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ANNEX II: TECHNICAL SPECIFICATIONS
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LOT 2: CIRCUIT BREAKER, DISCONNECTORS, SURGE ARRESTERS
Circuit breakers 420 kV and 123 kV

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Circuit breaker 420 kV / Code number: 03001)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-100

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Isolating and quenching medium
	
	SF6
	

	1.8
	Type of circuit breaker
	
	Outdoor
	

	1.9
	Design
	
	Double breaking
	

	1.10
	Operating mechanism
	
	Motor-wound spring
	

	1.11
	Number of poles
	pcs.
	3
	

	1.12
	Number of operating mechanisms per circuit breaker
	pcs.
	3
	

	1.13
	Operation conditions
	
	In accordance with IEC 60694
	

	1.14
	Max. ambient air temperature
	°C
	+ 40
	

	1.15
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Circuit breaker 420 kV / Code number: 03001)

	2.1
	Rated voltage
	kV rms
	400
	

	2.2
	Rated voltage Un
	kV rms
	420
	

	2.3
	System Earthing
	
	Directly earthed neutral point (star point)
	

	2.4
	Rated lightning impulse withstand voltage:

· Common value

· Across isolating distance 
	kV peak
kV peak
	1425

1425 (+ 240)
	

	2.5
	Rated switching impulse withstand voltage:

· Across open switching device and/or isolating distance

· Between phases

· Across isolating distance
	kV peak

kV peak

kV peak
	1050
1575
900 (+ 345)
	

	2.6
	Rated current Ir
	A
	≥ 2000
	

	2.7
	Rated short-circuit breaking current Isc
	kA rms
	≥ 40
	

	2.8
	Rated peak withstand current Ip (equal short-circuit making current)
	kA
	≥ 100
	

	2.9
	D.C. component of the rated short-circuit breaking current
	%
	> 30
	

	2.10
	· First-pole-to-clear factor

· Terminal fault

· Short-line fault

· Out-of-phase
	p.u.

p.u.

