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ANNEX II: TECHNICAL SPECIFICATIONS

& ANNEX III: TECHNICAL OFFER

SECTION 3: TECHNICAL DATA SCHEDULE

CIRCUIT BREAKER, DISCONNECTORS, SURGE ARRESTERS

Disconnectors 420 kV and 123 kV

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 420 kV / Code number: 04001)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Pantograph
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	Motor driven
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	3
	

	1.12
	Type of earthing blade operating mechanism
	
	N.A.
	

	1.13
	Number of earthing blade operating mechanism
	
	N.A.
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 420 kV / Code number: 04001)

	2.1
	Rated voltage Un
	kV rms
	420
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	520

610
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1425
1425 (+ 240)
	

	2.4
	Rated switching impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1050
900 (+ 345)
	

	2.5
	Rated frequency fr
	Hz
	50
	

	2.6
	System earthimg
	
	Directly earthed neutral point (star point)
	

	2.7
	Rated current Ir
	A
	2000
	

	2.8
	Rated short withstand current Ik
	kA rms
	40
	

	2.9
	Rated duration of short-circuit on main blades
	s
	3
	

	2.10
	Rated duration of short-circuit on earthing blades
	s
	N.A.
	

	2.11
	Rated maximum withstand current Ip
	kA
	100
	

	2.12
	Capacity of making and breaking transfer load of busbar system at 300 V (rms)
	A
	1600
	

	2.13
	Nominal supply voltage

	2.13.1
	Controls and alarm (signaling) circuits
	V d.c.
	220
	

	2.13.2
	Motors
	V a.c. / Hz
	230 / 50
	

	2.13.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.14
	Opening time
	s
	Insert
	

	2.15
	Closing time
	s
	Insert
	

	2.16
	Mechanical endurance
	Class
	M2
	

	2.17
	Rated mechanical terminal loads of terminals

	2.17.1
	Direct loading, static Fa
	N
	> 4000
	

	2.17.2
	Transversal loading, static Fb
	N
	> 1600
	

	2.17.3
	Vertical force Fc
	N
	> 1500
	

	2.17.4
	Direct loading, dynamic
	N
	> 4500
	

	2.17.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 420 kV / Code number: 04001)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 8400
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	200 x 100
	

	3.1.5.3
	Number of holes
	
	8 (2x4)
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.5.7
	Length of contact zone on a pantograph contact
	mm
	≥ 400
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Total height
	mm
	Insert
	

	3.1.7.4
	Pole length
	mm
	Insert
	

	3.1.7.5
	Distance between support axis of a pole
	mm
	Insert
	

	3.1.7.6
	Busbar height
	mm
	1200
	

	3.1.7.7
	Shipping dimensions
	mm
	Insert
	

	3.1.7.8
	Pole weight
	kg
	Insert
	

	3.1.7.9
	Weight of operating mechanism
	Kg
	Insert
	

	3.1.7.10
	Total weight
	Kg
	Insert
	

	3.1.7.11
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	3
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Insert
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Equipotential bonding rails
	
	Yes
	

	3.2.20
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 420 kV / Code number: 04001)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 420 kV / Code number: 04001)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 420 kV / Code number: 04022)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Pantograph
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	Motor driven
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	3
	

	1.12
	Type of earthing blade operating mechanism
	
	Motor operated
	

	1.13
	Number of earthing blade operating mechanism
	
	3
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 420 kV / Code number: 04022)

	2.1
	Rated voltage Un
	kV rms
	420
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	520

610
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1425
1425 (+ 240)
	

	2.4
	Rated switching impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1050
900 (+ 345)
	

	2.5
	Rated frequency fr
	Hz
	50
	

	2.6
	System earthimg
	
	Directly earthed neutral point (star point)
	

	2.7
	Rated current Ir
	A
	2000
	

	2.8
	Rated short withstand current Ik
	kA rms
	40
	

	2.9
	Rated duration of short-circuit on main blades
	s
	3
	

	2.10
	Rated duration of short-circuit on earthing blades
	s
	3
	

	2.11
	Rated maximum withstand current Ip
	kA
	100
	

	2.12
	Capacity of making and breaking transfer load of busbar system at 300 V (rms)
	A
	1600
	

	2.13
	Nominal supply voltage

	2.13.1
	Controls and alarm (signaling) circuits
	V d.c.
	220
	

	2.13.2
	Motors
	V a.c. / Hz
	230 / 50
	

	2.13.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.14
	Opening time
	s
	Insert
	

