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ANNEX II: TECHNICAL SPECIFICATIONS

& ANNEX III: TECHNICAL OFFER

SECTION 3: TECHNICAL DATA SCHEDULE

CONTROL & PROTECTION & SCADA
Relay protection

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Relay protection / Code number: 14000)

	1.1
	Quality control
	
	ISO 9001
	

	1.2
	Training

	1.2.1
	Terminals for long OHL Protection
	Man/day
	6/3
	

	1.2.2
	Terminal for short OHL Protection
	Man/day
	6/3
	

	1.2.3
	Terminal for Transformer Protection
	Man/day
	6/3
	

	1.2.4
	Terminal for Busbar Protection
	Man/day
	6/4
	

	1.2.5
	Configuration of substation and devices using IEC 61850
	Man/day
	6/5
	

	1.2.6
	Testing equipment (training must be conducted with the manufacturers approved trainers)
	Man/day
	6/3
	

	1.2.7
	Min. six (6) hours of training per working day
	
	Yes
	

	1.3
	Type test reports and Type Test Certificates
	
	To be included with bid
	

	1.4
	Installation
	
	Indoor
	

	1.5
	Technical support and assistance
	
	According to Beneficiary request
	

	2
	EQUIPMENT REQUIREMENTS (Relay protection / Code number: 14000)

	2.1
	If it is not clearly stated ‘yes’ in the column ‘requested’ the supplier should only indicate in the column ‘guaranteed’ whether this function is included in protection terminal or not


The training courses must be divided in two levels: standard must be performed minimum two (2) weeks before commencement of FAT, and advanced level must be performed after finalization of FAT and before SAT.

Supplier should offer training plan for Beneficiary’s personnel for all delivered equipment (hardware and software). Training programme, range and other details related to the training course is subject to Engineer/Beneficiary’s approval plan.

The training must be on sufficient level to enable Beneficiary’s personnel to install, parameterise, commission, use and maintain the protection systems on their own and the Supplier will issue an appropriate certificates for all the attendants.

Training must include following subjects:

· use of dedicated software tools for terminal configuration, setting and parameterisation
· terminal installation, commissioning and maintaining

· the use of Testing Equipment (hardware and software package)

Separate training courses should be held for the following protection, testing equipment:

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal 400 kV OHL-Long Main 1 / Code number: 14001)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal 400 kV OHL-Long Main 1 / Code number: 14001)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.3
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Distance protection

	2.10.1
	Number of protection zones
	
	Min. 5
	

	2.10.2
	Basic operating time
	ms
	< 25
	

	2.10.3
	Operational characteristic
	
	Quadrilateral
	

	2.10.4
	Zone 1 direction software selectable
	
	Insert
	

	2.10.5
	Zone 2 direction software selectable
	
	Insert
	

	2.10.6
	Zone 3 direction software selectable
	
	Insert
	

	2.10.7
	Zone 4 direction software selectable
	
	Insert
	

	2.10.8
	Zone 5 direction software selectable
	
	Insert
	

	2.10.9
	Minimum impedance setting
	Ω
	Insert
	

	2.10.10
	Full scheme protection phase segregated
	
	Yes
	

	2.11
	Communication scheme logic

	2.11.1
	Operational modes
	
	Intertrip

Permissive under-reach

Permissive overreach

Blocking
	

	2.12
	Power swing detection
	
	Yes
	

	2.13
	Secondary circuits supervision:

· VT circuits supervision

· CT circuits supervision
	
	Yes

Yes
	

	2.14
	Automatic switch onto fault logic

· Impedance criteria

· Instantaneous overcurrent criteria
	
	Yes

Yes
	

	2.15
	Multistage three-phase overcurrent protection

	2.15.1
	Directional
	
	Insert
	

	2.15.2
	Number of stages
	
	Min. 2
	

	2.15.3
	Setting range
	% Ir
	Insert
	

	2.15.4
	Characteristics

	2.15.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.15.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.15.4.3
	Very inverse
	Yes/No
	Insert
	

	2.15.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.16
	Multistage earth fault overcurrent protection

	2.16.1
	Directional
	
	Insert
	

	2.16.2
	Number of stages
	
	Min. 2
	

	2.16.3
	Setting range
	% Ir
	Insert
	

	2.16.4
	Type of protection
	
	Non-directional
	

	2.16.5
	Characteristics

	2.16.5.1
	Definite time delayed
	Yes/no
	Yes
	

	2.16.5.2
	Normal inverse
	Yes/No
	Yes
	

	2.16.5.3
	Very inverse
	Yes/No
	Insert
	

	2.16.5.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17
	Directional earth fault protection

	2.17.1
	Number of stages
	
	Insert
	

	2.17.2
	Setting range
	% Ir
	Insert
	

	2.17.3
	Type of protection
	
	Directional
	

	2.17.4
	Characteristics

	2.17.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.17.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.17.4.3
	Very inverse
	Yes/No
	Insert
	

	2.17.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17.5
	Minimum polarizing voltage
	% Ur
	3 %
	

	2.17.6
	Communication scheme logic
	
	Yes
	

	2.17.6.1
	Permissive and blocking
	
	Yes
	

	2.17.7
	Single and three-pole tripping schemes
	
	Yes
	

	2.18
	Current negative sequence protection

	2.18.1
	Number of stages
	
	Insert
	

	2.18.2
	Setting range
	% Ir
	Insert
	

	2.18.3
	Characteristic
	
	Definite time
	

	2.19
	Power system supervision

	2.19.1
	Broken conductor check
	
	Yes
	

	2.19.2
	Overload protection

	2.19.2.1
	Setting range of 1 stage
	% Ir
	Insert
	

	2.19.2.2
	Time delay range of 1 stage
	min
	> 20
	

	2.19.2.3
	Setting range of 2 stage
	% Ir
	Insert
	

	2.19.2.4
	Time delay range of 2 stage
	s
	> 20
	

	2.19.2.5
	Blocking external (system or HMI)
	
	Yes
	

	2.19.3
	Additional supervision functions (thermal state, etc.)
	
	Insert
	

	2.20
	Autorreclosing

	2.20.1
	Number of shots
	
	Min. 2
	

	2.20.2
	AR program
	
	1/3 pole
	

	2.20.3
	Reclosing pulse duration
	s
	Insert
	

	2.20.4
	Dead time range
	s
	Insert
	

	2.20.5
	Counters for AR operation
	
	Yes
	

	2.20.6
	Inhibit time range
	s
	Insert
	

	2.20.7
	Reclaim time range
	s
	Insert
	

	2.20.8
	Synchronism & energising check during 3 ph AR
	
	Yes
	

	2.20.9
	Evolving faults treatment
	
	Yes
	

	2.20.10
	AR blocking for CB not ready
	
	Yes
	

	2.20.11
	AR operation 1/3ph in 1st and 2nd zone
	
	Yes
	

	2.21
	Synchronism & energising check

	2.21.1
	Frequency difference range
	mHz
	Insert
	

	2.21.2
	Voltage difference range
	% Ur
	Insert
	

	2.21.3
	Phase difference range
	°
	Insert
	

	2.21.4
	Operating time for synchro check function
	ms
	Insert
	

	2.21.5
	Operating time for energising check function
	ms
	Insert
	

	2.22
	Disturbance recorder

	2.22.1
	Number of digital signals
	
	Min. 40
	

	2.22.2
	Number of analogue signals
	
	Min. 8
	

	2.22.3
	External/manual initiation of recording
	
	Yes
	

	2.22.4
	Sampling rate
	kHz
	Insert
	

	2.22.5
	Pre-fault time
	ms
	≥ 300
	

	2.22.6
	Recording time
	ms
	≥ 2000
	

	2.22.7
	Number of recorded disturbances
	
	Min. 5
	

	2.22.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.22.9
	Output file comtrade format
	
	Yes
	

	2.23
	Event recorder

	2.23.1
	Max. number of events
	
	Insert
	

	2.23.2
	Time tagging resolution
	ms
	1
	

	2.24
	Fault locator, measurement in (km)
	
	Yes
	

	2.25
	Self-supervision
	
	Yes
	

	2.26
	Measurement

	2.26.1
	Active power measurement
	
	Yes
	

	2.26.2
	Reactive power measurement
	
	Yes
	

	2.26.3
	Voltage measurement
	
	Yes
	

	2.26.4
	Current measurement
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal 400 kV OHL-Long Main 1/ Code number: 14001)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for 400 kV Main 1 and 220 kV Main-OHL-Long approved by Engineer/Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal 400 kV OHL-Long Main 1 / Code number: 14001)

	4.1
	Protection Terminal for 400 kV OHL-Long Main 1 (Code No.: 14001)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal 400 kV OHL-Long Main 2 / Code number: 14002)

	1.1
	Manufacturer
	
	Different than 400 kV Main 1
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal 400 kV OHL-Long Main 2 / Code number: 14002)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Distance protection