p.u.
	1.3

1.0

2.0
	

	2.11
	Standard value of transient recovery voltage (T100)
	kV
	624
	

	2.12
	Rate of rise recovery voltage
	kV/μs
	2.00
	

	2.13
	Rated operating sequence
	
	o-0.3 s-CO-3 min-CO
	

	2.14
	Duration of short-circuit
	s
	≥ 1
	

	2.15
	Rated out-of-phase breaking current
	kA
	Insert
	

	2.16
	Rated capacitive breaking current

· OHL Il

· Cable Ic
	A rms

A rms
	400

400
	

	2.17
	Standard value of transient recovery voltage Uc

· Terminal fault

· Out-of-phase
	kV

kV
	624

857
	


	2.18
	Auto reclosing
	
	1p+3p
	

	2.19
	Maximum total break time (trip initiation to final arc extinction) pos.3.7.135 acc IEC 62271-100)
	ms
	≤ 60
	

	2.20
	Time of final arc extinction (3.7..134 acc. IEC 62271-100)
	ms
	15 ± 5
	

	2.21
	Opening time (trip initiation to contact separation)

· Without current

· With 100 % rated breaking current
	ms

ms
	Insert

Insert
	

	2.22
	Maximum time interval between opening interrupters
	ms
	Insert
	

	2.23
	Maximum time interval between opening of first and last phase of three-phase circuit breakers
	ms
	3
	

	2.24
	Time for making (trip initiation to contact touch)

· Without current

· 100 % making current
	ms

ms
	Insert

Insert
	

	2.25
	Minimum dead time
	ms
	Insert
	

	2.26
	Restrike performance during capacitive current switching
	Class
	C2
	

	2.27
	Number of operations without maintenance

· CO at no-load

· CO at rated current

· CO at rated breaking current Isc
	
	≥ 10000

≥ 2500

≥ 15
	

	2.28
	The frequency of mechanical operations
	Class
	M2
	

	2.29
	Rated electrical endurance
	Class
	Min E1
	

	2.30
	Rated pressure of a circuit breaker
	Mpa
	Insert
	

	2.31
	Total mass of SF6 gas in a circuit breaker
	kg
	Insert
	

	2.32
	Rated mechanical terminal loads

	2.32.1
	Static horizontal force, longitudinal FthA
	N
	≥ 1750
	

	2.32.2
	Static horizontal force, transversal FthB
	N
	≥ 1250
	

	2.32.3
	Static vertical force Ftv
	N
	≥ 1500
	

	2.32.4
	Dynamic horizontal force, longitudinal Fwx
	N
	Insert
	

	2.32.5
	Dynamic horizontal force, transversal
	N
	Insert
	

	3
	DESIGN AND CONSTRUCTION (Circuit breaker 420 kV / Code number: 03001)

	3.1
	Circuit Breaker

	3.1.1
	Insulator material
	
	Porcelain
	

	3.1.2
	Minimum creepage distance to earth
	mm
	Min. ≥ 8400
	

	3.1.3
	HV terminal
	pcs.
	2
	

	3.1.3.1
	Shape
	
	Flat
	

	3.1.3.2
	Dimensions
	mm x mm
	200 x 100
	

	3.1.3.3
	Number of holes
	
	8 (2x4)
	

	3.1.3.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.3.5
	Distance between holes
	mm
	50
	

	3.1.3.6
	Material suitable for
	
	Al terminal
	

	3.1.4
	Earthing conductor terminal

	3.1.4.1
	Material suitable for
	
	Cu
	

	3.1.4.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.5
	Weight and dimensions

	3.1.5.1
	Support insulator height
	mm
	Insert
	

	3.1.5.2
	Total height
	mm
	Insert
	

	3.1.5.3
	Pole weight
	kg
	Insert
	

	3.1.5.4
	Weight of operating mechanism
	kg
	Insert
	

	3.1.5.5
	Total weight (with metal structure)
	kg
	Insert
	

	3.1.6
	Minimum distance

	3.1.6.1
	Between poles
	mm
	6000
	

	3.1.6.2
	To ground
	mm
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Type
	
	Insert
	

	3.2.2
	Motor – auxiliary supply voltage 
	V. Hz
	230, 50
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Control voltage
	V. DC
	220
	

	3.2.5
	Number of making coils
	pcs.
	1
	

	3.2.6
	Rated power of making coils
	W
	Insert
	

	3.2.7
	Number of breaking coils
	pcs.
	2
	

	3.2.8
	Rated power of breaking coils
	W
	Insert
	

	3.2.9
	Heater
	
	Yes
	

	3.2.10
	Heater supply voltage
	V. Hz
	230. 50
	

	3.2.11
	Total heater power
	W
	Insert
	

	3.2.12
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC+1V
	

	3.2.13
	Class of auxiliary contacts
	Class
	1
	

	3.2.14
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. AC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.15
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.16
	Cu earthing rails for connection with outer side
	
	Yes
	

	3.2.17
	Operating mechanism material
	
	Al or stainless steel
	

	3.2.18
	Detachable plates, the bottom of each operating mechanism
	
	Yes
	

	3.2.19
	A crank for manual spring loading
	
	Yes
	

	3.3
	Accessories in operating mechanism housing

	3.3.1
	Test control terminals 
	
	Yes
	

	3.3.2
	Heater – 230 V, 50 Hz
	
	Yes
	

	3.3.3
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.4
	Accessories in central control panel

