
	

	5
	Determination of transient voltage transfer characteristics (Annex B of
IEC60076-3:2000).
	
	Yes
	

	6
	Measurement of zero-sequence
impedance(s) on three-phase transformers (11.6).
	
	Yes
	

	7
	Short-circuit withstand test
(IEC60076-5).
	
	Yes
	

	8
	Measurement of d.c. insulation resistance each winding to earth and between windings.
	
	Yes
	

	9
	Vacuum deflection test on liquid immersed transformers (11.9).
	
	Yes
	

	10
	Pressure deflection test on liquid immersed transformers (11.10).
	
	Yes
	

	11
	Vacuum tightness test on site on liquid immersed transformers (11.11).
	
	Yes
	

	12
	Measurement of frequency response (Frequency Response Analysis or FRA). The test procedure shall be agreed between
manufacturer and purchaser.
	
	Yes
	

	13
	Check of external coating (ISO 2178 and ISO 2409 or as specified).
	
	Yes
	

	14
	Measurement of dissolved gasses in dielectric liquid.
	
	Yes
	

	15
	Mechanical test or assessment of tank for suitability for transport (to customer specification).
	
	Yes
	

	16
	Determination of weight with transformer arranged for transport. For transformers up to 1,6 MVA by measurement. For larger transformers by measurement or calculation as agreed between
manufacturer and purchaser.
	
	Yes
	

	17
	Measurement of the harmonics of 
the on-load current
	
	Yes
	

	18
	Insulation test of oil and Measurement of dielectric strength of oil
	
	Yes
	

	(n)
	Site tests
	
	
	

	1
	insulation resistance measurement of core and frame insulation, winding insulation to earth and
between windings
	
	Yes
	

	2
	frequency response analysis
	
	Yes
	

	3
	interrogation of shock recorders fitted for transport
	
	Yes
	

	4
	Voltage ratio
	
	Yes
	

	5
	Vector group
	
	Yes
	

	6
	Insulation resistance measurement
	
	Yes
	

	7
	Check of protective earthing connections
	
	Yes
	

	8
	Current transformer polarity check
	
	Yes
	

	9
	Control equipment circuit check
	
	Yes
	

	10
	Oil tests
	
	Yes
	

	11
	Operation test of supervisory equipment
	
	Yes
	

	12
	Operation test of cooling equipment
	
	Yes
	

	13
	Operation test of on load tap changer
	
	Yes
	

	14
	Visual Inspections and adjustments as per clause 10.24 of technical specifications
	
	Yes
	

	15
	fingerprint tests (Um>72 kV)
	
	Yes
	




	[bookmark: _Toc208924301]Auxiliary Transformers 200kVA 11/0.4kV
	
	
	

	(a)
	General
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Location of installation
	
	
	

	4.
	Single or three-phase unit
	
	Three-phase unit
	

	5.
	Core or shell type
	
	
	

	6.
	Type of tank
	
	
	

	7.
	Tank fully vacuum proof
	
	
	

	8.
	Number of windings
	
	
	

	9.
	Specification of oil
	
	
	

	10.
	System voltages
	
	
	

	
	· primary
	kV
	11
	

	
	· secondary
	kV
	0.4
	

	(b)
	Ratings
	
	
	

	1.
	Rated power
	kVA
	200
	

	2.
	Rated symmetrical short circuit current
	kA
	
	

	3.
	Rated voltages (no load)
	
	
	

	
	· primary
	kV
	11
	

	
	· secondary
	kV
	0.4
	

	4.
	Vector group symbol
	
	Dny11
	

	5.
	Rated frequency
	Hz
	50
	

	(c)
	Service Conditions
	
	
	

	
	· Maximum ambient temperature
	°C
	
	

	
	· Maximum service altitude
	m
	1000
	

	1.
	Temperature rise limit - oil / windings
	K
	60/65
	

	2.
	Impedance voltage at rated power between H.V. and L.V. windings
	%
	4.5
	

	3.
	Zero sequence impedance per phase (L.V. winding unloaded)
	Ohms
	
	

	4.
	Magnetic flux density at rated voltage and frequency
	Tesla
	
	

	5.
	No-load losses (To be applied for loss evaluation)
	kW
	
	