	2.10.1
	Number of protection zones
	
	Min. 5
	

	2.10.2
	Basic operating time
	ms
	< 25
	

	2.10.3
	Operational characteristic
	
	Quadrilateral
	

	2.10.4
	Zone 1 direction software selectable
	
	Insert
	

	2.10.5
	Zone 2 direction software selectable
	
	Insert
	

	2.10.6
	Zone 3 direction software selectable
	
	Insert
	

	2.10.7
	Zone 4 direction software selectable
	
	Insert
	

	2.10.8
	Zone 5 direction software selectable
	
	Insert
	

	2.10.9
	Minimum impedance setting
	Ω
	Insert
	

	2.10.10
	Full scheme protection phase segregated
	
	Yes
	

	2.11
	Communication scheme logic

	2.11.1
	Operational modes
	
	Intertrip

Permissive under-reach

Permissive overreach

Blocking
	

	2.12
	Power swing detection
	
	Yes
	

	2.13
	Secondary circuits supervision:

· VT circuits supervision

· CT circuits supervision
	
	Yes

Yes
	

	2.14
	Automatic switch onto fault logic

· Impedance criteria

· Instantaneous overcurrent criteria
	
	Yes

Yes
	

	2.15
	Multistage three-phase overcurrent protection

	2.15.1
	Directional
	
	Insert
	

	2.15.2
	Number of stages
	
	Min. 2
	

	2.15.3
	Setting range
	% Ir
	Insert
	

	2.15.4
	Characteristics

	2.15.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.15.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.15.4.3
	Very inverse
	Yes/No
	Insert
	

	2.15.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.16
	Multistage earth fault overcurrent protection

	2.16.1
	Directional
	
	Insert
	

	2.16.2
	Number of stages
	
	Min. 2
	

	2.16.3
	Setting range
	% Ir
	Insert
	

	2.16.4
	Type of protection
	
	Non-directional
	

	2.16.5
	Characteristics

	2.16.5.1
	Definite time delayed
	Yes/no
	Yes
	

	2.16.5.2
	Normal inverse
	Yes/No
	Yes
	

	2.16.5.3
	Very inverse
	Yes/No
	Insert
	

	2.16.5.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17
	Directional earth fault protection

	2.17.1
	Number of stages
	
	Insert
	

	2.17.2
	Setting range
	% Ir
	Insert
	

	2.17.3
	Type of protection
	
	Directional
	

	2.17.4
	Characteristics

	2.17.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.17.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.17.4.3
	Very inverse
	Yes/No
	Insert
	

	2.17.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17.5
	Minimum polarizing voltage
	% Ur
	3 %
	

	2.17.6
	Communication scheme logic
	
	Yes
	

	2.17.6.1
	Permissive and blocking
	
	Yes
	

	2.17.7
	Single and three-pole tripping schemes
	
	Yes
	

	2.18
	Current negative sequence protection

	2.18.1
	Number of stages
	
	Insert
	

	2.18.2
	Setting range
	% Ir
	Insert
	

	2.18.3
	Characteristic
	
	Definite time
	

	2.19
	Power system supervision

	2.19.1
	Broken conductor check
	
	Yes
	

	2.19.2
	Overload protection

	2.19.2.1
	Setting range of 1 stage
	% Ir
	Insert
	

	2.19.2.2
	Time delay range of 1 stage
	min
	> 20
	

	2.19.2.3
	Setting range of 2 stage
	% Ir
	Insert
	

	2.19.2.4
	Time delay range of 2 stage
	s
	> 20
	

	2.19.2.5
	Blocking external (system or HMI)
	
	Yes
	

	2.19.3
	Additional supervision functions (thermal state, etc.)
	
	Insert
	

	2.20
	Autorreclosing

	2.20.1
	Number of shots
	
	Min. 2
	

	2.20.2
	AR program
	
	1/3 pole
	

	2.20.3
	Reclosing pulse duration
	s
	Insert
	

	2.20.4
	Dead time range
	s
	Insert
	

	2.20.5
	Counters for AR operation
	
	Yes
	

	2.20.6
	Inhibit time range
	s
	Insert
	

	2.20.7
	Reclaim time range
	s
	Insert
	

	2.20.8
	Synchronism & energising check during 3 ph AR
	
	Yes
	

	2.20.9
	Evolving faults treatment
	
	Yes
	

	2.20.10
	AR blocking for CB not ready
	
	Yes
	

	2.20.11
	AR operation 1/3ph in 1st and 2nd zone
	
	Yes
	

	2.21
	Synchronism & energising check

	2.21.1
	Frequency difference range
	mHz
	Insert
	

	2.21.2
	Voltage difference range
	% Ur
	Insert
	

	2.21.3
	Phase difference range
	°
	Insert
	

	2.21.4
	Operating time for synchro check function
	ms
	Insert
	

	2.21.5
	Operating time for energising check function
	ms
	Insert
	

	2.22
	Disturbance recorder

	2.22.1
	Number of digital signals
	
	Min. 40
	

	2.22.2
	Number of analogue signals
	
	Min. 8
	

	2.22.3
	External/manual initiation of recording
	
	Yes
	

	2.22.4
	Sampling rate
	kHz
	Insert
	

	2.22.5
	Pre-fault time
	ms
	≥ 300
	

	2.22.6
	Recording time
	ms
	≥ 2000
	

	2.22.7
	Number of recorded disturbances
	
	Min. 5
	

	2.22.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.22.9
	Output file comtrade format
	
	Yes
	

	2.23
	Event recorder

	2.23.1
	Max. number of events
	
	Insert
	

	2.23.2
	Time tagging resolution
	ms
	1
	

	2.24
	Fault locator, measurement in (km)
	
	Yes
	

	2.25
	Self-supervision
	
	Yes
	

	2.26
	Measurement

	2.26.1
	Active power measurement
	
	Yes
	

	2.26.2
	Reactive power measurement
	
	Yes
	

	2.26.3
	Voltage measurement
	
	Yes
	

	2.26.4
	Current measurement
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal 400 kV OHL-Long Main 2/ Code number: 14002)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for 400 kV Main 2 approved by Engineer/Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal 400 kV OHL-Long Main 2 / Code number: 14002)

	4.1
	Protection Terminal for 400 kV OHL-Long Main 2 (Code No.: 14002)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Main Protection Terminal 110 kV OHL / Code number: 14003)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Main Protection Terminal 110 kV OHL / Code number: 14003)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Distance protection

	2.10.1
	Number of protection zones
	
	Min. 5
	

	2.10.2
	Basic operating time
	ms
	< 30
	

	2.10.3
	Operational characteristic
	
	Quadrilateral
	

	2.10.4
	Zone 1 direction software selectable
	
	Insert
	

	2.10.5
	Zone 2 direction software selectable
	
	Insert
	

	2.10.6
	Zone 3 direction software selectable
	
	Insert
	

	2.10.7
	Zone 4 direction software selectable
	
	Insert
	

	2.10.8
	Zone 5 direction software selectable
	
	Insert
	

	2.10.9
	Minimum impedance setting
	Ω
	Insert
	

	2.11
	Communication scheme logic

	2.11.1
	Operational modes
	
	Intertrip

Permissive under-reach

Permissive overreach

Blocking
	

	2.12
	Power swing detection
	
	Yes
	

	2.13
	Secondary circuits supervision:

· VT circuits supervision

· CT circuits supervision
	
	Yes

Yes
	

	2.14
	Automatic switch onto fault logic

· Impedance criteria

· Instantaneous overcurrent criteria
	
	Yes

Yes
	

	2.15
	Multistage three-phase overcurrent protection

	2.15.1
	Directional
	
	Insert
	

	2.15.2
	Number of stages
	
	Min. 2
	

	2.15.3
	Setting range
	% Ir
	Insert
	

	2.15.4
	Characteristics

	2.15.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.15.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.15.4.3
	Very inverse
	Yes/No
	Insert
	

	2.15.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.16
	Multistage earth fault overcurrent protection

	2.16.1
	Directional
	
	Insert
	

	2.16.2
	Number of stages
	
	Min. 2
	

	2.16.3
	Setting range
	% Ir
	Insert
	

	2.16.4
	Type of protection
	
	Non-directional
	

	2.16.5
	Characteristics

	2.16.5.1
	Definite time delayed
	Yes/no
	Yes
	

	2.16.5.2
	Normal inverse
	Yes/No
	Yes
	

	2.16.5.3
	Very inverse
	Yes/No
	Insert
	

	2.16.5.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17
	Directional earth fault protection

	2.17.1
	Number of stages
	
	Insert
	

	2.17.2
	Setting range
	% Ir
	Insert
	

	2.17.3
	Type of protection
	
	Directional
	

	2.17.4
	Characteristics

	2.17.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.17.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.17.4.3
	Very inverse
	Yes/No
	Insert
	

	2.17.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.17.5
	Minimum polarizing voltage
	% Ur
	3 %
	