	3.4.1
	Anti-pumping relay
	
	Yes
	

	3.4.2
	Local/remote control selector switch
	
	Yes
	

	3.4.3
	Local operation push buttons
	
	Yes
	

	3.4.4
	Minimum pressure lock-out and alarm relays
	
	Yes
	

	3.4.5
	Service outlet (socket) – 230 V, 50 Hz
	
	Yes
	

	3.4.6
	Lighting switch
	
	Yes
	

	3.4.7
	Lighting – 230 V, 50 Hz
	
	Yes
	

	3.4.8
	Heater – 230 V, 50 HZ
	
	Yes
	

	3.4.9
	Operation counter
	
	Yes
	

	3.4.10
	Motor MCB (miniature circuit breakers) (for all operating mechanisms)
	
	Yes
	

	3.4.11
	Time phase discrepancy relay
	
	Yes
	

	3.4.12
	Weatherproof, corrosion resistance enclosure
	
	IP54
	

	3.4.13
	Set of cables for connection of operating mechanism and central control panel of circuit breaker
	
	Yes
	

	3.4.14
	Galvanised horizontal and vertical metal structure with minimum 70 μm zinc layer
	
	Yes
	

	4
	DOCUMENTATION (Circuit breaker 420 kV / Code number: 03001)

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

	4.2
	Copies of type test reports and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.3
	Quality control certificates
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Installation drawings with all relevant dimensions, basement drawings, earthing connection drawings, HV terminals, metal structure earthing
	
	To be enclosed with the bid
	

	4.6
	Reference list of manufacturers
	
	To be enclosed with the bid
	

	4.7
	Instructions manual for installation and maintenance
	
	To be enclosed with the bid
	

	4.8
	List of special equipment
	
	To be enclosed with the bid
	

	4.9
	List of recommended spare parts
	
	To be enclosed with the bid
	

	4.10
	Routine test protocol proposition
	
	To be enclosed with the bid
	

	5
	TRAINING (Circuit breaker 420 kV / Code number: 03001)

	5.1
	Training at the manufacturer’s factory
	Man/day
	6/5
	

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

	6
	Materials for operation and maintenance (Circuit breaker 420 kV / Code number: 03001)

	6.1
	Obligatory materials

	6.1.1
	SF 6 temperature compensated manometer
	pcs.
	1
	

	6.1.2
	SF6 gas refilling set
	pcs.
	1
	

	6.1.3
	Auxiliary contacts
	pcs.
	1
	

	6.1.4
	Breaking coils
	pcs.
	2
	

	6.1.5
	Making coils
	pcs.
	1
	

	6.1.6
	Motor – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.7
	Heater – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.8
	End making contacts for operating mechanism
	compl.
	1
	

	7
	SPECIAL TOOLS (Circuit breaker 420 kV / Code number: 03001)

	7.1
	Special tools and accessories
	pcs.
	1
	

	7.2
	Thermograph device for SF6 gas leakage control in a service 
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Circuit breaker 123 kV / Code number: 03004)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-100

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Isolating and quenching medium
	
	SF6
	

	1.8
	Type of circuit breaker
	
	Outdoor
	

	1.9
	Design
	
	Single breaking
	

	1.10
	Operating mechanism
	
	Motor-wound spring
	

	1.11
	Number of poles
	pcs.
	3
	

	1.12
	Number of operating mechanisms per circuit breaker
	pcs.
	1
	

	1.13
	Operation conditions
	
	In accordance with IEC 60694
	

	1.14
	Max. ambient air temperature
	°C
	+ 40
	

	1.15
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Circuit breaker 123 kV / Code number: 03004)

	2.1
	Rated voltage
	kV rms
	110
	

	2.2
	Rated voltage Un
	kV rms
	123
	

	2.3
	System Earthing
	
	Directly earthed neutral point (star point)
	

	2.4
	Rated short-duration power-frequency withstand voltage:

· Common value

· Across isolating distance 
	kV peak
kV peak
	230

265
	

	2.5
	Rated lightning impulse withstand voltage:

· Common value

· Across isolating distance
	kV peak

kV peak
	550
630
	

	2.6
	Rated current Ir
	A
	≥ 2000
	

	2.7
	Rated short-circuit breaking current Isc
	kA rms
	≥ 40
	

	2.8
	Rated peak withstand current Ip (equal short-circuit making current)
	kA
	≥ 100
	

	2.9
	D.C. component of the rated short-circuit breaking current
	%
	> 30
	

	2.10
	· First-pole-to-clear factor

· Terminal fault

· Short-line fault

· Out-of-phase
	p.u.