	2.15
	Closing time
	s
	Insert
	

	2.16
	Mechanical endurance
	Class
	M2
	

	2.17
	Rated mechanical terminal loads of terminals

	2.17.1
	Direct loading, static Fa
	N
	> 4000
	

	2.17.2
	Transversal loading, static Fb
	N
	> 1600
	

	2.17.3
	Vertical force Fc
	N
	> 1500
	

	2.17.4
	Direct loading, dynamic
	N
	> 4500
	

	2.17.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 420 kV / Code number: 04022)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 8400
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	200 x 100
	

	3.1.5.3
	Number of holes
	
	8 (2x4)
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.5.7
	Length of contact zone on a pantograph contact
	mm
	≥ 400
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Total height
	mm
	Insert
	

	3.1.7.4
	Pole length
	mm
	Insert
	

	3.1.7.5
	Distance between support axis of a pole
	mm
	Insert
	

	3.1.7.6
	Busbar height
	mm
	1200
	

	3.1.7.7
	Shipping dimensions
	mm
	Insert
	

	3.1.7.8
	Pole weight
	kg
	Insert
	

	3.1.7.9
	Weight of operating mechanism
	Kg
	Insert
	

	3.1.7.10
	Total weight
	Kg
	Insert
	

	3.1.7.11
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	2x3
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Insert
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Equipotential bonding rails
	
	Yes
	

	3.2.20
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 420 kV / Code number: 04022)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 420 kV / Code number: 04022)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 420 kV / Code number: 04023)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Double column, vertical main blades opening
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	Motor driven
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	3
	

	1.12
	Type of earthing blade operating mechanism
	
	Motor driven
	

	1.13
	Number of earthing blade operating mechanism
	
	3
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 420 kV / Code number: 04023)

	2.1
	Rated voltage Un
	kV rms
	420
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	520

610
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1425
1425 (+ 240)
	

	2.4
	Rated switching impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1050
900 (+ 345)
	

	2.5
	Rated frequency fr
	Hz
	50
	

	2.6
	System earthimg
	
	Directly earthed neutral point (star point)
	

	2.7
	Rated current Ir
	A
	2000
	

	2.8
	Rated short withstand current Ik
	kA rms
	40
	

	2.9
	Rated duration of short-circuit on main blades
	s
	3
	

	2.10
	Rated duration of short-circuit on earthing blades
	s
	3
	

	2.11
	Rated maximum withstand current Ip
	kA
	100
	

	2.12
	Capacity of making and breaking transfer load of busbar system at 300 V (rms)
	A
	1600
	

	2.13
	Nominal supply voltage

	2.13.1
	Controls and alarm (signaling) circuits
	V d.c.
	220
	

	2.13.2
	Motors
	V a.c. / Hz
	230 / 50
	

	2.13.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.14
	Opening time
	s
	Insert
	

	2.15
	Closing time
	s
	Insert
	

	2.16
	Mechanical endurance
	Class
	M2
	

	2.17
	Rated mechanical terminal loads of terminals

	2.17.1
	Direct loading, static Fa
	N
	> 2000
	

	2.17.2
	Transversal loading, static Fb
	N
	> 660
	

	2.17.3
	Vertical force Fc
	N
	> 1500
	

	2.17.4
	Direct loading, dynamic
	N
	> 4500
	

	2.17.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 420 kV / Code number: 04023)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 8400
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	200 x 100
	

	3.1.5.3
	Number of holes
	
	8 (2x4)
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Total height
	mm
	Insert
	

	3.1.7.4
	Pole length
	mm
	Insert
	

	3.1.7.5
	Distance between support axis of a pole
	mm
	Insert
	

	3.1.7.6
	Shipping dimensions
	mm
	Insert
	

	3.1.7.7
	Pole weight
	kg
	Insert
	

	3.1.7.8
	Weight of operating mechanism
	Kg
	Insert
	

	3.1.7.9
	Total weight
	Kg
	Insert
	

	3.1.7.10
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	2x3
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Insert
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Heater MCB (miniature circuit breaker)
	
	Yes
	

	3.2.20
	Single-phase socket MCB (miniature circuit breaker)
	
	Yes
	

	3.2.21
	Equipotential bonding rails
	
	Yes
	

	3.2.22
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 420 kV / Code number: 04023)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 420 kV / Code number: 04023)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 420 kV / Code number: 04031)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815
IEC 60672.3
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Bussbar earthing
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	N.A.
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	N.A.
	

