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ANNEX II: TECHNICAL SPECIFICATIONS

& ANNEX III: TECHNICAL OFFER

SECTION 3: TECHNICAL DATA SCHEDULE

LOT 2: CONTROL & PROTECTION & SCADA
SCADA automated control & monitoring system

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Control & Monitoring / Code number: 14200)

	1.1
	Quality control
	
	ISO 9001
	

	1.2
	Training

Supplier should offer training plan for Beneficiary’s personnel for all delivered substation subsystems (hardware and software). Training programme, range and other details related to the training course are 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 Control and monitoring systems on their own and the Contractor will issue an appropriate certificates for all the attendants.

	1.2.1
	Operator course

· Introduction

· System functions

· Dialogs

· Control system operation
	Men/day
	6/3
	

	1.2.2
	System engineers course

· Introduction

· System functions

· System installation, testing and commissioning

· Picture design and editing

· System objects and attributes

· Dialogs

· Communication software setting

· Manufacturer specific design tools
	Men/day
	4/10
	

	1.2.3
	Database administrators course

· Introduction

· Database system management

· Process and control database maintaining and amendment

· Data entry
	Men/day
	4/5
	

	1.2.4
	Maintenance course (substation level)

· Computers and periphericals

· Communication interfaces

· Local network equipment
	Men/day
	4/3
	

	1.2.5
	Application engineering and programming course

· Introduction

· Calculation tools

· Processes and scripts

· Real-time and historical data reports

· Manufacturer specific tools and applications
	Men/day
	4/5
	

	1.2.6
	Bay unit engineering course

· Introduction

· Functions and hardware

· Installation and configuration

· Testing and commissioning

· Local automation functions engineering
	Men/day
	4/5
	

	1.2.7
	Bay unit maintaining course

· Introduction

· Functions and hardware

· Troubleshooting

· Fault tracing

· Service tools and equipment
	Men/day
	4/3
	

	1.3
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	1.4
	Installation
	
	Indoor
	

	1.5
	Technical support and assistance

Contractor will provide technical support and assistance for endorsement of commissioning test methodology, assistance of supplier’s representative during commissioning tests and endorsement of commissioning test results (including transfer and accommodations costs).
	Men/day
	4/3
	

	2
	EQUIPMENT REQUIREMENTS (Control & Monitoring / Code number: 14200)

	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 control terminal or not.
	
	Yes
	

	2.2
	If a characteristic of a piece of equipment is not clearly stated the supplier should foresee appropriate values to satisfy performance requirements
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Bay Control Unit for OHL and Bus-Couplers / Code number: 14251)

	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 (Bay Control Unit for OHL and Bus-Couplers / Code number: 14251)

	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. 45
	

	2.4.1
	Number of BI groups with common root
	
	Max. 4
	

	2.4.2
	Number of inputs per BI group with common root
	
	Max. 8
	

	2.4.3
	Rated voltage
	V d.c.
	220
	

	2.5
	Binary outputs
	
	Min. 24
	

	2.5.1
	Number of BO with common contact
	
	Max. 4
	

	2.5.2
	Rated voltage
	V d.c.
	220
	

	2.5.3
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.5.4
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.5.5
	Number of tripping contacts (high-speed output)
	pcs.
	Insert
	

	2.5.6
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.6
	LED indications

	2.6.1
	Number of LED’s
	
	Min. 16
	

	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

	2.8.1
	HMI with single line diagram, measurement, signaling and control
	
	Yes
	

	2.9
	Synchronism & energising check

	2.9.1
	Frequency difference range
	mHz
	Insert
	

	2.9.2
	Voltage difference range
	% Ur
	Insert
	

	2.9.3
	Phase difference range
	°
	Insert
	

	2.9.4
	Operating time for synchro check function
	ms
	Insert
	

	2.9.5
	Operating time for energising check function
	ms
	Insert
	

	2.10
	Event recorder

	2.10.1
	Max. number of events
	
	Insert
	

	2.10.2
	Time tagging resolution
	ms
	1
	

	2.11
	Self-supervision
	
	Yes
	

	2.12
	Measurement

	2.12.1
	Active power measurement
	
	Yes
	

	2.12.2
	Reactive power measurement
	
	Yes
	

	2.12.3
	Energy measurement
	
	Yes
	

	2.12.4
	Voltage measurement
	
	Yes
	

	2.12.5
	Frequency measurement
	
	Yes
	

	2.12.6
	Current measurement
	
	Yes
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Bay Control Unit for OHL and Bus-Couplers / Code number: 14251)