p.u.

p.u.
	1.3

1.0

2.0
	

	2.11
	Standard value of transient recovery voltage (T100)
	kV
	183
	

	2.12
	Rate of rise recovery voltage
	kV/μs
	2.00
	

	2.13
	Rated operating sequence
	
	o-0.3 s-CO-3 min-CO
	

	2.14
	Duration of short-circuit
	s
	≥ 1
	

	2.15
	Rated out-of-phase breaking current
	kA
	Insert
	

	2.16
	Rated capacitive breaking current

· OHL Il

· Cable Ic
	A rms

A rms
	31.5

140
	

	2.17
	Standard value of transient recovery voltage Uc

· Terminal fault

· Out-of-phase
	kV

kV
	183

250
	

	2.18
	Auto reclosing
	
	-
	

	2.19
	Maximum total break time (trip initiation to final arc extinction) pos.3.7.135 acc IEC 62271-100)
	ms
	≤ 60
	

	2.20
	Time of final arc extinction (3.7..134 acc. IEC 62271-100)
	ms
	15 ± 5
	

	2.21
	Opening time (trip initiation to contact separation)

· Without current

· With 100 % rated breaking current
	ms

ms
	Insert

Insert
	

	2.22
	Time interval between opening of main contacts
	ms
	Insert
	

	2.23
	Maximum time interval between opening of first and last phase of three-phase circuit breakers
	ms
	3
	

	2.24
	Time for making (trip initiation to contact touch)

· Without current

· 100 % making current
	ms

ms
	Insert

Insert
	

	2.25
	Minimum dead time
	ms
	Insert
	

	2.26
	Restrike performance during capacitive current switching
	Class
	C2
	

	2.27
	Number of operations without maintenance

· CO at no-load

· CO at rated current

· CO at rated breaking current Isc
	
	≥ 10000

≥ 2500

≥ 15
	

	2.28
	The frequency of mechanical operations
	Class
	M2
	

	2.29
	Rated electrical endurance
	Class
	Min E1
	

	2.30
	Rated pressure of a circuit breaker
	Mpa
	Insert
	

	2.31
	Total mass of SF6 gas in a circuit breaker
	kg
	Insert
	

	2.32
	Rated mechanical terminal loads

	2.32.1
	Static horizontal force, longitudinal FthA
	N
	≥ 1250
	

	2.32.2
	Static horizontal force, transversal FthB
	N
	≥ 750
	

	2.32.3
	Static vertical force Ftv
	N
	≥ 1000
	

	2.32.4
	Dynamic horizontal force, longitudinal Fwx
	N
	Insert
	

	2.32.5
	Dynamic horizontal force, transversal
	N
	Insert
	

	2.33
	Permissible annual gas leakage
	% MPa
	< 1 %
	

	3
	DESIGN AND CONSTRUCTION (Circuit breaker 123 kV / Code number: 03004)

	3.1
	Circuit Breaker

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage distance to earth
	mm
	Min. ≥ 2460
	

	3.1.3
	HV terminals
	pcs.
	2
	

	3.1.3.1
	Shape
	
	Flat
	

	3.1.3.2
	Dimensions
	mm x mm
	100 x 100
	

	3.1.3.3
	Number of holes
	
	4
	

	3.1.3.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.3.5
	Distance between holes
	mm
	50
	