	2.17.6
	Communication scheme logic
	
	Yes
	

	2.17.6.1
	Permissive and blocking
	
	Yes
	

	2.17.7
	Single and three-pole tripping schemes
	
	Yes
	

	2.18
	Current negative sequence protection

	2.18.1
	Number of stages
	
	Insert
	

	2.18.2
	Setting range
	% Ir
	Insert
	

	2.18.3
	Characteristic
	
	Definite time
	

	2.19
	Power system supervision

	2.19.1
	Broken conductor check
	
	Yes
	

	2.19.2
	Overload protection

	2.19.2.1
	Setting range of 1 stage
	% Ir
	Insert
	

	2.19.2.2
	Time delay range of 1 stage
	min
	> 20
	

	2.19.2.3
	Setting range of 2 stage
	% Ir
	Insert
	

	2.19.2.4
	Time delay range of 2 stage
	s
	> 20
	

	2.19.2.5
	Blocking external (system or HMI)
	
	Yes
	

	2.19.3
	Additional supervision functions (thermal state, etc.)
	
	Insert
	

	2.20
	Autorreclosing

	2.20.1
	Number of shots
	
	Min. 2
	

	2.20.2
	AR program
	
	1/3 pole
	

	2.20.3
	Reclosing pulse duration
	s
	Insert
	

	2.20.4
	Dead time range
	s
	Insert
	

	2.20.5
	Counters for AR operation
	
	Yes
	

	2.20.6
	Inhibit time range
	s
	Insert
	

	2.20.7
	Reclaim time range
	s
	Insert
	

	2.20.8
	Synchronism & energising check during 3 ph AR
	
	Yes
	

	2.20.9
	Evolving faults treatment
	
	Yes
	

	2.20.10
	AR blocking for CB not ready
	
	Yes
	

	2.20.11
	AR operation 1/3ph in 1st and 2nd zone
	
	Yes
	

	2.21
	Synchronism & energising check

	2.21.1
	Frequency difference range
	mHz
	Insert
	

	2.21.2
	Voltage difference range
	% Ur
	Insert
	

	2.21.3
	Phase difference range
	°
	Insert
	

	2.21.4
	Operating time for synchro check function
	ms
	Insert
	

	2.21.5
	Operating time for energising check function
	ms
	Insert
	

	2.22
	Disturbance recorder

	2.22.1
	Number of digital signals
	
	Min. 40
	

	2.22.2
	Number of analogue signals
	
	Min. 8
	

	2.22.3
	External/manual initiation of recording
	
	Yes
	

	2.22.4
	Sampling rate
	kHz
	Insert
	

	2.22.5
	Pre-fault time
	ms
	≥ 300
	

	2.22.6
	Recording time
	ms
	≥ 2000
	

	2.22.7
	Number of recorded disturbances
	
	Min. 5
	

	2.22.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.22.9
	Output file comtrade format
	
	Yes
	

	2.23
	Event recorder

	2.23.1
	Max. number of events
	
	Insert
	

	2.23.2
	Time tagging resolution
	ms
	1
	

	2.24
	Fault locator, measurement in (km)
	
	Yes
	

	2.25
	Self-supervision
	
	Yes
	

	2.26
	Measurement

	2.26.1
	Active power measurement
	
	Yes
	

	2.26.2
	Reactive power measurement
	
	Yes
	

	2.26.3
	Voltage measurement
	
	Yes
	

	2.26.4
	Current measurement
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Main Protection Terminal 110 kV OHL / Code number: 14003)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Main Protection Terminal for 110 kV approved by Engineer/Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Main Protection Terminal 110 kV OHL / Code number: 14003)

	4.1
	Protection Terminal for 110 kV OHL-Main (Code No.: 14003)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Main Protection Terminal 110 kV OHL-Short / Code number: 14004&14004A)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Main Protection Terminal 110 kV OHL-Short / Code number: 14004&14004A)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage SS Vranje 4 (code 14004)
	V d.c.
	220 ±15 %
	

	2.1.2
	Rated auxiliary supply voltage remote end (code 14004A)
	V d.c.
	110 ±15 %
	

	2.1.3
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage SS Vranje 4 (code 14004)
	V d.c.
	220 ±15 %
	

	2.4.4
	Rated voltage remote end (code 14004A)
	V d.c.
	110 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16 (code 14004)

Min. 24 (code 14004A)
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage SS Vranje 4 (code 14004)
	V d.c.
	220 ±15 %
	

	2.5.4
	Rated voltage remote end (code 14004A)
	V d.c.
	110 ±15 %
	

	2.5.5
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.6
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.7
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.8
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Line differential protection

	2.10.1
	Sensitive differential current trip stage
	
	Yes
	

	2.10.2
	High current differential trip stage
	
	Yes
	

	2.10.3
	Inrush restraint 2nd harmonic
	
	Yes
	

	2.10.4
	Crossblock function
	
	Yes
	

	2.10.5
	Operating time, typical
	ms
	< 30
	

	2.10.6
	Resetting time at Idiff=0
	ms
	Insert
	

	2.10.7
	Transfer trip operating time
	ms
	< 40
	

	2.11
	Remote end data communication

	2.11.1
	Transmission type
	
	Insert
	

	2.11.2
	Data transfer rate
	kbit/s
	Insert
	

	2.11.3
	FO protection interface

	2.11.3.1
	Type of fibre optic
	μm
	Insert
	

	2.11.3.2
	Connector type
	
	Insert
	

	2.11.3.3
	Wavelength
	nm
	1300
	

	2.11.3.4
	Optical transmitter injected power
	dBm
	Insert
	

	2.11.3.5
	Optical receiver sensitivity
	dBm
	Insert
	

	2.11.3.6
	Transmission distance (estimated)
	km
	Min. 15
	

	2.12
	Back-up Distance protection

	2.12.1
	Number of protection zones
	
	Min. 4
	

	2.12.2
	Operating time
	ms
	< 35
	

	2.12.3
	Operating characteristic
	
	quadrilateral
	

	2.12.4
	Zone 1 direction software selectable
	
	Insert
	

	2.12.5
	Zone 2 direction software selectable
	
	Insert
	

	2.12.6
	Zone 3 direction software selectable
	
	Insert
	

	2.12.7
	Zone 4 direction software selectable
	
	Insert
	

	2.12.8
	Minimum impedance setting
	Ω
	Insert
	

	2.12.9
	Full scheme protection phase segregated
	
	Yes
	

	2.13
	Communication scheme logic

	2.13.1
	Operational modes
	
	Intertrip

Permissive under-reach

Permissive overreach

Blocking
	

	2.14
	Power swing detection
	
	Yes
	

	2.15
	Secondary circuits supervision:

· VT circuits supervision

· CT circuits supervision
	
	Yes

Yes
	

	2.16
	Automatic switch onto fault logic

· Impedance criteria

· Instantaneous overcurrent criteria
	
	Yes

Yes
	

	2.17
	Multistage three-phase overcurrent protection

	2.17.1
	Directional
	
	Insert
	

	2.17.2
	Number of stages
	
	Min. 2
	

	2.17.3
	Setting range
	% Ir
	Insert
	

	2.17.4
	Characteristics

	2.17.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.17.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.17.4.3
	Very inverse
	Yes/No
	Insert
	

	2.17.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.18
	Multistage earth fault overcurrent protection

	2.18.1
	Directional
	
	Insert
	

	2.18.2
	Number of stages
	
	Min. 2
	

	2.18.3
	Setting range
	% Ir
	Insert
	

	2.18.4
	Type of protection
	
	Non-directional
	

	2.18.5
	Characteristics

	2.18.5.1
	Definite time delayed
	Yes/no
	Yes
	

	2.18.5.2
	Normal inverse
	Yes/No
	Yes
	

	2.18.5.3
	Very inverse
	Yes/No
	Insert
	

	2.18.5.4
	Extremely inverse
	Yes/No
	Insert
	

	2.19
	Current negative sequence protection

	2.19.1
	Number of stages
	
	Insert
	

	2.19.2
	Setting range
	% Ir
	Insert
	

	2.19.3
	Characteristic
	
	Insert
	

	2.20
	Directional earth fault protection

	2.20.1
	Number of stages
	
	Insert
	

	2.20.2
	Setting range
	% Ir
	Insert
	

	2.20.3
	Type of protection
	
	Directional
	

	2.20.4
	Characteristics

	2.20.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.20.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.20.4.3
	Very inverse
	Yes/No
	Insert
	

	2.20.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.20.5
	Minimum polarizing voltage
	% Ur
	3 %
	

	2.20.6
	Communication scheme logic
	
	Yes
	

	2.20.6.1
	Permissive and blocking
	
	Yes
	

	2.20.7
	Single and three-pole tripping schemes
	
	Yes
	

	2.21
	Power system supervision

	2.21.1
	Broken conductor check
	
	Yes
	

	2.21.2
	Overload protection

	2.21.2.1
	Setting range of 1 stage
	% Ir
	Insert
	

	2.21.2.2
	Time delay range of 1 stage
	min
	> 20
	

	2.21.2.3
	Setting range of 2 stage
	% Ir
	Insert
	

	2.21.2.4
	Time delay range of 2 stage
	s
	> 20
	

	2.21.2.5
	Blocking external (system or HMI)
	
	Yes
	

	2.22
	Autorreclosing

	2.22.1
	Number of shots
	
	Min. 2
	

	2.22.2
	AR program
	
	1/3 pole
	

	2.22.3
	Reclosing pulse duration
	s
	Insert
	

	2.22.4
	Dead time range
	s
	Insert
	

	2.22.5
	Counters for AR operation
	
	Yes
	

	2.22.6
	Inhibit time range
	s
	Insert
	

	2.22.7
	Reclaim time range
	s
	Insert
	

	2.22.8
	Synchronism & energising check during 3 ph AR
	
	Yes
	

	2.22.9
	Evolving faults treatment
	
	Yes
	

	2.22.10
	AR blocking for CB not ready
	
	Yes
	

	2.22.11
	AR operation 1/3ph in 1st and 2nd zone
	
	Yes
	

	2.23
	Synchronism & energising check

	2.23.1
	Frequency difference range
	mHz
	Insert
	

	2.23.2
	Voltage difference range
	% Ur
	Insert
	

	2.23.3
	Phase difference range
	°
	Insert
	

	2.23.4
	Operating time for synchro check function
	ms
	Insert
	

	2.23.5
	Operating time for energising check function
	ms
	Insert
	

	2.24
	Disturbance recorder

	2.24.1
	Number of digital signals
	
	Min. 40
	

	2.24.2
	Number of analogue signals
	
	Min. 8
	

	2.24.3
	External/manual initiation of recording
	
	Insert
	

	2.24.4
	Sampling rate
	kHz
	Insert
	

	2.24.5
	Pre-fault time
	ms
	≥ 300
	

	2.24.6
	Recording time
	ms
	≥ 2000
	

	2.24.7
	Number of recorded disturbances
	
	Min. 5
	

	2.24.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.24.9
	Output file comtrade format
	
