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ANNEX II: TECHNICAL SPECIFICATIONS

& ANNEX III: TECHNICAL OFFER

SECTION 3: TECHNICAL DATA SCHEDULE

LOT 2: AUXILIARY SERVICES
MV Switchgear
	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (35 kV Switchgear / Code number: 24001, 24002)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Insert
	

	1.3
	Type designation
	
	insert
	

	1.4
	Country of origin
	
	insert
	

	1.5
	Standards
	
	IEC 60298,
IEC 60694
	

	1.6
	Quality control
	
	ISO 9001
	

	1.7
	Number of years equipment of identical design has been in service
	years
	10
	

	1.8
	Rated voltage
	kV
	36,75
	

	1.9
	Rated normal current at 40ºC
· All bays
· Busbars
	A

A
	630

800
	

	1.10
	Calculated current at 40ºC
· All bays
· Busbars
	A

A
	insert
insert
	

	1.11
	Rated frequency
	Hz
	50
	

	1.12
	Rated lightning impulse withstand voltage
· Phase to earth

· Across the isolating distance
	kV

kV
	170

170
	

	1.13
	Rated power frequency withstand voltage
· Phase to earth

· Across the isolating distance
	kV

kV
	70

70
	

	1.14
	Partial discharge test voltage
	kV
	insert
	

	1.15
	Rated short-time withstand current (1 s)
	kA
	12,5
	

	1.16
	Rated peak withstand current
	kA
	insert
	

	1.17
	Type of busbars
	
	Insulated
	

	1.18
	Method of earthing
· Line side


	
	earth switch on Feeder
	

	1.19
	Minimum subdivision of cubicles at compartments
	
	Busbar  circuit breaker, cable, VT and low voltage
	

	1.20
	Material of cover
	
	Metallic
	

	1.21
	Material of partitions
	
	Metallic
	

	1.22
	Material of shutters
	
	Metallic
	

	1.23
	Busbars and joints fully encapsulated
	
	Yes
	

	1.24
	Busbar and feeder shutters lockable with individual manual and automatic features
	
	Yes
	

	1.25
	Protection class
	
	General: IP42


	

	1.26
	The way of securing (opening/closing of doors)
	
	Padlocks
	

	1.27
	Material of HV conductor
	
	HDHC
	

	1.28
	Material of contacts silver plated copper chrome
	
	Copper

Chrome
	

	1.29
	Type of pressure relief device
	
	Arc Flaps
	

	1.30
	Method of personnel protection in case of operation of pressure relief device
	
	Overhead

protectors
	

	1.31
	Total mass of switchgear (average per bay) per unit
	kg
	insert
	

	1.32
	Minimum factors of safety for switchgear 
	
	minimum 2,5

	

	1.33
	TYPE TEST REPORTS AND CERTIFICATES 
	
	To be included with bid
	

	1.34
	Installation 
	
	indoor
	

	2
	CIRCUIT BREAKER (35 kV Switchgear / Code number: 24001, 24002)

	2.1
	Circuit Breaker 
	
	
	