	3.1.3.6
	Material suitable for
	
	Al terminal
	

	3.1.4
	Earthing conductor terminal

	3.1.4.1
	Material suitable for
	
	Cu
	

	3.1.4.2
	Earthing conductor shape
	
	Wire 2xCu 95/120 mm2
	

	3.1.5
	Weight and dimensions

	3.1.5.1
	Support insulator height
	mm
	Insert
	

	3.1.5.2
	Total height
	mm
	Insert
	

	3.1.5.3
	Pole weight
	kg
	Insert
	

	3.1.5.4
	Weight of operating mechanism
	kg
	Insert
	

	3.1.5.5
	Total weight (with metal structure)
	kg
	Insert
	

	3.1.6
	Minimum distance

	3.1.6.1
	Between poles
	mm
	2000
	

	3.1.6.2
	To ground
	mm
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Type
	
	Insert
	

	3.2.2
	Motor – auxiliary supply voltage 
	V. Hz
	230, 50
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Control voltage
	V. DC
	220
	

	3.2.5
	Number of making coils
	pcs.
	1
	

	3.2.6
	Rated power of making coils
	W
	Insert
	

	3.2.7
	Number of breaking coils
	pcs.
	2
	

	3.2.8
	Rated power of breaking coils
	W
	Insert
	

	3.2.9
	Heater
	
	Yes
	

	3.2.10
	Heater supply voltage
	V. Hz
	230. 50
	

	3.2.11
	Total heater power
	W
	Insert
	

	3.2.12
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC+1V
	

	3.2.13
	Class of auxiliary contacts
	Class
	1
	

	3.2.14
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. AC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.15
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.16
	Cu earthing rails for connection with outer side
	
	Yes
	

	3.2.17
	Operating mechanism material
	
	Al or stainless steel
	

	3.2.18
	Detachable plates, the bottom of each operating mechanism
	
	Yes
	


	3.2.19
	A crank for manual spring loading
	
	Yes
	

	3.3
	Accessories in operating mechanism housing

	3.3.1
	Operation counter
	
	Yes
	

	3.3.2
	Local hand control
	
	Yes
	

	3.3.3
	Test control terminals 
	
	Yes
	

	3.3.4
	Heater – 230 V, 50 Hz
	
	Yes
	

	3.3.5
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.4
	Accessories in central control panel

	3.4.1
	Anti-pumping relay
	
	Yes
	

	3.4.2
	Local/remote control selector switch
	
	Yes
	

	3.4.3
	Local operation push buttons
	
	Yes
	

	3.4.4
	Minimum pressure lock-out and alarm relays
	
	Yes
	

	3.4.5
	Service outlet (socket) – 230 V, 50 Hz
	
	Yes
	

	3.4.6
	Lighting switch
	
	Yes
	

	3.4.7
	Lighting – 230 V, 50 Hz
	
	Yes
	

	3.4.8
	Heater – 230 V, 50 HZ
	
	Yes
	

	3.4.9
	Anti condensation heater
	
	Yes
	

	3.4.10
	Motor MCB (miniature circuit breakers) (for all operating mechanisms)
	
	Yes
	

	3.4.11
	Time phase discrepancy relay
	
	Yes
	

	3.4.12
	Weatherproof, corrosion resistance enclosure
	
	IP54
	

	3.4.13
	Set of cables for connection of operating mechanism and central control panel of circuit breaker
	
	Yes
	

	3.4.14
	Galvanised horizontal and vertical metal structure with minimum 70 μm zinc layer
	
	Yes
	

	4
	DOCUMENTATION (Circuit breaker 123 kV / Code number: 03004)

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

	4.2
	Copies of type test reports and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.3
	Quality control certificates
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Installation drawings with all relevant dimensions, basement drawings, earthing connection drawings, HV terminals, metal structure earthing
	
	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 (Circuit breaker 123 kV / Code number: 03004)