	1.12
	Type of earthing blade operating mechanism
	
	Motor driven
	

	1.13
	Number of earthing blade operating mechanism
	
	3
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 420 kV / Code number: 04031)

	2.1
	Rated voltage Un
	kV rms
	420
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	520

610
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV peak

kV peak
	1425
1425 (+ 240)
	

	2.4
	Rated switching impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV vrh

kV vrh
	1050
900 (+ 345)
	

	2.5
	Rated frequency fr
	Hz
	50
	

	2.6
	System earthimg
	
	Directly earthed neutral point
	

	2.7
	Rated current Ir
	A
	N.A.
	

	2.8
	Rated short withstand current Ik
	kA rms
	40
	

	2.9
	Rated duration of short-circuit on main blades
	s
	N.A.
	

	2.10
	Rated duration of short-circuit on earthing blades
	s
	3
	

	2.11
	Rated maximum withstand current Ip
	kA
	100
	

	2.12
	Capacity of making and breaking transfer load of busbar system at 100 V (rms)
	A
	N.A.
	

	2.13
	Nominal supply voltage

	2.13.1
	Controls and alarm (signaling) circuits
	V d.c.
	220
	

	2.13.2
	Motors
	V a.c. / Hz
	230 / 50
	

	2.13.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.14
	Opening time
	s
	Insert
	

	2.15
	Closing time
	s
	Insert
	

	2.16
	Mechanical endurance
	Class
	M2
	

	2.17
	Rated mechanical terminal loads of terminals

	2.17.1
	Direct loading, static Fa
	N
	Insert
	

	2.17.2
	Transversal loading, static Fb
	N
	Insert
	

	2.17.3
	Vertical force Fc
	N
	> 1500
	

	2.17.4
	Direct loading, dynamic
	N
	> 4500
	

	2.17.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 420 kV / Code number: 04031)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 8400
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	200 x 100
	

	3.1.5.3
	Number of holes
	
	8 (2x4)
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Pole length
	mm
	Insert
	

	3.1.7.4
	Pole height
	mm
	Insert
	

	3.1.7.5
	Shipping dimensions
	mm
	Insert
	

	3.1.7.6
	Pole weight
	kg
	Insert
	

	3.1.7.7
	Weight of operating mechanism
	kg
	Insert
	

	3.1.7.8
	Total weight
	kg
	Insert
	

	3.1.7.9
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	3
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Insert
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Equipotential bonding rails
	
	Yes
	

	3.2.20
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 420 kV / Code number: 04031)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 420 kV / Code number: 04031)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 123 kV / Code number: 04005)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815

IEC 60672.3
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Double column, central break, horizontal, for ‘furrow’ arrangement
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	Motor driven
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	1
	

	1.12
	Type of earthing blade operating mechanism
	
	N.A.
	

	1.13
	Number of earthing blade operating mechanism
	
	N.A.
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 123 kV / Code number: 04005)

	2.1
	Rated voltage Un
	kV rms
	123
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	230

265
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV vrh
kV vrh
	550
630
	

	2.4
	Rated frequency fr
	Hz
	50
	

	2.5
	System earthimg
	
	Directly earthed neutral point
	

	2.6
	Rated current Ir
	A
	2000
	

	2.7
	Rated short withstand current Ik
	kA rms
	40
	

	2.8
	Rated duration of short-circuit on main blades
	s
	3
	

	2.9
	Rated duration of short-circuit on earthing blades
	s
	N.A.
	

	2.10
	Rated maximum withstand current Ip
	kA
	100
	

	2.11
	Capacity of making and breaking transfer load of busbar system at 100 V (rms)
	A
	1600
	

	2.12
	Nominal supply voltage

	2.12.1
	Controls and alarm (signaling) circuits
	V a.c.
	230 / 50
	

	2.12.2
	Motors
	V d.c.
	220
	

	2.12.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.13
	Opening time
	s
	Insert
	