	2.1.2
	Type designation
	
	insert
	

	2.1.3
	Type
	
	Vacuum, floor truck mounted withdrawable
	

	2.1.4
	Standards


	
	IEC 60056,
IEC 60267,
IEC 60427
	

	2.1.5
	Quality control
	
	ISO 9001
	

	2.1.6
	Rated voltage
	kV
	36,75
	

	2.1.7
	Rated normal current at 40ºC
	A
	630
	

	2.1.8
	Required current at 40ºC (Contractor to confirm by calculation)
	A
	insert
	

	2.1.9
	Rated frequency
	Hz
	50
	

	2.1.10
	Rated lightning impulse withstand voltage
· Phase to earth

· Across the isolating distance
	kV

kV
	170

170
	

	2.1.11
	Rated power frequency withstand voltage
· Phase to earth

· Across the isolating distance
	kV

kV
	70

70
	

	2.1.12
	Rated short-time withstand current (1 s)
	kA
	12,5
	

	2.1.13
	Rated peak withstand current
	kA
	insert
	

	2.1.14
	Rated operating sequence
	
	O – 0,3 sec - CO

-3 min – CO
	

	2.1.15
	Rated making current
	kA
	insert
	

	2.1.16
	Rated breaking current (symmetrical)
	kA
	12,5
	

	2.1.17
	Rated breaking current (asymmetrical)
	kA
	40% d.c. comp.
	

	2.1.18
	Rated breaking current under out of phase conditions
	kA
	insert
	

	2.1.19
	First pole to clear factor
	
	1.5
	

	2.1.20
	Rated line charging breaking current
	A
	insert
	

	2.1.21
	Rated line capacitive breaking current
	A
	insert
	

	2.1.22
	Rated small inductive breaking current of:
· Unloaded transformer
	A
	N/A
	

	2.1.23
	Maximum overvoltage factor on any switching duty
	pu
	2,0
	

	2.1.24
	Maximum peak value of switching overvoltage when interrupting rated line charging current
	kV
	insert
	

	2.1.25
	Maximum peak value of switching over-voltage when interrupting rated inductive current
	kV
	N/A
	

	2.1.26
	Maximum total break time (trip initiation to final arc extinction)
	ms
	insert
	

	2.1.27
	Opening time (trip initiation to contact separation)
· Without current

· With 100% rated breaking current
	ms

ms
	insert

insert
	

	2.1.28
	Maximum time interval between opening of first and last phase of three phase circuit breakers
	ms
	3
	

	2.1.29
	Maximum time interval between opening of interrupters of one phase
	ms
	N/A
	

	2.1.30
	Maximum time interval between closure of first and last phase of three phase circuit breaker
	ms
	3
	

	2.1.31
	Maximum time interval between closure of interrupters of one phase
	ms
	N.A
	

	2.1.32
	Mechanical life of circuit breaker and mechanism in No. of operations
	
	100.000
	

	2.1.33
	Electrical contact life at rated current in No. of operations
	
	10.000
	

	2.1.34
	Type of operating mechanism
	
	motor wound-spring
	

	2.1.35
	Manual spring discharge facility
	
	Yes
	

	2.1.36
	Interlock facilities complying with requirements of specification
	
	IEC 60056/60298
	

	2.1.37
	Type of power device
· For closing (motor-spring)

· For opening (spring)
	
	Coil 
	

	2.1.38
	Hand charging facility
	
	Yes
	

	2.1.39
	Charging time
	s
	insert
	

	2.1.40
	Number of trip coils
	
	min 1
	

	2.1.41
	Number of close coils
	
	1
	

	2.1.42
	Nominal control and operating voltage 
	V, d.c.
	220
	

	2.1.43
	Nominal heater voltage
	V, a.c.
	230
	

	2.1.44
	Rated power of trip coil
	W
	insert
	

	2.1.45
	Rated power of close coil
	W
	insert
	

	2.1.46
	Rated motor power
	W
	insert
	

	2.1.47
	Does earthing of truck remain effective until fully withdrawn
	
	Yes
	

	3
	BUSBARS (35 kV Switchgear / Code number: 24001, 24002)

	3.1
	Rated current at 40ºC
· Manufacturer’s Standard

· Corresponding site rating
	A

A
	insert

insert
	

	3.2
	Maximum temperature rise
	ºC/K
	Within IEC limits
	

	3.3
	Cross section
	mm2
	insert
	

	3.4
	Material of barriers between units
	
	insert
	

	3.5
	Short-circuit tests:
· Report number

· Date
	
	Insert

insert
	

	3.6
	Temperature rise tests:
· Report number

· Date
	
	Insert

insert
	

	3.7
	Insulation of busbars:
· Material

· Maximum working temperature
	ºC
	Flame retardant


	