	6.
	Load losses at full rated power of L.V.
winding (To be applied for loss evaluation)
	kW
	
	

	7.
	No load Tap changer
	
	
	

	
	7.1. Manufacture & country
	
	
	

	
	7.2. Type & Form
	
	
	

	
	7.3. Location & Tap range
	
	HV & +/- 5%
	

	
	7.4. step
	%
	2.5% (5P)
	

	(d)
	Insulation level and Tests
	
	
	

	1.
	Highest voltage for equipment
	
	
	

	
	· primary winding
	kV
	12
	

	
	· secondary winding
	kV
	0.44
	

	2.
	Routine tests according to IEC 60076 series on each unit
	
	
	

	3.
	Full-wave lightning impulse test
	
	
	

	
	· Type test on each unit
	
	
	

	
	· test Voltage / primary
	kV
	75
	

	(e)
	Operating Details
	
	
	

	1.
	Cooling method
	
	ONAN
	

	2.
	Noise level at measuring distance of 0.3 m
	dB(A)
	60
	

	(f)
	Construction Details
	
	
	

	1.
	Bottom base type
	
	
	

	2.
	Terminations:
	
	
	

	
	· HV
	
	Cable Box
	

	
	· LV
	
	Cable Box
	

	
	· Neutral
	
	Cable box
	

	(g)
	Masses, Measures and Drawings
	
	
	

	1.
	Overall dimensions including bushings
	
	
	

	
	· height
	mm
	
	

	
	· depth
	mm
	
	

	
	· width
	mm
	
	

	
	Shipping dimensions
	
	
	

	
	· height
	mm
	
	

	
	· depth
	mm
	
	

	
	· width
	mm
	
	

	2.
	Total mass of transformer completes as in service
	kg
	
	

	3.
	Transportation mass
	kg
	
	

	4.
	Un-tanking mass
	kg
	
	

	5.
	Mass of insulating liquid
	kg
	
	

	6.
	Minimum space requirements for transformer bay
	
	
	

	
	· width
	m
	
	

	
	· depth
	m
	
	

	[bookmark: _Toc208924302]Diesel Generator
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Type
	
	
	

	3.
	Rating
	kVA
	20
	

	[bookmark: _Toc208924303]Water Fire Fighting System for Transformer
	
	
	

	1.
	Manufacturer's Name & Address
	
	
	

	2.
	Country
	
	
	

	3.
	Standards to which conforms
	
	
	

	[bookmark: _Toc208924304]Energy Meters
	
	
	

	 (a)
	Meters
	
	
	

	1.
	Manufacturers name & address
	
	
	

	2.
	Manufactures Type designation and model number.
	
	
	

	3.
	Dimensions
	
	
	

	
	· width
	mm
	
	

	
	· height
	mm
	
	

	
	· depth
	mm
	
	

	4.
	Type
	
	Digital Technology, Term "Interval Meters" - Accumulate pulse over a definite time interval.
	

	5.
	Analog Inputs
	
	
	

	
	Current AC
	A
	1-5A
	

	
	Voltage AC
	V
	110/220V
	

	6.
	Accuracy Class
	
	0.20%
	

	
	Tolerance for all acceptance tests at unity power factor expressed in percent
	%
	0.20%
	

	
	Tolerance for all acceptance tests at 50% power factor expressed in percent
	%
	0.30%
	