	Yes
	

	2.25
	Event recorder

	2.25.1
	Max. number of events
	
	Insert
	

	2.25.2
	Time tagging resolution
	ms
	1
	

	2.26
	Fault locator, measurement in (km)
	
	Yes
	

	2.27
	Self-supervision
	
	Yes
	

	2.28
	Measurement

	2.28.1
	Active power measurement
	
	Yes
	

	2.28.2
	Reactive power measurement
	
	Yes
	

	2.28.3
	Voltage measurement
	
	Yes
	

	2.28.4
	Current measurement
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Main Protection Terminal 110 kV OHL-Short / Code number: 14004&14004A)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for 110 kV Short OHL approved by Engineer/Beneficiary (both ends)
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Main Protection Terminal 110 kV OHL-Short / Code number: 14004&14004A)

	4.1
	Protection Terminal for 110 kV Short OHL-Main (Code No.: 14004&14004A)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal for Power Transformers 400/110/X kV Main 1 / Code number: 14005)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal for Power Transformers 400/110/X kV Main 1 / Code number: 14005)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 9
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	
	

	2.3.3
	Permissive overload, continuous
	% Ur
	
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	
	

	2.3.5
	Burden at Ur
	VA
	
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Autotransformer Differential protection

	2.10.1
	Inrush restraint
	
	Yes
	

	2.10.2
	Overexcitation restraint
	
	Yes
	

	2.10.3
	Basic differential current range
	% Ir
	Insert
	

	2.10.4
	Operating characteristic with 2 slope
	
	Yes
	

	2.10.5
	High non-restraint differential current range
	% Ir
	Insert
	

	2.10.6
	Operating time
	ms
	< 30
	

	2.10.7
	Internal CT ratio and vector group compensation
	
	Yes
	

	2.10.8
	Crossblock function
	
	Yes
	

	2.10.9
	Zero sequence substraction
	
	Yes
	

	2.11
	Restricted earth fault protection for autotransformer

	2.11.1
	Low Impedance
	
	Yes
	

	2.11.2
	Internal CT ratio vector group compensation
	
	Yes
	

	2.11.3
	Basic differential current range
	% Ir
	Insert
	

	2.11.4
	Operating time
	ms
	< 30
	

	2.12
	Current negative sequence protection

	2.12.1
	Number of stages
	
	Insert
	

	2.12.2
	Setting range
	% Ir
	Insert
	

	2.12.3
	Characteristic
	
	Insert
	

	2.13
	Multistage three-phase overcurrent protection
	pcs.
	Min. 2
	

	2.13.1
	Instantaneous overcurrent protection with inrush restraint

	2.13.1.1
	Setting range
	% Ir
	Insert
	

	2.13.1.2
	Min. operating time at l > 10*lset
	ms
	< 30
	

	2.13.2
	Time delayed overcurrent protection

	2.13.2.1
	Setting range
	% Ir
	Insert
	

	2.13.2.2
	Type of protection
	
	Non-directional
	

	2.13.2.3
	Characteristics

	2.13.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.13.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.13.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.13.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.14
	Multistage earth fault overcurrent protection
	pcs.
	Min. 2
	

	2.14.1
	Instantaneous earth fault overcurrent protection with inrush restraint

	2.14.1.1
	Setting range
	% Ir
	Insert
	

	2.14.1.2
	Min. operating time at l > 10*lset
	ms
	< 30
	

	2.14.2
	Time delayed earth fault overcurrent protection

	2.14.2.1
	Setting range
	% Ir
	Insert
	

	2.14.2.2
	Type of protection
	
	Non-directional
	

	2.14.2.3
	Characteristics

	2.14.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.14.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.14.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.14.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.15
	Thermal overload protection
	
	Yes
	

	2.16
	Disturbance recorder

	2.16.1
	Number of digital signals
	
	Min. 40
	

	2.16.2
	Number of analogue signals
	
	Min. 9
	

	2.16.3
	External/manual initiation of recording
	
	
	

	2.16.4
	Sampling rate
	kHz
	Insert
	

	2.16.5
	Pre-fault time
	ms
	≥ 300
	

	2.16.6
	Recording time
	ms
	≥ 2000
	

	2.16.7
	Number of recorded disturbances
	
	Min. 5
	

	2.16.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.16.9
	Output file comtrade format
	
	Yes
	

	2.17
	Event recorder

	2.17.1
	Max. number of events
	
	Insert
	

	2.17.2
	Time tagging resolution
	ms
	1
	

	2.18
	Self-supervision
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal for Power Transformers 400/110/X kV Main 1 / Code number: 14005)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for Power Transformers 400/110/X kV Main 1 approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal for Power Transformers 400/110/X kV Main 1 / Code number: 14005)

	4.1
	Protection Terminal for Power Transformers 400/110/X kV Main 1 (Code No.: 14005)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal for Power Transformers 400/110/X kV Main 2 / Code number: 14006)

	1.1
	Manufacturer
	
	Different than Main 1
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal for Power Transformers 400/110/X kV Main 2 / Code number: 14006)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 9
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	
	

	2.3.3
	Permissive overload, continuous
	% Ur
	
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	
	

	2.3.5
	Burden at Ur
	VA
	
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Autotransformer Differential protection

	2.10.1
	Inrush restraint
	
	Yes
	

	2.10.2
	Overexcitation restraint
	
	Yes
	

	2.10.3
	Basic differential current range
	% Ir
	Insert
	

	2.10.4
	Operating characteristic with 2 slope
	
	Yes
	

	2.10.5
	High non-restraint differential current range
	% Ir
	Insert
	

	2.10.6
	Operating time
	ms
	< 30
	

	2.10.7
	Internal CT ratio and vector group compensation
	
	Yes
	

	2.10.8
	Crossblock function
	
	Yes
	

	2.10.9
	Zero sequence substraction
	
	Yes
	

	2.11
	Restricted earth fault protection for autotransformer

	2.11.1
	Low Impedance
	
	Yes
	

	2.11.2
	Internal CT ratio vector group compensation
	
	Yes
	

	2.11.3
	Basic differential current range
	% Ir
	Insert
	

	2.11.4
	Operating time
	ms
	< 30
	

	2.12
	Current negative sequence protection

	2.12.1
	Number of stages
	
	Insert
	

	2.12.2
	Setting range
	% Ir
	Insert
	

	2.12.3
	Characteristic
	
	Insert
	

	2.13
	Multistage three-phase overcurrent protection
	pcs.
	Min. 2
	

	2.13.1
	Instantaneous overcurrent protection with inrush restraint

	2.13.1.1
	Setting range
	% Ir
	Insert
	

	2.13.1.2
	Min. operating time at l > 10*lset
	ms
	< 30
	

	2.13.2
	Time delayed overcurrent protection

	2.13.2.1
	Setting range
	% Ir
	Insert
	

	2.13.2.2
	Type of protection
	
	Non-directional
	

	2.13.2.3
	Characteristics

	2.13.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.13.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.13.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.13.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.14
	Multistage earth fault overcurrent protection
	pcs.
	Min. 2
	

	2.14.1
	Instantaneous earth fault overcurrent protection with inrush restraint

	2.14.1.1
	Setting range
	% Ir
	Insert
	

	2.14.1.2
	Min. operating time at l > 10*lset
	ms
	< 30
	

	2.14.2
	Time delayed earth fault overcurrent protection

	2.14.2.1
	Setting range
	% Ir
	Insert
	

	2.14.2.2
	Type of protection
	
	Non-directional
	

	2.14.2.3
	Characteristics

	2.14.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.14.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.14.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.14.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.15
	Thermal overload protection
	
	Yes
	

	2.16
	Disturbance recorder

	2.16.1
	Number of digital signals
	
	Min. 40
	

	2.16.2
	Number of analogue signals
	
	Min. 9
	

	2.16.3
	External/manual initiation of recording
	
	
	

	2.16.4
	Sampling rate
	kHz
	Insert
	

	2.16.5
	Pre-fault time
	ms
	≥ 300
	

	2.16.6
	Recording time
	ms
	≥ 2000
	

	2.16.7
	Number of recorded disturbances
	
	Min. 5
	

	2.16.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.16.9
	Output file comtrade format
	
	Yes
	

	2.17
	Event recorder

	2.17.1
	Max. number of events
	
	Insert
	

	2.17.2
	Time tagging resolution
	ms
	1
	

	2.18
	Self-supervision
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal for Power Transformers 400/110/X kV Main 2 / Code number: 14006)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for Power Transformers 400/110/X kV Main 2 approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal for Power Transformers 400/110/X kV Main 2 / Code number: 14006)

	4.1
	Protection Terminal for Power Transformers 400/110/X kV Main 2 (Code No.: 14006)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal for 110 kV side of Power Transformer 400/110/X kV / Code number: 14007)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal for 110 kV side of Power Transformer 400/110/X kV / Code number: 14007)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs
	
	Min. 16
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	< 8
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 16
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Distance protection