	5.1
	Training at the manufacturer’s factory
	Man/day
	6/5
	

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

	6
	Materials for operation and maintenance (Circuit breaker 123 kV / Code number: 03004)

	6.1
	Obligatory marterials

	6.1.1
	SF 6 temperature compensated manometer
	pcs.
	1
	

	6.1.2
	SF6 gas refilling set
	pcs.
	1
	

	6.1.3
	Auxiliary contacts
	pcs.
	1
	

	6.1.4
	Breaking coils
	pcs.
	2
	

	6.1.5
	Making coils
	pcs.
	1
	

	6.1.6
	Motor – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.7
	Heater – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.8
	End making contacts for operating mechanism
	compl.
	1
	

	7
	SPECIAL TOOLS (Circuit breaker 123 kV / Code number: 03004)

	7.1
	Special tools and accessories
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Circuit breaker 123 kV / Code number: 03006)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Model designation
	
	Insert
	

	1.4
	Country of origin
	
	Insert
	

	1.5
	Standards
	
	IEC 62271-100

IEC 60273

IEC 60694

IEC 60815
	

	1.6
	Quality control
	
	ISO 9001

ISO 14001

ISO 18001
	

	1.7
	Isolating and quenching medium
	
	SF6
	

	1.8
	Type of circuit breaker
	
	Outdoor
	

	1.9
	Design
	
	Single breaking
	

	1.10
	Operating mechanism
	
	Motor-wound spring
	

	1.11
	Number of poles
	pcs.
	3
	

	1.12
	Number of operating mechanisms per circuit breaker
	pcs.
	3
	

	1.13
	Operation conditions
	
	In accordance with IEC 60694
	

	1.14
	Max. ambient air temperature
	°C
	+ 40
	

	1.15
	Min. ambient air temperature
	°C
	( 25
	

	2
	CHARACTERISTICS (Circuit breaker 123 kV / Code number: 03006)

	2.1
	Rated voltage
	kV rms
	110
	

	2.2
	Rated voltage Un
	kV rms
	123
	

	2.3
	System Earthing
	
	Directly earthed neutral point (star point)
	

	2.4
	Rated short-duration power-frequency withstand voltage:

· Common value

· Across isolating distance 
	kV peak
kV peak
	230

265
	

	2.5
	Rated lightning impulse withstand voltage:

· Common value

· Across isolating distance
	kV peak

kV peak
	550
630
	

	2.6
	Rated current Ir
	A
	≥ 2000
	

	2.7
	Rated short-circuit breaking current Isc
	kA rms
	≥ 40
	

	2.8
	Rated peak withstand current Ip (equal short-circuit making current)
	kA
	≥ 100
	

	2.9
	D.C. component of the rated short-circuit breaking current
	%
	> 30
	

	2.10
	First-pole-to-clear factor

· Terminal fault

· Short-line fault

· Out-of-phase
	p.u.

p.u.