	3.1
	Bay Control Unit for OHL and Bus-Couplers (Code No.: 14251)
	pcs.
	1
	


Bay Control Units must be from the same manufacturer as substation protection system

Bay Control Units should comply with requirements described in Technical Specifications

Bay Control Units must be parameterized, configured and delivered as per Beneficiary’s requirements.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Bay Control Unit for Power Transformers HV&LV / Code number: 14252)

	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 (Bay Control Unit for Power Transformers HV&LV / Code number: 14252)

	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
	mA inputs
	
	
	

	2.4.1
	Number of mA inputs
	pcs.
	Min. 2
	

	2.4.2
	Input range
	
	4-20 mA
	

	2.5
	Binary inputs
	
	Min. 45
	

	2.5.1
	Number of BI groups with common root
	
	Max. 4
	

	2.5.2
	Number of inputs per BI group with common root
	
	Max. 8
	

	2.5.3
	Rated voltage
	V d.c.
	220
	

	2.6
	Binary outputs
	
	Min. 24
	

	2.6.1
	Number of BO with common contact
	
	Max. 4
	

	2.6.2
	Rated voltage
	V d.c.
	220
	

	2.6.3
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.6.4
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.6.5
	Number of tripping contacts (high-speed output)
	pcs.
	Insert
	

	2.6.6
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.7
	LED indications

	2.7.1
	Number of LED’s
	
	Min. 16
	

	2.7.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.8
	Communication ports
	
	Yes
	

	2.8.1
	Port for front-connected PC

	2.8.1.1
	Protocols supported
	
	Insert
	

	2.8.1.2
	Communication speed
	kbit/s
	Insert
	

	2.8.1.3
	PC side connector type
	
	Insert
	

	2.8.2
	System interface

	2.8.2.1
	Number of rear ports
	
	2
	

	2.8.2.2
	Protocols supported
	
	IEC 61850
	

	2.8.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.8.2.4
	Connector type
	
	RJ45 or FO
	

	2.8.3
	Time synchronisation
	
	SNTP
	

	2.9
	Human-machine interface

	2.9.1
	HMI with single line diagram, measurement, signaling and control
	
	Yes
	

	2.10
	Synchronism & energising check

	2.10.1
	Frequency difference range
	mHz
	Insert
	

	2.10.2
	Voltage difference range
	% Ur
	Insert
	

	2.10.3
	Phase difference range
	°
	Insert
	

	2.10.4
	Operating time for synchro check function
	ms
	Insert
	

	2.10.5
	Operating time for energising check function
	ms
	Insert
	

	2.11
	Event recorder

	2.11.1
	Max. number of events
	
	Insert
	

	2.11.2
	Time tagging resolution
	ms
	1
	

	2.12
	Self-supervision
	
	Yes
	

	2.13
	Measurement

	2.13.1
	Active power measurement
	
	Yes
	

	2.13.2
	Reactive power measurement
	
	Yes
	

	2.13.3
	Energy measurement
	
	Yes
	

	2.13.4
	Voltage measurement
	
	Yes
	

	2.13.5
	Frequency measurement
	
	Yes
	

	2.13.6
	Current measurement
	
	Yes
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Bay Control Unit for Power Transformers HV&LV / Code number: 14252)

	3.1
	Bay Control Unit for Power Transformers HV&LV sides (Code No.: 14252)
	pcs.
	1
	


Bay Control Units for Transformer HV & LV side must be from the same manufacturer as substation protection system.

Bay Control Units for Transformer HV & LV side should comply with requirements described in Technical Specifications.