	2.10.1
	Number of protection zones
	
	Min. 5
	

	2.10.2
	Basic operating time
	ms
	< 30
	

	2.10.3
	Operational characteristic
	
	Quadrilateral
	

	2.10.4
	Zone 1 direction software selectable
	
	Yes (F/R/ND)
	

	2.10.5
	Zone 2 direction software selectable
	
	Yes (F/R/ND)
	

	2.10.6
	Zone 3 direction software selectable
	
	Yes (F/R/ND)
	

	2.10.7
	Zone 4 direction software selectable
	
	Yes (F/R/ND)
	

	2.10.8
	Zone 5 direction software selectable
	
	Yes (F/R/ND)
	

	2.10.9
	Minimum impedance setting
	Ω
	Insert
	

	2.10.10
	Full scheme protection phase segregated
	
	Yes
	

	2.11
	Power swing detection
	
	Yes
	

	2.12
	Secondary circuits supervision:

· VT circuits supervision

· CT circuits supervision
	
	Yes

Yes
	

	2.13
	Automatic switch onto fault logic

· Impedance criteria

· Instantaneous overcurrent criteria
	
	Yes

Yes
	

	2.14
	Multistage three-phase overcurrent protection

	2.14.1
	Number of stages
	
	Min. 2
	

	2.14.2
	Setting range
	% Ir
	Insert
	

	2.14.3
	Characteristics

	2.14.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.14.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.14.3.3
	Very inverse
	Yes/No
	Insert
	

	2.14.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.15
	Multistage earth fault overcurrent protection

	2.15.1
	Number of stages
	
	Min. 2
	

	2.15.2
	Setting range
	% Ir
	Insert
	

	2.15.3
	Type of protection
	
	Non-directional
	

	2.15.4
	Characteristics

	2.15.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.15.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.15.4.3
	Very inverse
	Yes/No
	Insert
	

	2.15.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.16
	Directional earth fault protection

	2.16.1
	Number of stages
	
	
	

	2.16.2
	Setting range
	% Ir
	
	

	2.16.3
	Type of protection
	
	
	

	2.16.4
	Characteristics

	2.16.4.1
	Definite time delayed
	Yes/no
	
	

	2.16.4.2
	Normal inverse
	Yes/No
	
	

	2.16.4.3
	Very inverse
	Yes/No
	
	

	2.16.4.4
	Extremely inverse
	Yes/No
	
	

	2.16.5
	Minimum polarizing voltage
	% Ur
	
	

	2.16.6
	Communication scheme logic
	
	
	

	2.17
	Power system supervision

	2.17.1
	Broken conductor check
	
	
	

	2.18
	Disturbance recorder

	2.18.1
	Number of digital signals
	
	Min. 40
	

	2.18.2
	Number of analogue signals
	
	Min. 8
	

	2.18.3
	External/manual initiation of recording
	
	Insert
	

	2.18.4
	Sampling rate
	kHz
	Insert
	

	2.18.5
	Pre-fault time
	ms
	≥ 300
	

	2.18.6
	Recording time
	ms
	≥ 2000
	

	2.18.7
	Number of recorded disturbances
	
	Min. 5
	

	2.18.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.18.9
	Output file comtrade format
	
	Yes
	

	2.19
	Event recorder

	2.19.1
	Max. number of events
	
	Insert
	

	2.19.2
	Time tagging resolution
	ms
	1
	

	2.20
	Self-supervision
	
	Yes
	

	2.21
	Measurement

	2.21.1
	Active power measurement
	
	Yes
	

	2.21.2
	Reactive power measurement
	
	Yes
	

	2.21.3
	Voltage measurement
	
	Yes
	

	2.21.4
	Current measurement
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal for 110 kV side of Power Transformer 400/110/X kV / Code number: 14007)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for 110 kV side of Power Transformers 400/110/X kV approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal for 110 kV side of Power Transformer 400/110/X kV / Code number: 14007)

	4.1
	Protection Terminal for 110 kV side of Power Transformers 400/110/X kV (Code No.: 14007)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Automatic Voltage Regulation / Code number: 14008)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Automatic Voltage Regulation / Code number: 14008)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	1
	

	2.2.2
	Rated current for 110 kV
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	3xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Voltage control function

	2.4.1
	Set voltage range
	% Ur2
	Insert
	

	2.4.2
	Set voltage dead-band range
	% Ur2
	Insert
	

	2.4.3
	Upper limit busbar voltage range
	% Ur2
	Insert
	

	2.4.4
	Lower limit busbar voltage range
	% Ur2
	Insert
	

	2.4.5
	Line voltage drop compensation
	Yes/No
	Insert
	

	2.4.6
	Regulation for capacitive load
	Yes/No
	Insert
	

	2.4.7
	Undervoltage blocking range
	% Ur2
	Insert
	

	2.4.8
	Overcurrent blocking range
	% Ir
	Insert
	

	2.4.9
	Parallel operation
	
	Yes
	

	2.4.10
	Parallel operation principal
	
	Insert
	

	2.5
	Communication ports
	
	Yes
	

	2.5.1
	Port for front-connected PC

	2.5.1.1
	Protocols supported
	
	Insert
	

	2.5.1.2
	Communication speed
	kbit/s
	Insert
	

	2.5.1.3
	PC side connector type
	
	Insert
	

	2.5.2
	System interface

	2.5.2.1
	Number of rear ports
	
	Min. 1
	

	2.5.2.2
	Protocols supported
	
	IEC 61850
	

	2.5.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.5.2.4
	Connector type
	
	RJ45 or FO
	

	2.5.3
	External time synchronisation
	
	Insert
	

	2.6
	Tap changer, tap position
	
	BCD code
	

	2.7
	Self supervision
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Automatic Voltage Regulation / Code number: 14008)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Automatic Voltage Regulator approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Automatic Voltage Regulation / Code number: 14008)

	4.1
	Automatic Voltage Regulator (Code No.: 14008)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Terminal for Bus-Couplers 400, 110 kV & Back-up Protection for 110 kV OHL / Code number: 14009)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Terminal type
	
	Insert
	

	1.4
	Terminal version (software version)
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Protection Terminal for Bus-Couplers 400, 110 kV & Back-up Protection for 110 kV OHL / Code number: 14009)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs

	2.2.1
	Number of inputs
	
	Min. 4
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 4
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	100
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	< 0.3
	

	2.4
	Binary inputs
	
	Min. 8
	

	2.4.1
	Number of BI groups with common root
	
	Insert
	

	2.4.2
	Number of inputs per BI group with common root
	
	Insert
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5
	Binary outputs
	
	Min. 8
	

	2.5.1
	Number of modules
	
	Insert
	

	2.5.2
	Number of outputs per group with common root
	
	Max. 3
	

	2.5.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.5.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.6
	Number of tripping contacts (high-speed output)
	pcs.
	6
	

	2.5.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Insert
	

	2.6.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.7
	Communication ports
	
	Yes
	

	2.7.1
	Port for front-connected PC

	2.7.1.1
	Protocols supported
	
	Insert
	

	2.7.1.2
	Communication speed
	kbit/s
	Insert
	

	2.7.1.3
	PC side connector type
	
	Insert
	

	2.7.2
	System interface

	2.7.2.1
	Number of rear ports
	
	2
	

	2.7.2.2
	Protocols supported
	
	IEC 61850
	

	2.7.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.7.2.4
	Connector type
	
	RJ45 or FO
	

	2.7.3
	Time synchronisation
	
	SNTP
	

	2.8
	Human-machine interface
	
	Yes
	

	2.8.1
	LCD alphanumeric display, No. of rows
	
	Insert
	

	2.9
	Number of setting parameter groups
	
	Min. 4
	

	2.10
	Multistage three-phase overcurrent protection

	2.10.1
	Instantaneous overcurrent protection

	2.10.1.1
	Setting range
	% Ir
	Insert
	

	2.10.1.2
	Min. operating time at l > 10*lset
	ms
	30
	

	2.10.2
	Time delayed overcurrent protection

	2.10.2.1
	Setting range
	% Ir
	Insert
	

	2.10.2.2
	Type of protection
	
	Non-directional
	

	2.10.2.3
	Characteristics

	2.10.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.10.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.10.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.10.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.11
	Multistage earth fault overcurrent protection

	2.11.1
	Instantaneous earth fault overcurrent protection

	2.11.1.1
	Setting range
	% Ir
	Insert
	

	2.11.1.2
	Min. operating time at l > 10*lset
	ms
	30
	

	2.11.2
	Time delayed earth fault overcurrent protection

	2.11.2.1
	Setting range
	% Ir
	Insert
	

	2.11.2.2
	Type of protection
	
	Non-directional
	

	2.11.2.3
	Characteristics

	2.11.2.3.1
	Definite time delayed
	Yes/no
	Yes
	

	2.11.2.3.2
	Normal inverse
	Yes/No
	Yes
	

	2.11.2.3.3
	Very inverse
	Yes/No
	Insert
	

	2.11.2.3.4
	Extremely inverse
	Yes/No
	Insert
	

	2.12
	Directional earth fault protection 

(This function is required only in protection terminals for 110 kV OHL)