p.u.
	1.3

1.0

2.0
	

	2.11
	Standard value of transient recovery voltage (T100)
	kV
	183
	

	2.12
	Rate of rise recovery voltage
	kV/μs
	2.00
	

	2.13
	Rated operating sequence
	
	o-0.3 s-CO-3 min-CO
	

	2.14
	Duration of short-circuit
	s
	≥ 1
	

	2.15
	Rated out-of-phase breaking current
	kA
	Insert
	

	2.16
	Rated capacitive breaking current

· OHL Il

· Cable Ic
	A rms

A rms
	31.5

140
	

	2.17
	Standard value of transient recovery voltage Uc

· Terminal fault

· Out-of-phase
	kV

kV
	183

250
	

	2.18
	Auto reclosing
	
	1p+3p
	

	2.19
	Maximum total break time (trip initiation to final arc extinction) pos.3.7.135 acc IEC 62271-100)
	ms
	≤ 60
	

	2.20
	Time of final arc extinction (3.7..134 acc. IEC 62271-100)
	ms
	15 ± 5
	

	2.21
	Opening time (trip initiation to contact separation)

· Without current

· With 100 % rated breaking current
	ms

ms
	Insert

Insert
	

	2.22
	Time interval between opening of main contacts
	ms
	Insert
	

	2.23
	Maximum time interval between opening of first and last phase of three-phase circuit breakers
	ms
	3
	

	2.24
	Time for making (trip initiation to contact touch)

· Without current

· 100 % making current
	ms

ms
	Insert

Insert
	

	2.25
	Minimum dead time
	ms
	Insert
	

	2.26
	Restrike performance during capacitive current switching
	Class
	C2
	

	2.27
	Number of operations without maintenance

· CO at no-load

· CO at rated current

· CO at rated breaking current Isc
	
	≥ 10000

≥ 2500

≥ 15
	

	2.28
	The frequency of mechanical operations
	Class
	M2
	

	2.29
	Rated electrical endurance
	Class
	Min E1
	

	2.30
	Rated pressure of a circuit breaker
	Mpa
	Insert
	

	2.31
	Total mass of SF6 gas in a circuit breaker
	kg
	Insert
	

	2.32
	Rated mechanical terminal loads

	2.32.1
	Static horizontal force, longitudinal FthA
	N
	≥ 1250
	

	2.32.2
	Static horizontal force, transversal FthB
	N
	≥ 750
	

	2.32.3
	Static vertical force Ftv
	N
	≥ 1000
	

	2.32.4
	Dynamic horizontal force, longitudinal Fwx
	N
	Insert
	

	2.32.5
	Dynamic horizontal force, transversal
	N
	Insert
	

	2.33
	Permissible annual gas leakage
	% MPa
	< 1 %
	

	3
	DESIGN AND CONSTRUCTION (Circuit breaker 123 kV / Code number: 03006)

	3.1
	Circuit Breaker

	3.1.1
	Insulator material
	
	Porcelain, brown
	

	3.1.2
	Minimum creepage distance to earth
	mm
	Min. ≥ 2460
	

	3.1.3
	HV terminals
	pcs.
	2
	

	3.1.3.1
	Shape
	
	Flat
	

	3.1.3.2
	Dimensions
	mm x mm
	100 x 100
	

	3.1.3.3
	Number of holes
	
	4
	

	3.1.3.4
	Dimensions of holes
	mm
	Ø 14
	

	3.1.3.5
	Distance between holes
	mm
	50
	

	3.1.3.6
	Material suitable for
	
	Al terminal
	

	3.1.4
	Earthing conductor terminal

	3.1.4.1
	Material suitable for
	
	Cu
	

	3.1.4.2
	Earthing conductor shape
	
	Wire 2xCu 120 mm2
	

	3.1.5
	Weight and dimensions

	3.1.5.1
	Support insulator height
	mm
	Insert
	

	3.1.5.2
	Total height
	mm
	Insert
	

	3.1.5.3
	Pole weight
	kg
	Insert
	

	3.1.5.4
	Weight of operating mechanism
	kg
	Insert
	

	3.1.5.5
	Total weight (with metal structure)
	kg
	Insert
	

	3.1.6
	Minimum distance

	3.1.6.1
	Between poles
	mm
	2000
	

	3.1.6.2
	To ground
	mm
	Insert
	

	3.2
	Operating mechanism

	3.2.1
	Type
	
	Insert
	

	3.2.2
	Motor – auxiliary supply voltage 
	V. Hz
	230, 50
	

	3.2.3
	Rated power of motor
	W
	Insert
	

	3.2.4
	Control voltage
	V. DC
	220
	

	3.2.5
	Number of making coils
	pcs.
	1
	

	3.2.6
	Rated power of making coils
	W
	Insert
	

	3.2.7
	Number of breaking coils
	pcs.
	2
	

	3.2.8
	Rated power of breaking coils
	W
	Insert
	

	3.2.9
	Heater
	
	Yes
	

	3.2.10
	Heater supply voltage
	V. Hz
	230. 50
	

	3.2.11
	Total heater power
	W
	Insert
	

	3.2.12
	Minimum number of available contacts (NO/NC/V)
	
	12NO+12NC+1V
	

	3.2.13
	Class of auxiliary contacts
	Class
	1
	

	3.2.14
	Permissible deviation of supply voltage (Ua)

· Min. AC voltage

· Max. AC voltage

· Min. DC voltage

· Max. AC voltage

· DC ripple voltage
	% Ua

% Ua

% Ua

% Ua

% Ua
	85

110

85

110

≤ 5
	

	3.2.15
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.2.16
	Cu earthing rails for connection with outer side
	