	7.
	Pulse Resolution of the Energy transferred within
	
	+ or - 0.05%
of the Energy measured
	

	8.
	Measure Produce and Store Import Wh
	Yes/No
	Yes
	

	
	Measure Produce and Store Export Wh
	Yes/No
	Yes
	

	
	Measure Produce and Store Leading VArh.
	Yes/No
	Yes
	

	
	Measure Produce and Store Lagging VArh.
	Yes/No
	Yes
	

	
	Measure Produce and StroeV^2H per Phase
	Yes/No
	Yes
	

	
	Measure Produce and Store I^2H per Phase
	Yes/No
	Yes
	

	
	Date and Time
	Yes/No
	Yes
	

	9.
	Capability of Storing 15 min time stamped interval data for 3 months period
	Yes/No
	Yes
	

	10.
	Number of Events readable and maintain in the event logger
	Nos
	100
	

	11.
	Remote interrogation over a Varity of communication media
	
	Yes
	

	12.
	Internal or external modem speed
	bit/sec
	9600
	

	13.
	Availability of RS - 485 communication port
	Yes/No
	Yes
	

	
	Availability of RS - 232 communication port
	Yes/No
	Yes
	

	
	Support Public telecommunication system
	Yes/No
	Yes
	

	
	Support Itron C&I Network
	Yes/No
	Yes
	

	
	Support TCP/IP
	Yes/No
	Yes
	

	
	Support ARDIS
	Yes/No
	Yes
	

	
	Front Panel Optical port
	Yes/No
	Yes
	

	
	Digital or Analog Cellular
	Yes/No
	Yes
	

	14.
	Password protection in two levels for meter data collection
	Yes/No
	Yes
	

	
	Read only access to interval data, event log, and metrological quantities
	Yes/No
	Yes
	

	
	Full access to set the time function
	Yes/No
	Yes
	

	15.
	Built in Battery backup capability to store and maintain interval data, event log & clock time
	days
	35
	

	16.
	Clock time drift
	minutes
	<1
	

	17.
	Condition monitoring with recording in event log for failure in measuring and pulse over run
	Yes/No
	Yes
	

	18.
	Possibility of uploading and detect faulty equipment conditions.
	Yes/No
	Yes
	

	19.
	Sealability of Meters to prevent from:
	
	
	

	
	· access to adjustment or calibration devices on meter.
	Yes/No
	Yes
	

	
	· access to terminals of incoming current or potential wiring.
	Yes/No
	Yes
	

	20.
	External Display showing the registers of total kWH and kVAR
	Yes/No
	Yes
	


[bookmark: _Toc208924305]CIVIL WORKS
[bookmark: _Toc208924306]AIR CONDITIONING & VENTILATING INSTALLATIONS
	No.
	Item
	Units
	Required
	Tendered

	[bookmark: _Toc208924307]Air Conditioning Units
	
	
	

	(a)
	Split type Air Conditioning Unit
	
	
	

	
	Manufacturer’s name & address
	
	
	

	
	Number of units
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No
	
	
	

	
	Cooling duty (latent)
	kW
	
	

	
	Cooling duty (sensible)
	kW
	
	

	
	On – coil condition
	DB/WB
°C
	
	

	
	Off – coil condition
	DB/WB
°C
	
	

	
	Total electrical input
	kW
	
	

	
	Air volume
	m3/hr
	
	

	
	Total electrical input
	kW
	
	

	
	Electrical supply
	N/m2
	
	

	
	Pre-filter manufacturer and type
	
	
	

	
	Pre-filter size and pressure drop (clean)
	
	
	

	
	Thermal insulation for refrigerant pipe work (if applicable)
	
	
	

	(b)
	Air Cooled Condensing Units
	
	
	

	
	Number of Units
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No.
	
	
	

	
	Refrigeration effect
	kW each
	
	

	
	Compressor type
	
	
	

	
	Compressor input
	kW each
	
	

	
	Suction temperature
	°C
	
	

	
	Condenser ambient temperature
	°C
	
	

	
	Fan motor(s)
	Total kW
	
	

	
	Capacity steps
	%
	
	

	(c)
	Self-contained Air Conditioning Units
	
	
	

	
	Number of units
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No.
	
	
	

	
	Refrigeration effect
	kW each
	
	

	
	Compressor input
	kW each
	
	

	
	Fan Motor
	kW each
	
	

	[bookmark: _Toc208924308]Ventilation Works
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Number of units
	
	
	

	
	Air volume
	M3/hr
	
	

	
	System resistance
	N/m2
	
	

	
	Fan Motor size
	KW
	
	

	
	Corrosion protection
	
	
	


[bookmark: _Toc208924309]FIRE SAFETY EQUIPMENT
	No.
	Item
	Units
	Required
	Tendered

	(a)
	Trolley Mounted Extinguishers CO2 50kg
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Dimensions
	mm
	
	

	
	Total weight
	kg
	
	

	
	Length of hose
	mm
	
	

	
	Type of powder
	
	
	

	
	Working Pressure
	kg/cm2
	
	

	
	Test Pressure
	kg/cm2
	
	

	
	Numbers to be provided at
	
	
	