	2.12.1
	Number of stages
	
	Insert
	

	2.12.2
	Setting range
	% Ir
	Insert
	

	2.12.3
	Type of protection
	
	Directional
	

	2.13.4
	Characteristics

	2.13.4.1
	Definite time delayed
	Yes/no
	Yes
	

	2.13.4.2
	Normal inverse
	Yes/No
	Yes
	

	2.13.4.3
	Very inverse
	Yes/No
	Insert
	

	2.13.4.4
	Extremely inverse
	Yes/No
	Insert
	

	2.13.5
	Minimum polarising voltage
	% Ur
	3 %
	

	2.14
	Current negative sequence protection

	2.14.1
	Number of stages
	
	Insert
	

	2.14.2
	Setting range
	% Ir
	Insert
	

	2.14.3
	Characteristic
	
	Insert
	

	2.15
	Disturbance recorder

	2.15.1
	Number of digital signals
	
	Min. 40
	

	2.15.2
	Number of analogue signals
	
	Min. 8
	

	2.15.3
	External/manual initiation of recording
	
	Insert
	

	2.15.4
	Sampling rate
	kHz
	Insert
	

	2.15.5
	Pre-fault time
	ms
	≥ 300
	

	2.15.6
	Recording time
	ms
	≥ 2000
	

	2.15.7
	Number of recorded disturbances
	
	Min. 5
	

	2.15.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.15.9
	Output file comtrade format
	
	Yes
	

	2.16
	Event recorder

	2.16.1
	Max. number of events
	
	Insert
	

	2.16.2
	Time tagging resolution
	ms
	1
	

	2.17
	Self-supervision
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Protection Terminal for Bus-Couplers 400, 110 kV & Back-up Protection for 110 kV OHL / Code number: 14009)

	3.1
	Test socket
	
	Yes
	

	3.2
	Setting and configuration of Protection Terminal for Bus-Couplers 400, 110 kV & Back-up Protection Terminal for 110 kV OHL approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	4
	Materials for operation and maintenance (Protection Terminal for Bus-Couplers 400, 110 kV & Back-up Protection for 110 kV OHL / Code number: 14009)

	4.1
	Back-up Protection Terminal for 110 kV OHL & Protection Terminal for Bus-Couplers 400, 110 kV (Code No.: 14009)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Busbar and Breaker failure protection for 110 kV & 400 kV Busbars / Code number: 14012)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type of installation
	
	Distributed
	

	1.4
	Standards
	
	IEC
	

	1.5
	Central Unit (CU)

	1.5.1
	Terminal type
	
	Insert
	

	1.5.2
	Terminal version (software version)
	
	Insert
	

	1.6
	Bay Unit (BU)

	1.6.1
	Terminal type
	
	Insert
	

	1.6.2
	Terminal version (software version)
	
	Insert
	

	2
	CHARACTERISTICS (Busbar and Breaker failure protection for 110 kV & 400 kV Busbars / Code number: 14012)

	2.1
	Auxiliary supply voltage

	2.1.1
	CU, BU Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	CU auxiliary supply redundant
	
	Yes
	

	2.1.3
	Interruption in auxiliary d.c. voltage:

· Without resetting

· Restart time
	ms

s
	> 50

Insert
	

	2.2
	a.c. current inputs BU

	2.2.1
	Number of inputs
	
	Min. 3
	

	2.2.2
	Rated current Ir
	A
	1
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	< 0.5
	

	2.3
	Binary inputs CU, BU
	
	Min. 20 / 8
	

	2.3.1
	Number of modules
	
	Insert
	

	2.3.2
	Number of inputs per module
	
	Insert
	

	2.3.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.4
	Binary outputs CU, BU
	
	Min. 6 / 4
	

	2.4.1
	Number of modules
	
	Insert
	

	2.4.2
	Number of outputs per module
	
	Insert
	

	2.4.3
	Rated voltage
	V d.c.
	220 ±15 %
	

	2.4.4
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.4.5
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.4.6
	Number of tripping contacts (high-speed output)
	pcs.
	Min. 3
	

	2.4.7
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.5
	LED indications CU, BU

	2.5.1
	Number of LED’s
	
	Insert
	

	2.5.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.6
	Communication ports CU, BU

	2.6.1
	Port for front-connected PC

	2.6.1.1
	Protocols supported
	
	Insert
	

	2.6.1.2
	Communication speed
	kbit/s
	Insert
	

	2.6.1.3
	PC connector type
	
	Insert
	

	2.6.2
	CU, BU communication media
	
	FO
	

	2.6.3
	CU rear station (system) communication ports

	2.6.3.1
	Number of rear ports
	
	Insert
	

	2.6.3.2
	Protocols supported
	
	IEC 61850
	

	2.6.3.3
	Communication speed
	Mbit/s
	Insert
	

	2.6.3.4
	Connector type
	
	RJ45
	

	2.6.4
	Time synchronisation
	
	SNTP
	

	2.7
	Busbar differential protection

	2.7.1
	Operating time
	ms
	< 20
	

	2.7.2
	Internal CT radio adaptability
	
	Yes
	

	2.7.3
	Multiple tripping criteria, check and bus zone
	
	Yes
	

	2.7.4
	Current transformer supervision
	
	Yes
	

	2.7.5
	External signal of load transfer starting
	
	Insert
	

	2.7.6
	Busbar protection system should be suitable/adaptable for future switchgear extension or modification
	
	Yes
	

	2.7.7
	Bay-selective intertripping
	
	Yes
	

	2.7.8
	Phase-segregated measurement system
	
	Yes
	

	2.8
	Breaker failure protection

	2.8.1
	Setting range
	% Ir
	Insert
	

	2.8.2
	Re-trip time delay range
	s
	0-1
	

	2.8.3
	Re-trip operation mode 1/3ph
	
	Yes
	

	2.8.4
	Back-up time delay range
	s
	0-1
	

	2.8.5
	Trip operating time setting resolution
	ms
	1
	

	2.8.6
	Trip delay range
	s
	0-1
	

	2.8.7
	Single-phase with/without current
	
	Yes
	

	2.8.8
	2-stage operation bay trip repeat/trip busbar
	
	Insert
	

	2.8.9
	Selectable operation mode (current, unbalance, low current)
	
	Insert
	

	2.8.10
	Independent settable delay times for all operation modes
	
	Yes
	

	2.8.11
	Low current mode using the circuit breaker auxiliary contact
	
	Yes
	

	2.8.12
	End fault protection
	
	Yes
	

	2.8.13
	Independent breaker failure protection per bay unit
	
	Yes
	

	2.9
	Disturbance recorder CU, BU

	2.9.1
	Number of digital signals
	
	Insert
	

	2.9.2
	Number of analogue signals
	
	Insert
	

	2.9.3
	External/manual initiation of recording
	
	Insert
	

	2.9.4
	Sampling rate
	kHz
	Insert
	

	2.9.5
	Pre-fault time
	ms
	≥ 300
	

	2.9.6
	Recording time
	ms
	≥ 2000
	

	2.9.7
	Number of recorded disturbances
	
	Min. 5
	

	2.9.8
	Total recording time with max. analog and binary signals
	s
	> 10
	

	2.9.9
	Output file comtrade format
	
	Yes
	

	2.10
	Event recorder CU, BU

	2.10.1
	Max. number of events
	
	Insert
	

	2.10.2
	Time tagging resolution
	ms
	1
	

	2.11
	Self-supervision CU, BU
	
	Yes
	

	3
	ADDITIONAL REQUIREMENTS (Busbar and Breaker failure protection for 110 kV & 400 kV Busbars / Code number: 14012)

	3.1
	Test socket BU
	
	Yes
	

	3.2
	Setting and configuration of Busbar and Breaker Failure Protection for 110 kV, 400 kV Busbars approved by Engineer / Beneficiary
	
	Yes
	

	3.3
	CT requirements acc. with IEC 60044-6
	
	Yes
	

	3.4
	Centralised user friendly configuration

· All necessary software tools for full parameterisation, (re)configuration in case of extensions should be delivered
	
	Yes
	

	4
	Materials for operation and maintenance (Busbar and Breaker failure protection for 110 kV & 400 kV Busbars / Code number: 14012)

	4.1
	Busbar & Breaker Failure Protection for 110 kV, 400 kV Busbars CU, BU (Code No.: 140012)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Trip Circuit Supervision Relay / Code number: 14013)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Trip Circuit Supervision Relay / Code number: 14013)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.2
	Binary outputs 

	2.2.1
	Number of outputs
	NO/NC
	Min. 2
	

	2.2.2
	Rated voltage
	V d.c.
	220
	

	2.2.3
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.2.4
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.3
	Supervised circuits

	2.3.1
	Voltage range of supervised circuits
	V d.c.
	220 ±15 %
	

	2.3.2
	Injected current of supervised circuits
	mA
	Insert
	

	2.3.3
	Operating time range
	s
	Insert
	

	2.3.4
	Resetting time range
	s
	Insert
	

	3
	Materials for operation and maintenance (Trip Circuit Supervision Relay / Code number: 14013)

	3.1
	Trip Circuit Supervision Relay (Code No.: 140013)
	pcs.
	6
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Tripping unit – high speed tripping relay / Code number: 14014)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Number of coils
	