	Yes
	

	3.2.17
	Operating mechanism material
	
	Al or stainless steel
	

	3.2.18
	Detachable plates, the bottom of each operating mechanism
	
	Yes
	


	3.2.19
	A crank for manual spring loading
	
	Yes
	

	3.3
	Accessories in operating mechanism housing

	3.3.1
	Operation counter
	
	Yes
	

	3.3.2
	Local hand control
	
	Yes
	

	3.3.3
	Test control terminals 
	
	Yes
	

	3.3.4
	Heater – 230 V, 50 Hz
	
	Yes
	

	3.3.5
	Water-tight corrosion-resistant housing
	
	IP54
	

	3.4
	Accessories in central control panel

	3.4.1
	Anti-pumping relay
	
	Yes
	

	3.4.2
	Local/remote control selector switch
	
	Yes
	

	3.4.3
	Local operation push buttons
	
	Yes
	

	3.4.4
	Minimum pressure lock-out and alarm relays
	
	Yes
	

	3.4.5
	Service outlet (socket) – 230 V, 50 Hz
	
	Yes
	

	3.4.6
	Lighting switch
	
	Yes
	

	3.4.7
	Lighting – 230 V, 50 Hz
	
	Yes
	

	3.4.8
	Heater – 230 V, 50 HZ
	
	Yes
	

	3.4.9
	Anti condensation heater
	
	Yes
	

	3.4.10
	Motor MCB (miniature circuit breakers) (for all operating mechanisms)
	
	Yes
	

	3.4.11
	Time phase discrepancy relay
	
	Yes
	

	3.4.12
	Weatherproof, corrosion resistance enclosure
	
	IP54
	

	3.4.13
	Set of cables for connection of operating mechanism and central control panel of circuit breaker
	
	Yes
	

	3.4.14
	Galvanised horizontal and vertical metal structure with minimum 70 μm zinc layer
	
	Yes
	

	4
	DOCUMENTATION (Circuit breaker 123 kV / Code number: 03006)

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

	4.2
	Copies of type test reports and certificates not older than 10 years
	
	To be enclosed with the bid
	

	4.3
	Quality control certificates
	
	To be enclosed with the bid
	

	4.4
	Descriptive catalogues
	
	To be enclosed with the bid
	

	4.5
	Installation drawings with all relevant dimensions, basement drawings, earthing connection drawings, HV terminals, metal structure earthing
	
	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 (Circuit breaker 123 kV / Code number: 03006)

	5.1
	Training at the manufacturer’s factory
	Man/day
	6/5
	

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

	6
	Materials for operation and maintenance Circuit breaker 123 kV / Code number: 03006)

	6.1
	Obligatory materials

	6.1.1
	SF 6 temperature compensated manometer
	pcs.
	1
	

	6.1.2
	SF6 gas refilling set
	pcs.
	1
	

	6.1.3
	Auxiliary contacts
	pcs.
	1
	

	6.1.4
	Breaking coils
	pcs.
	2
	

	6.1.5
	Making coils
	pcs.
	1
	

	6.1.6
	Motor – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.7
	Heater – 230 V ac, 50 Hz
	pcs.
	1
	

	6.1.8
	End making contacts for operating mechanism
	compl.
	1
	

	7
	SPECIAL TOOLS (Circuit breaker 123 kV / Code number: 03006)

	7.1
	Special tools and accessories
	pcs.
	1
	

	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. 10SER01/25/21
	Tender No. EuropeAid/131497/C/SUP/RS