	4
	EARTHING SWITCH (35 kV Switchgear / Code number: 24001, 24002)

	4.1
	Manufacturer
· at busbar side

· at line side
	
	Insert

insert
	

	4.2
	Type designation
· at busbar side

· at line side
	
	Insert

insert
	

	4.3
	Type of operating mechanism
	
	Independent

Manual spring
	

	4.4
	Standards
	
	IEC 60298
	

	4.5
	Quality control
	
	ISO 9001
	

	4.6
	Rated voltage
	kV
	12
	

	4.7
	Rated frequency
	Hz
	50
	

	4.8
	Rated lightning impulse withstand voltage phase to earth
	kV
	170
	

	4.9
	Rated power frequency withstand voltage phase to earth
	kV
	70
	

	4.10
	Rated short time (1 s) current
	kA
	12,5
	

	4.11
	Peak Current
	kA
	insert
	

	4.12
	Total mass of complete earthing switch
· at busbar side

· at line side
	kg

kg
	Insert

insert
	

	4.13
	Type of contacts
· Moving

· Fixed
	
	Copper

Copper
	

	4.14
	Continuous running earth bar has been provided
	
	Yes
	

	5
	CURRENT TRANSFORMER (35 kV Switchgear / Code number: 24001, 24002)

	5.1
	Manufacturer
	
	insert
	

	5.2
	Type
	
	Cast Resin
	

	5.3
	Type of primary winding (e.g. bar, wound, etc.)
	
	Bar
	

	5.4
	Standards
	
	IEC 60185
	

	5.5
	Quality control
	
	ISO 9001
	

	5.6
	Rated current
	A
	2x50
	

	5.7
	Rated voltage
	kV
	36
	

	5.8
	Rated lightning impulse withstand voltage phase to earth
	kV
	170
	

	5.9
	Rated power frequency withstand voltage phase to earth
	kV
	70
	

	5.10
	Partial discharge test voltage
	kV
	N/A
	

	5.11
	Rated frequency
	Hz
	50
	

	5.12
	Rated continuous thermal current at 40ºC
	
	As required
	

	5.13
	Rated short-time withstand current (1 s)
	kA
	12,5
	

	5.14
	Rated dynamic current
	kA
	insert
	

	5.15
	Are earthed metal screens fitted between primary and secondary windings
	
	Yes
	

	5.16
	Incoming bay current transformer
	
	
	

	
	· Type designation
	
	insert
	

	
	· Number of cores
	
	2 per phase
	

	
	· Rated extended primary current in percents of rated primary current
	
	120%
	

	
	· Rated transformers ratio
	A
	2x50/ 5/5 A
	

	
	· Accuracy class
	
	
	

	
	· I core
	
	5VA, 0,5 Fs5
	

	
	· II core
	
	10 VA, 5P20
	

	5.16
	· Total mass of current transformer complete
	kg
	Insert
	

	6
	VOLTAGE TRANSFORMER (35 kV Switchgear / Code number: 24001, 24002)

	6.1
	Manufacturer
	
	Insert
	

	6.2
	Type designation for
· Line transformer

· Busbar transformer 
	
	Cast Iron

N/A
	

	6.3
	Type
	
	Cast Resin
	

	6.4
	Standards
	
	Insert
	

	6.5
	Quality control
	
	ISO 9001
	

	6.6
	Rated voltage
	kV
	35
	

	6.7
	Rated frequency
	Hz
	50
	

	6.8
	Rated lightning impulse phase to earth
	kV
	170
	

	6.9
	Rated power frequency withstand voltage phase to earth
	kV
	70
	

	6.10
	Partial discharge test voltage
	kV
	IEC60270
	

	6.11
	Type of primary isolation
	
	Fuse
	

	6.12
	Voltage transformer in incoming bays and bus section bays
	
	
	

	
	· Number of secondary windings
	
	Two


	

	
	· Rated transformation ratio
	kV
	(35/(3)/(0,1/(3)/ (0,1/3) kV
	

	
	· Rated accuracy class
	
	
	

	
	· I secondary
	
	1/3P
	

	
	· II secondary
	
	0,5
	

	
	· Rated output
	
	
	

	
	· I secondary
	VA
	10
	

	
	· II secondary
	VA
	10


	

	
	· Total mass of voltage transformer complete
	kg
	Insert
	

	7
	FUSES WITH FUSE BASES (35 kV Switchgear / Code number: 24001, 24002)

	7.1
	Manufacturer
	
	Insert
	

	7.2
	Type
	
	Insert
	

	7.3
	Standards
	
	Insert
	

	7.4
	Quality control
	
	ISO 9001
	

	7.5
	Rated current
	A
	2
	

	7.6
	Rated breaking current
	A
	Insert
	

	7.7
	Rated voltage
	kV
	36,75
	

	7.8
	Rated lightning impulse withstand voltage phase to earth
	kV
	170
	

	7.9
	Rated power frequency withstand voltage phase to earth
	kV
	70
	

	7.10
	Rated frequency
	Hz
	50
	

	8
	COMBINED BAY PROTECTION AND CONTROL TERMINAL FOR  MV SWITCHGEAR 
(35 kV Switchgear / Code number: 24001, 24002)

	8.1
	· General data: 
	
	
	