	Insert
	

	1.6
	Indication flag Mechanical/Electrical
	
	Insert
	

	2
	CHARACTERISTICS (Tripping unit – high speed tripping relay / Code number: 14014)

	2.1
	Auxiliary supply voltage

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	220 ±15 %
	

	2.1.2
	Threshold voltage
	V d.c.
	80 % Ur
	

	2.2
	Output contacts 

	2.2.1
	Number of contacts
	NO/NC
	Min. 3 / 3
	

	2.2.2
	Pick-up time, make contact
	ms.
	< 10
	

	2.2.3
	Pick-up time, break contact
	ms
	Insert
	

	2.2.4
	Drop-out time, make contact
	ms
	< 40
	

	2.2.5
	Drop-out time, break contact
	ms
	Insert
	

	2.2.6
	Current carrying capacity, continuous
	A
	5
	

	2.2.7
	Making capacity at inductive load with L/R>10 ms, 1 s
	A
	Insert
	

	2.3.4
	Breaking capacity at inductive load with L/R<40 ms, 250 V d.c.
	A
	Insert
	

	3
	Materials for operation and maintenance (Tripping unit – high speed tripping relay / Code number: 14014)

	3.1
	Tripping Unit (Code No.: 140014)
	pcs.
	6
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (MCB for Voltage Transformer Circuits – Three pole / Code number: 14015)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (MCB for Voltage Transformer Circuits – Three pole / Code number: 14015)

	2.1
	Distance protection / measuring circuit

	2.1.1
	Rated voltage
	V
	100
	

	2.1.2
	Rated current
	A
	Insert
	

	2.1.3
	Number of poles
	
	3
	

	2.1.4
	Tripping value of the instantaneous element
	A.
	Insert
	

	2.1.5
	Tripping time of the instantaneous element
	ms
	< 8
	

	2.1.6
	Tripping time of the instantaneous element signaling contact
	ms
	< 8
	

	2.1.7
	Short-circuit breaking capacity
	kA
	Insert
	

	2.1.8
	Number of auxiliary contacts
	NO/NC
	1 / 2
	

	3
	Materials for operation and maintenance (MCB for Voltage Transformer Circuits – Three pole / Code number: 14015)

	3.1
	MCB for Voltage Transformer Circuits of Protection Relays – three pole (Code No.: 140015)
	pcs.
	2
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Test socket / Code number: 14017)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type

· Line main 1 and 2

· Line back-up and bus-coupler

· Transformer main 1 and 2

· Bay unit BBF

· Distance protection (code 14007)
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Each protection device must have its own test socket
	
	Yes
	

	1.6
	Test socket must obtain safe online protection testing and maintaining, and performing whole tripping test with following AR
	
	Yes
	

	1.7
	Test socket should have enough contacts to:

· Short-circuit current inputs from CT’s

· Isolate voltage inputs from VT’s

· Isolate trip circuit for each phase separately

· Isolate CB close command

· Isolate signalling voltage

· Inhibit breaker failure initialising

· Inhibit sending of communication signal

· Allow functional testing of protection
	
	Yes
	

	1.8
	Socket should be designed for 4 mm banana plugs access
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 1 for 400 kV OHL-Long / Code number: 14101)

	1.1
	Protection Cubicle No. 1 for 400 kV OHL-Long

	1.1.1
	Protection Terminal for 400 kV OHL – Main 1 (Code: 14001)
	pcs.
	1
	

	1.1.2
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	3
	

	1.1.3
	Tripping Unit (Code: 14014)
	pcs.
	4
	

	1.1.4
	Test socket (Code: 14017)
	pcs.
	1
	


All other auxiliary equipment like: DC MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 2 for 400 kV OHL / Code number: 14102)

	1.1
	Protection Cubicle No. 2 for 400 kV OHL

	1.1.1
	Protection Terminal for 400 kV OHL – Main 2 (Code: 14002)
	pcs.
	1
	

	1.1.2
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.3
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	3
	

	1.1.4
	Tripping Unit (Code: 14014)
	pcs.
	4
	

	1.1.5
	Test socket (Code: 14017)
	pcs.
	2
	


All other auxiliary equipment like: DC MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 3 for 110 kV OHL-Long / Code number: 14103)

	1.1
	Protection Cubicle No. 3 for 110 kV OHL-Long

	1.1.1
	Protection Terminal for 110 kV OHL-Long  Main (Code: 14003)
	pcs.
	1
	

	1.1.2
	Back-up protection terminal for 110 kV OHL (Code: 14009)
	pcs.
	1
	

	1.1.3
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.4
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	6
	

	1.1.5
	Tripping Unit (Code: 14014)
	pcs.
	7
	

	1.1.6
	Test socket (Code: 14017)
	pcs.
	3
	


All other auxiliary equipment like: DC MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

Busbar protection bay unit terminal could be used as back-up protection terminal. In that case, all requirements for code 14009 are also additional requirements for busbar protection bay unit and must be completely fulfilled.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 4 for 110 kV OHL-Short / Code number: 14104)

	1.1
	Protection Cubicle No. 4 for 110 kV OHL-Short

	1.1.1
	Protection Terminal for 110 kV OHL-Short  Main (Code: 14004)
	pcs.
	1
	

	1.1.2
	Back-up protection terminal for 110 kV OHL (Code: 14009)
	pcs.
	1
	

	1.1.3
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.4
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	6
	

	1.1.5
	Tripping Unit (Code: 14014)
	pcs.
	7
	

	1.1.6
	Test socket (Code: 14017)
	pcs.
	3
	


All other auxiliary equipment like: DC MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

Busbar protection bay unit terminal could be used as back-up protection terminal. In that case, all requirements for code 14009 are also additional requirements for busbar protection bay unit and must be completely fulfilled.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 5 for Power Transformer 400/110/X: 400 kV Side / Code number: 14105)

	1.1
	Protection Cubicle No. 5 for Power Transformer 400/110/X kV: 400 kV Side

	1.1.1
	Protection Terminal for Power Transformer 400/110/X kV Main (Code: 14005)
	pcs.
	1
	

	1.1.2
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.3
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	6
	

	1.1.4
	Tripping Unit (Code: 14014)
	pcs.
	3

(To be confirmed with detailed design)
	

	1.1.5
	Test socket (Code: 14017)
	pcs.
	2
	


All other auxiliary equipment like: DC  MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications, Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

Enough auxiliary relays for transformer guard protection should be foreseen and delivered as built-in elements in the Cubicle
	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 7 for Power Transformer 400/110/X: 110 kV Side / Code number: 14106)

	1.1
	Protection Cubicle No. 7 for Power Transformer 400/110/X kV: 110 kV Side

	1.1.1
	Protection Terminal for Power Transformer 400/110/X kV Main 2 (Code: 14006)
	pcs.
	1
	

	1.1.2
	Protection Terminal for Power Transformer 400/110/X kV: 110 kV Side (Code: 14007)
	pcs.
	1
	

	1.1.3
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.4
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	2
	

	1.1.5
	Tripping Unit (Code: 14014)
	pcs.
	2

(To be confirmed with detailed design)
	

	1.1.6
	Test socket (Code: 14017)
	pcs.
	3
	


All other auxiliary equipment like: DC  MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications, Section 2. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.
	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection cubicle No. 10 for Bus-Couplers 400&110 kV / Code number: 14110)

	1.1
	Protection Cubicle No. 10 for Bus-Couplers 400&110 kV

	1.1.1
	Protection Terminal for Bus-Couplers 400&110 kV (Code: 14009)
	pcs.
	1
	

	1.1.2
	Busbar & breaker failure protection central unit (see note 2 below) (Code: 14012)
	pcs.
	1
	

	1.1.3
	Busbar & breaker failure protection bay unit (Code: 14012)
	pcs.
	1
	

	1.1.4
	Trip Circuit Supervision Relay (Code: 14013)
	pcs.
	6 / 2

(400 kV / 110 kV)
	

	1.1.5
	Tripping Unit (Code: 14014)
	pcs.
	2
	

	1.1.6
	Test socket (Code: 14017)
	pcs.
	2
	


All other auxiliary equipment like: DC  MCB’s, heaters, lighting, AC sockets, terminals, auxiliary relays, necessary electrical/optical converters for communication, etc. should be foreseen as per Technical Specifications Section 2.. Design proposal of the cubicles is subject toEngineer/Beneficiary’s’s approval and cubicles should be delivered completely wired and tested.

Structure of Busbars protection

SS Vranje 4:

400 kV Busbar

Double busbar with 2 OHL bays, 2 Transformer bays,1 Bus Coupler bay .Central unit must be supported for min. 8 bays

110 kV Busbar 

Double busbar with 6 OHL bays, 2 Transformer bays 1 Bus Coupler bay and 3 spare bays. Central unit must be supported for min. 16 bays
	Item
	Description
	Unit
	Required
	Guaranteed

	1
	SPECIAL EQUIPMENT AND TOOLS (Code number: 14510)

	1.1
	Special equipment and tools shall be provided if required for repairing, handling and maintaining of protection system

List of items:
	
	Yes
	

	1.2
	Software needed for protection, control relay and communication equipment configuration, setting, commissioning, testing, communication, interfacing with substation system

List of items:
	set
	1
	

	1.3
	Laptop computer

	1.3.1
	Rugged laptop computer
	pcs.
	1
	

	1.3.2
	Laptop computer

(Laptop computers must have at least one RS232 serial port and parallel port)
	pcs.
	1
	

	1.4
	Microprocessor based test equipment, including relay protection testing software, and all necessary accessories (transport case, cables, plugs, etc.)
	pcs.
	1
	

	1.4.1
	Manufacturer
	
	Insert
	

	1.4.2
	Country of origin
	
	Insert
	

	1.4.3
	Test type
	
	Insert
	

	1.5
	Current generators

	1.5.1
	Setting range
	
	
	

	1.5.1.1
	6-phase AC (L-N)
	
	6x0..32 A
	

	1.5.1.2
	3-phase AC (L-N)
	