	2.14
	Closing time
	s
	Insert
	

	2.15
	Mechanical endurance
	Class
	M2
	

	2.16
	Rated mechanical terminal loads of terminals

	2.16.1
	Direct loading, static Fa
	N
	> 500
	

	2.16.2
	Transversal loading, static Fb
	N
	> 170
	

	2.16.3
	Vertical force Fc
	N
	> 1000
	

	2.16.4
	Direct loading, dynamic
	N
	> 4500
	

	2.16.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 123 kV / Code number: 04005)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 2460
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals
	pcs.
	2
	

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	100 x 100
	

	3.1.5.3
	Number of holes
	
	4
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Support metal structure height
	mm
	Insert
	

	3.1.7.4
	Pole length
	mm
	Insert
	

	3.1.7.5
	Distance between support axis of a pole
	mm
	Insert
	

	3.1.7.6
	Total height
	mm
	Insert
	

	3.1.7.7
	Shipping dimensions
	mm
	Insert
	

	3.1.7.8
	Pole weight
	kg
	Insert
	

	3.1.7.9
	Weight of operating mechanism
	kg
	Insert
	

	3.1.7.10
	Total weight (three pole group)
	kg
	Insert
	

	3.1.7.11
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	1
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Yes
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Equipotential bonding rails
	
	Yes
	

	3.2.20
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 123 kV / Code number: 04005)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 123 kV / Code number: 04005)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Disconnector 123 kV / Code number: 04007)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-102

IEC 60273

IEC 60694

IEC 60815

IEC 60672.3
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Type of disconnector
	
	Outdoor
	

	1.8
	Design
	
	Double column, central break, horizontal, for ‘paralel’ arrangement
	

	1.9
	Number of poles
	pcs.
	3
	

	1.10
	Type of main blade operating mechanism
	
	Motor driven
	

	1.11
	Number of main blade operating mechanisms
	pcs.
	1
	

	1.12
	Type of earthing blade operating mechanism
	
	Motor driven
	

	1.13
	Number of earthing blade operating mechanism
	
	1
	

	1.14
	Operation conditions
	
	In accordance with IEC 60694
	

	1.15
	Ambient air temperature
	°C
	+ 40
	

	1.16
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Disconnector 123 kV / Code number: 04007)

	2.1
	Rated voltage Un
	kV rms
	123
	

	2.2
	Rated short-circuit withstand AC voltage:

· Ground and phase to phase

· Along insulation distance 
	kV rms

kV rms
	230

265
	

	2.3
	Rated lightning impulse withstand voltage:

· Ground and phase to phase

· Along insulation distance
	kV vrh
kV vrh
	550
630
	

	2.4
	Rated frequency fr
	Hz
	50
	

	2.5
	System earthimg
	
	Directly earthed neutral point
	

	2.6
	Rated current Ir
	A
	2000
	

	2.7
	Rated short withstand current Ik
	kA rms
	40
	

	2.8
	Rated duration of short-circuit on main blades
	s
	3
	

	2.9
	Rated duration of short-circuit on earthing blades
	s
	1
	

	2.10
	Rated maximum withstand current Ip
	kA
	100
	

	2.11
	Capacity of making and breaking transfer load of busbar system at 100 V (rms)
	A
	1600
	

	2.12
	Nominal supply voltage

	2.12.1
	Controls and alarm (signaling) circuits
	V a.c. /Hz
	230 / 50
	

	2.12.2
	Motors
	V d.c.
	220
	

	2.12.3
	Heaters
	V a.c. / Hz
	230 / 50
	

	2.13
	Opening time
	s
	Insert
	

	2.14
	Closing time
	s
	Insert
	

	2.15
	Mechanical endurance
	Class
	M2
	

	2.16
	Rated mechanical terminal loads of terminals

	2.16.1
	Direct loading, static Fa
	N
	> 500
	

	2.16.2
	Transversal loading, static Fb
	N
	> 170
	

	2.16.3
	Vertical force Fc
	N
	> 1000
	

	2.16.4
	Direct loading, dynamic
	N
	> 4500
	

	2.16.5
	Transversal loading, dynamic
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Disconnector 123 kV / Code number: 04007)