	
	· Manufacturer
	
	Insert
	

	
	· Country of origin
	
	Insert
	

	
	· Terminal type 
	
	Insert
	

	
	· Terminal version (software version) 
	
	Insert
	

	
	· Applicable standards 
	
	IEC
	

	
	· Mounting type
	
	Flush mounting
	

	8.2
	· Auxiliary supply voltage: 
	
	Yes
	

	
	Rated auxiliary supply voltage 
	V d.c.
	220±15%
	

	
	Interruption in auxiliary d.c. voltage: 
	V d.c.
	220±15%
	

	
	· Without resetting 
	ms
	> 50
	

	8.3
	· a.c. Current inputs: 
	
	Yes
	

	
	· Number of inputs 
	
	min 4
	

	
	· Rated current Ir 
	A
	5
	

	
	· Permissive overload – continuous 
	
	4xIr
	

	
	· Permissive overload - 1s 
	xIr
	Insert
	

	
	· Burden at Ir 
	VA
	< 0.5
	

	8.4
	· a.c. Voltage inputs: 
	
	Yes
	

	
	· Number of inputs 

· Number of inputs only  for MV bus coupler bay
	
	min 4

N/A
	

	
	· Rated voltage Ph-Ph Ur 
	V
	100
	

	
	· Permissive overload – continuous 
	% Ur
	150
	

	
	· Permissive overload - 1s 
	% Ur
	250
	

	
	· Burden at Ur 
	VA
	< 0.3
	

	8.5
	· Binary inputs: 
	
	min 24
	

	
	· Number of BI groups with common root
	
	Insert
	

	
	· Number of inputs per BI group with  common root
	
	< 10
	

	
	· Rated voltage 
	V d.c.
	220±15%
	

	8.6
	· Binary outputs: 
	
	min 16
	

	
	· Number of modules 
	
	Insert
	

	
	· Number of outputs per group with  common root
	
	Max 3
	

	
	· Rated voltage 
	V d.c.
	220±15%
	

	
	· Breaking capacity at inductive load with L/R<40ms, at rated voltage
	A
	0.2
	

	
	· Current carrying capacity at rated voltage for signalling contacts- continuous 
	A
	Insert
	

	
	· Number of tripping contacts+ TCS
	
	2
	

	
	· Current carrying capacity at rated voltage for tripping contacts - continuous 
	A
	5
	

	8.7
	· LED indications: 
	
	Yes
	

	
	· Number of LED’s 
	
	Insert
	

	
	· Multi-colour LED’s 
	Yes/No
	Insert
	

	8.8
	· Communication ports: 
	
	Yes
	

	
	   Port for front-connected PC: 
	
	Yes
	

	
	· Protocols supported
	
	Insert
	

	
	· Communication speed 
	kbit/s
	Insert
	

	
	· PC side connector type 
	
	Insert
	

	
	   System  interface       
	
	Yes
	

	
	· Number of rear ports
	
	2
	

	
	· Protocols supported
	
	IEC 61850
	

	
	· Communication speed
	Mbit/s
	min 100 Mbit/s
	

	
	· Connector type 
	
	RJ45 OR FO
	

	
	· Time synchronisation
	
	SNTP
	

	8.9
	· Human-machine interface  
	
	Yes
	

	
	·  HMI with singl line diagram, measurement, signaling and control 
	
	Yes
	

	8.10
	· Number of setting parameter groups 
	
	min. 4
	

	8.11
	· Secondary circuits supervision:
	
	
	

	
	· VT circuits supervision
	
	Yes
	

	
	· CT circuits supervision
	
	Yes
	

	8.12
	· Multistage three phase overcurrent protection:
	
	
	

	
	·   Number of stages
	
	2
	

	
	· Setting range
	%Ir
	Insert
	

	
	· Characteristics:
	
	
	

	
	· Definite time delayed
	Yes/No
	Yes
	

	
	· Normal inverse
	Yes/No
	Yes
	

	
	· Very inverse
	Yes/No
	Insert
	

	
	· Extremely inverse
	Yes/No
	Insert
	

	8.13
	· Multistage earth fault overcurrent  protection:
	
	Yes
	

	
	·  Number of stages
	
	2
	

	8.13
	· Setting range
	%Ir
	Insert
	

	
	· Type of protection
	Directional

sensitive
	Yes
	

	
	· Characteristics:
	
	
	