	(b)
	Wall Mounted Extinguishers CF
5.5 kg
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Dimensions
	mm
	
	

	
	Total weight
	kg
	
	

	
	Length of hose
	mm
	
	

	
	Type of powder
	
	
	

	
	Working Pressure
	kg/cm2
	
	

	
	Test Pressure
	kg/cm2
	
	

	
	Number to be provided at
	
	
	

	(c)
	Trolley Mounted Extinguishers BCF 50kg
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Dimensions
	mm
	
	

	
	Total weight
	kg
	
	

	
	Length of hose
	mm
	
	

	
	Type of powder
	
	
	

	
	Working Pressure
	kg/cm2
	
	

	
	Test Pressure
	kg/cm2
	
	

	
	Numbers to be provided at
	
	
	


[bookmark: _Toc208924310]LIGHTING & SMALL POWER
	No.
	Item
	Units
	Required
	Tendered

	(a)
	Distribution Boards (fitted with fuses)
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type and/or Figure No.
	
	
	

	
	Rating
	A
	
	

	
	Fault rating
	kA
	
	

	
	Voltage
	V
	
	

	(b)
	Distribution Boards (fitted with Circuit breakers)
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type and/or Figure No.
	
	
	

	
	Rating
	A
	
	

	
	Fault rating
	kA
	
	

	
	Voltage
	V
	
	

	(c)
	PVC Cable
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Voltage rating
	V
	
	

	(d)
	Conduit
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	(e)
	Conduit Accessories
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	(f)
	Cable Termination’s
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Material
	
	
	

	(g)
	Switches
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	W
	
	

	(h)
	Socket Outlets
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type and/or Figure No.
	
	
	

	
	Rating
	W
	
	

	
	Finish
	
	
	

	(i)
	Contactors
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	W
	
	

	
	Number of contacts
	
	
	

	
	Rating of coil AC
	VA
	
	

	(j)
	Miniature Circuit Breakers
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	A
	
	

	
	Fault rating
	kA
	
	

	(k)
	Earthing Material
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Material & size
	
	
	

	(l)
	Clocks
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Size
	
	
	

	
	Type of operation
	
	
	

	(m)
	Lighting fittings – Fluorescent
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	
	
	

	
	Harmonic content
	
	
	

	(n)
	Lighting fittings - emergency
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	W
	
	

	(o)
	Switch yard lighting
	
	
	

	
	Manufacturer’s name and address
	
	
	

	
	Type
	
	
	

	
	Rating
	W
	
	


[bookmark: _Toc208924311]CCTV SYSTEM
	No.
	Item
	Units
	Required
	Tendered

	
	Manufacturer’s name and address
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No.
	
	
	

	
	Image Sensor
	
	½” CCD
	

	
	Horizontal resolution
	
	
	

	
	Minimum illumination (when IR on)
	
	
	

	
	S/N Ratio
	
	More than 50db
	

	
	Scanning System
	
	
	

	
	Video output signal
	
	
	

	
	IR Range
	
	
	

	
	Number of Motion detection zones
	
	
	

	
	Back Light Compensation
	
	
	

	
	Auto Gain Control
	
	
	

	
	IP Rating
	
	IP 65
	

	
	Supply voltage
	
	
	

	a)
	Digital Video Recorder
	
	
	

	
	Number of channels
	
	
	

	
	Video compression
	
	
	

	
	Hard disk capacity
	
	
	

	
	Video monitor size
	
	
	


[bookmark: _Toc208924312]LIGHTNING PROTECTION SYSTEM
	No.
	Item
	Units
	Required
	Tendered

	
	Manufacturer’s name and address
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No.
	
	
	


[bookmark: _Toc208924313]INTRUDER PROTECTION SYSTEM
	No.
	Item
	Units
	Required
	Tendered

	
	Manufacturer’s name and address
	
	
	

	
	Country of origin
	
	
	

	
	Type
	
	
	

	
	Model No.
	
	
	


[bookmark: _Toc208924314]132KV GIS SUBSTATION
	No.
	Item
	Units
	Required
	Tendered

	1.
	132kV GIS Building
	
	
	

	
	Subcontractor’s name and address
	
	
	

	2.
	Staff Quarters Buildings
	
	
	

	
	Subcontractor’s name and address
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