	3x0..64 A

(Group A II B)
	

	1.5.1.3
	1-phase AC (3L-N)
	
	1x0..128 A

(Group A II B)
	

	1.5.1.4
	DC (3L-N)
	
	1x0..±128 A

(Group A II B)
	

	1.5.1.5
	Power
	
	Insert
	

	1.5.1.6
	6-phase AC (L-N)
	
	Min. 6x430 VA at 25 A
	

	1.5.1.7
	3-phase AC (L-N)
	
	3x860 VA at 50 A

(Group A II B)
	

	1.5.1.8
	1-phase AC (3L-N)
	
	1x1000 VA at 80 A

(Group A II B)
	

	1.5.1.9
	DC (3L-N)
	
	1x1400 W at ±80 A

(Group A II B)
	

	1.5.1.10
	Accuracy
	
	Error < 0.05 % typ, 0.15 % guaranteed at 0..32 A
	

	1.5.1.11
	Resolution 0..32 A
	
	1 mA
	

	1.6
	Voltage generators

	1.6.1
	Setting range
	
	
	

	1.6.1.1
	4-phase AC (L-N)
	
	4x0..300 V
	

	1.6.1.2
	VL4=(VL1+VL2+VL3)
	
	Automatically calculated or freely programmable
	

	1.6.1.3
	1-phase AC (L-L)
	
	1x0..600 V
	

	1.6.1.4
	DC (L-N)
	
	4x0..±300 V
	

	1.6.1.5
	Power
	
	Insert
	

	1.6.1.6
	3-phase AC (L-N)
	
	3x100 VA at 100..300 V
	

	1.6.1.7
	1-phase AC (L-N)
	
	1x200 VA at 100..300 V
	

	1.6.1.8
	DC (L-N)
	
	1x420 W at ±300 V
	

	1.6.1.9
	Accuracy
	
	Error < 0.03 % typ, 0.08 % guaranteed at 0..300 V
	

	1.6.1.10
	Resolution in range 0..300 V
	
	10 mV
	

	1.7
	Generators

	1.7.1
	Frequency

	1.7.1.1
	Range sine signal
	
	10..1000 Hz all channels
	

	1.7.1.2
	Resolution
	
	1 mHz
	

	1.7.2
	Phase

	1.7.2.1
	Angle range
	
	(360°..+360°
	

	1.7.2.2
	Resolution
	
	0.001°
	

	1.7.2.3
	Error at 50 Hz voltage
	
	Max. 0.1° guaranteed
	

	1.7.2.4
	Error at 50 Hz current
	
	Max. 0.2° guaranteed
	

	1.8
	Power supply

	1.8.1
	Nominal input voltage
	
	100-240 VAC

(1-phase)
	

	1.8.2
	Permissible input voltage
	
	85..264 VAC
	

	1.8.3
	Nominal frequency
	
	50 Hz
	

	1.8.4
	Permissible frequency range
	
	45..65 Hz
	

	1.8.5
	Connection
	
	Standard AC socket (IEC 60320)
	

	1.9
	Auxiliary DC supply

	1.9.1
	Voltage ranges
	
	0..264 VDC, 0.2 A
	

	1.9.2
	Power
	
	50 W
	

	1.9.3
	Accuracy
	
	< 5 % guaranteed
	

	1.10
	Binary inputs

	1.10.1
	Number
	
	Min. 10
	

	1.10.2
	Trigger criteria
	
	Toggling of potential-free contacts or DC voltage compared to threshold voltage
	

	1.10.3
	Input characteristics
	
	0..±300 VDC

(threshold or potential-free)
	

	1.10.4
	Ranges
	
	20 V/300 V
	

	1.10.5
	Galvanic isolation
	
	5 galvanically isolated groups
	

	1.11
	Binary outputs, relays

	1.11.1
	Type
	
	Potential-free relay contacts, software controlled
	

	1.11.2
	Number
	
	Min. 4
	

	1.11.3
	Break capacity
	
	Vmax: 300 VAC

Imax: 8 A
	

	1.11.4
	Pmax
	
	2000 VA
	

	1.11.5
	Break capacity DC
	
	Vmax: 300 VDC

Imax: 8 A

Pmax: 50 W
	

	1.11.6
	Connection
	
	4 mm (0.16 in) banana sockets
	

	1.12
	PC connection

	1.12.1
	Ethernet interfaces
	
	Yes
	

	1.12.2
	10/100 Mbit/s (10/100Base-TX, auto-sensing, auto-crossover, RJ45
	
	Yes
	

	1.12.3
	Connector for twisted pair cables
	
	Yes
	

	1.13
	Protection

	1.13.1
	All current and voltage outputs are fully overload and short-circuit proof and protected against external high-voltage

· Transient signals and over temperature
	
	Yes
	

	1.14
	IEC 61850 Goose

	1.14.1
	Simulation mapping of binary outputs to data attributes in published GOOSE messages

	1.14.1.1
	Number of virtual binary outputs
	
	Min. 360
	

	1.14.1.2
	Number of GOOSEs to be published
	
	Min. 96
	

	1.14.2
	Subscription mapping of data attributes from subscribed GOOSE messages to binary inputs

Yes

	1.14.2.1
	Number of virtual binary inputs
	
	Min. 360
	

	1.14.2.2
	Number of GOOSEs to be subscribed
	
	Min. 96
	

	1.14.3
	Performance
	
	Type 1 A

Class P2/3

(IEC 61850-5)
	

	1.14.4
	Processing time (application to network or vice versa)
	
	< 1 ms
	

	1.14.5
	VLAN support
	
	Selectable priority and VLAN-ID
	

	1.15
	Software options

	1.15.1
	The software must be compatible with the standard RIO
	
	Yes
	

	1.15.2
	The software must be compatible with standard XRIO 
	
	Yes
	

	1.15.3
	The test software must be able to direct addition of test points as values of symmetrical components(direct, inverse and zero sequence)
	
	Yes
	

	1.15.4
	The test software must be able to direct addition of test points through absolute impedances Z
	
	Yes
	

	1.15.5
	The test software must be able to direct addition of test points over the relative impedance Z% preserved some features of relay 
	
	Yes
	

	1.15.6
	The test software must have a view of the vector diagrams 
	
	Yes
	

	1.15.7
	The test software must be able to add test points directly over the power (input values through force)
	
	Yes
	

	1.15.8
	The test software must have the ability to set single-impedance function 
	
	Yes
	

	1.15.9
	Ramping function must have the standard modes ramp function and pulse ramp function
	
	Yes
	

	1.15.10
	The test software must be able to add the test file as an absolute or relative (PU) values 
	
	Yes
	

	1.15.11
	The test software must be able relative referencing (linking) the size of the test procedure with selected parameters of the test 
	
	Yes
	

	1.15.12
	Testing device must have software that allows calibration procedures in the site 
	
	Yes
	

	1.15.13
	The test software must have a module with the possibility of creating a sequence of states for prefault, fault and postfault 
	
	Yes
	

	1.15.14
	The sequence of states must be able to be started using GPS signals
	
	Yes
	

	1.15.15
	The test software must be able to handle at least 20 states and 20 measurement conditions
	
	Yes
	

	1.15.16
	The test software must have a module with the possibility of release ramping  function of two signals at the same time
	
	Yes
	

	1.15.17
	The test software must have the ability to automatically explore the relationship reset relay (Pick up / Drop out). 
	
	Yes
	

	1.15.18
	Filters against interference / rebound should be available
	
	Yes
	

	1.16
	Modules for distance protection

	1.16.1
	The test software must have a separate test module for testing distance protection
	
	Yes
	

	1.16.2
	The test module for testing distance protection must have the ability to import properties of relay who support the RIO / XRIO Export
	
	Yes
	

	1.16.3
	The test module for testing distant protection must be able DC offset simulation
	
	Yes
	

	1.16.4
	Testing of relay simulation arc resistance must be possible
	
	Yes
	

	1.16.5
	Examination of distance protection by adding test points in the impedance diagram
	
	Yes
	

	1.16.6
	It must be possible to add sequence prefault, fault and postfault and then run them automatically, including automated assessment
	
	Yes
	

	1.16.7
	Adding test points as Z and Phi (φ) or R and X should be possible
	
	Yes
	

	1.16.8
	Must be a module to automatically search for border  of zones
	
	Yes
	

	1.16.9
	Module to automatically check data on the limits of zone tolerance
	
	Yes
	

	1.17
	Modules for differential protection

	1.17.1
	The test software must have a separate test module for testing differential protection (line, generator, busbar, transformer)
	
	Yes
	

	1.17.2
	The test module for testing differential protection must have the ability to import properties of relay who support the RIO / XRIO Export
	
	Yes
	

	1.17.3
	Module Test for test differential operating characteristic 
	
	Yes
	

	1.17.4
	Module for checking harmonic restraint
	
	Yes
	

	1.18
	Transplay option

	1.18.1
	The test software must have a separate test module for playing the fault record (or part of the record). The fault record must be in COMTRADE, PL4, TRF, or CVS format and can be downloaded from the protective device (real fault) or from simulating software package.
	
	Yes
	

	1.19
	Accessories

	1.19.1
	Heavy duty transport case with wheels
	
	Yes
	

	1.19.2
	Wiring accessory package
	
	Yes
	

	1.19.3
	Combination cable
	
	Yes
	

	1.19.4
	Documentation
	
	Yes
	

	OVERALL COMPLIANCE WITH THE REQUIREMENTS (YES/NO)
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