	
	Definite time delayed
	Yes/No
	Yes
	

	
	Normal inverse
	Yes/No
	Yes
	

	
	Very inverse
	Yes/No
	Insert
	

	
	Extremely inverse
	Yes/No
	Insert
	

	8.14
	· Neutral displacement voltage protection
	
	Yes
	

	
	·  Number of stages
	
	min 2
	

	
	· Setting range
	%Ur
	Insert
	

	
	· Type of protection
	
	Insert
	

	
	· Characteristics:
	
	
	

	
	Definite time delayed
	Yes/No
	Yes
	

	
	Normal inverse
	Yes/No
	Insert
	

	
	Very inverse
	Yes/No
	Insert
	

	
	Extremely inverse
	Yes/No
	Insert
	

	8.15
	· Multistage over / undervoltage protection
	
	Yes
	

	
	 Instantaneous over /      undervoltage  protection:
	Pcs.
	Insert
	

	
	·  Number of stages
	Pcs.
	min. 2
	

	
	· Setting range 
	%Ur
	Insert
	

	
	· Minimum operating time  
	ms
	min 30
	

	
	Definite time delayed characteristics
	Yes/No
	Yes
	

	8.16
	· Autoreclosing
	
	Yes
	

	
	· Number of shots
	
	min 2
	

	
	· AR program
	
	3 pole
	

	
	· Reclosing pulse duration 
	s
	Insert
	

	
	· Dead time range
	s
	  Insert
	

	
	· Counters for AR operation
	
	Yes
	

	8.16
	· Inhibit time range 
	s
	Insert
	

	
	· Reclaim time range 
	s
	Insert
	

	8.17
	· Under - and overfrequency
	
	Yes
	

	
	· Number of stages
	
	min 4
	

	
	Definite time delayed
	Yes/No
	Yes
	

	8.18
	· Disturbance recorder:
	
	
	

	
	· Number of digital signals
	
	min. 40
	

	
	· Number of analogue signals
	
	min. 8
	

	
	· External/manual initiation of recording 
	
	Insert
	

	
	· Sampling rate
	kHz
	Insert
	

	
	· Pre-fault time
	ms
	(300
	

	
	· Recording time
	ms
	(2000
	

	
	· Number of recorded disturbances
	
	min. 5
	

	
	· Total recording time with max. analog and binary signals
	s
	>5
	

	
	· Output file comtrade format
	
	Yes
	

	8.19
	· Event recorder:
	
	Yes
	

	
	· Max number of events
	
	Insert
	

	
	· Time tagging resolution
	ms
	1
	

	8.20
	· Self – supervision
	
	Yes
	

	8.21
	· Measurement:
	
	Yes
	

	
	· Active power measurement 
	
	Yes
	

	
	· Reactive power measurement 
	
	Yes
	

	
	· Voltage measurement 
	
	Yes
	

	
	· Current measurement 
	
	Yes
	

	8.22
	· Test socket
· type
	
	Yes
Insert
	

	8.23
	Setting and configuration of Combined Bay Protection and Control Terminal for  MV Switchgear approved by Engineer/Beneficiary
	
	Yes
	

	8.24
	CT requirements acc. to IEC60044-6
	Yes/No
	Yes
	

	9
	SPECIAL TOOLS (35 kV Switchgear / Code number: 24001, 24002)

	
	HV test set for pressure test of vacuum bottles
	set
	1
	

	
	MV (35 kV) test plugs
	pcs.
	1
	

	
	circuit breakers crank handle
	pcs.
	1
	

	
	earth switch operating lever
	pcs.
	1
	

	
	torque wrench
	pcs.
	1
	

	10
	MATERIALS FOR OPERATION AND MAINTENANCE (35 kV Switchgear/ Code number: 24001, 24002)

	
	Circuit breaker
	pcs.
	1
	

	
	Earthing switch
	pcs.
	1
	

	
	Current transformer
	pcs.
	3
	

	
	Voltage transformer
	pcs.
	3
	

	
	Combined Bay Protection and Control Terminal for  MV Switchgear
	pcs.
	1
	

	11
	TRAINING
	
	
	

	11.1
	Training on site after installation
	Men/Day
	4/2
	

	12
	TYPE TEST REPORTS AND CERTIFICATES 

	
	To be included with 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. 10SER01/25/21
	Tender No. EuropeAid/131497/C/SUP/RS