	3.1
	Disconnector

	3.1.1
	Insulator material
	
	Porcelain
	

	3.1.2
	Minimum creepage path to earth (min. 20 mm/kV)
	mm
	Min. ≥ 2460
	

	3.1.3
	Quality of insulator
	
	Min. C130
	

	3.1.4
	Rated failing load of insulator (C10)
	N
	Min. 10000
	

	3.1.5
	HV terminals
	pcs.
	2
	

	3.1.5.1
	Shape
	
	Flat
	

	3.1.5.2
	Dimensions
	mm x mm
	100 x 100
	

	3.1.5.3
	Number of holes
	
	4
	

	3.1.5.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.5.5
	Distance between holes
	mm
	50
	

	3.1.5.6
	Material suitable for
	
	Al terminal
	

	3.1.6
	Earthing conductor terminal

	3.1.6.1
	Material suitable for
	
	Cu
	

	3.1.6.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.7
	Weight and dimensions

	3.1.7.1
	Pole height
	mm
	Insert
	

	3.1.7.2
	Support insulator height
	mm
	Insert
	

	3.1.7.3
	Support metal structure height
	mm
	Insert
	

	3.1.7.4
	Pole length
	mm
	Insert
	

	3.1.7.5
	Distance between support axis of a pole
	mm
	Insert
	

	3.1.7.6
	Total height
	mm
	Insert
	

	3.1.7.7
	Shipping dimensions
	mm
	Insert
	

	3.1.7.8
	Pole weight
	kg
	Insert
	

	3.1.7.9
	Weight of operating mechanism
	kg
	Insert
	

	3.1.7.10
	Total weight (three pole group)
	kg
	Insert
	

	3.1.7.11
	Shipping weight
	kg
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Number of operating mechanism
	pcs.
	1+1
	

	3.2.2
	Type
	
	Insert
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Total heater power
	W
	Insert
	

	3.2.5
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC
	

	3.2.6
	Class of auxiliary contacts
	Class
	1
	

	3.2.7
	Option of time adjustment of auxiliary contacts
	
	Yes
	

	3.2.8
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. DC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.9
	Motor – auxiliary supply voltage
	V, Hz
	230, 50
	

	3.2.10
	Heater, 230 V, 50 Hz
	
	Yes
	

	3.2.11
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.12
	Selection switch (local/neutral/remote)
	
	Yes
	

	3.2.13
	Manual closing button of red colour
	
	Yes
	

	3.2.14
	Manual opening button of green colour
	
	Yes
	

	3.2.15
	Anti-condensation heater inside the operating mechanism cabinet 
	
	Yes
	

	3.2.16
	Single-phase socket
	
	Yes
	

	3.2.17
	Voltage presence controller
	
	Yes
	

	3.2.18
	Motor MCB (miniature circuit breakers)
	
	Yes
	

	3.2.19
	Equipotential bonding rails
	
	Yes
	

	3.2.20
	Housing of Al or stainless steel
	
	Yes
	

	4
	DOCUMENTATION (Disconnector 123 kV / Code number: 04007)

	4.1
	Detailed list of type tests, for each type and rating of the specified equipment
	
	To be enclosed with the bid
	

	4.2
	Installation drawings and schemes
	
	To be enclosed with the bid
	

	4.3
	Copies of type attestations and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Quality control certificates
	
	To be enclosed with the bid
	

	4.6
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.7
	List of special equipment
	
	To be enclosed with the bid
	

	4.8
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.9
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Disconnector 123 kV / Code number: 04007)

	5.1
	Training at the manufacturer’s factory
	Man/day
	4/5
	

	5.2
	Training plan and program for installation, testing and maintenance
	
	To be enclosed with the bid
	

	OVERALL COMPLIANCE WITH THE REQUIREMENTS (YES/NO)
	


	Supply of equipment and materials for construction

of substations 400/110 kV Leskovac-2 & Vranje-4

Contract No. 10SER01/25/22
	Tender No. EuropeAid/131497/C/SUP/RS