Bay Control Units for Transformer HV & LV side must be parameterized, configured and delivered as per Beneficiary’s requirements.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Bay Control Unit for LV AC&DC -SWG / Code number: 14253)

	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 (Bay Control Unit for LV AC&DC -SWG / Code number: 14253)

	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. 3
	

	2.2.2
	Rated current Ir
	A
	5
	

	2.2.3
	Permissive overload, continuous
	
	4xIr
	

	2.2.4
	Permissive overload, 1 s
	
	100xIr
	

	2.2.5
	Burden at Ir
	VA
	
	

	2.3
	a.c. voltage inputs

	2.3.1
	Number of inputs
	
	Min. 3
	

	2.3.2
	Rated voltage Ph-Ph Ur
	V
	250
	

	2.3.3
	Permissive overload, continuous
	% Ur
	150
	

	2.3.4
	Permissive overload, 1 s
	% Ur
	250
	

	2.3.5
	Burden at Ur
	VA
	
	

	2.4
	mA inputs
	
	
	

	2.4.1
	Number of mA inputs
	pcs.
	Min. 4
	

	2.4.2
	Input range
	
	4-20 mA
	

	2.5
	Binary inputs
	
	Min. 45
	

	2.5.1
	Number of BI groups with common root
	
	Max. 4
	

	2.5.2
	Number of inputs per BI group with common root
	
	Max. 8
	

	2.5.3
	Rated voltage
	V d.c.
	220
	

	2.6
	Binary outputs
	
	Min. 4
	

	2.6.1
	Number of BO with common contact
	
	Insert
	

	2.6.2
	Rated voltage
	V d.c.
	220
	

	2.6.3
	Breaking capacity at inductive load with L/R<40 ms, at rated voltage
	A
	0.1
	

	2.6.4
	Current carrying capacity at rated voltage for signaling contacts, continuous
	A
	Insert
	

	2.6.5
	Number of tripping contacts (high-speed output)
	pcs.
	Insert
	

	2.6.6
	Current carrying capacity at rated voltage for tripping contacts, continuous
	A
	5
	

	2.7
	LED indications

	2.7.1
	Number of LED’s
	
	Insert
	

	2.7.2
	Multi-colour LED’s
	Yes/No
	Insert
	

	2.8
	Communication ports
	
	Yes
	

	2.8.1
	Port for front-connected PC

	2.8.1.1
	Protocols supported
	
	Insert
	

	2.8.1.2
	Communication speed
	kbit/s
	Insert
	

	2.8.1.3
	PC side connector type
	
	Insert
	

	2.8.2
	System interface

	2.8.2.1
	Number of rear ports
	
	2
	

	2.8.2.2
	Protocols supported
	
	IEC 61850
	

	2.8.2.3
	Communication speed
	Mbit/s
	Min. 100
	

	2.8.2.4
	Connector type
	
	RJ45 or FO
	

	2.8.3
	Time synchronisation
	
	SNTP
	

	2.9
	Human-machine interface

	2.9.1
	HMI with single line diagram, measurement, signaling and control
	
	Yes
	

	2.10
	Event recorder

	2.10.1
	Max. number of events
	
	Insert
	

	2.10.2
	Time tagging resolution
	ms
	1
	

	2.11
	Self-supervision
	
	Yes
	

	2.12
	Measurement

	2.12.1
	Voltage measurement
	
	Yes
	

	2.12.2
	Frequency measurement
	
	Yes
	

	2.12.3
	Current measurement
	
	Yes
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Bay Control Unit for LV AC&DC -SWG / Code number: 14253)

	3.1
	Bay Control Unit for LV AC&DC-SWG (Code No.: 14253)
	pcs.
	1
	


Bay Control Units must be from the same manufacturer as substation protection system.

Bay Control Units should comply with requirements described in Technical Specifications.
Bay Control Units must be parameterized, configured and delivered as per Beneficiary’s requirements.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Back-up Control Panel / Code number: 14254)

	1.1
	Scheme elements

	1.1.1
	Switch selector for HV apparatus
	pcs.
	1
	

	1.1.2
	Close/open push buttons for HV apparatus
	
	Yes
	

	1.1.3
	Ammeter
	pcs.
	Min. 1
	

	1.1.4
	Voltmeter
	pcs.
	1
	

	1.1.5
	Voltmeter selector switch
	pcs.
	1
	

	1.1.6
	Local/Remote switch
	
	Yes
	

	1.1.7
	Push button for Lamp Tests
	
	Yes
	

	1.1.8
	Switchgear status indicator
	
	Yes
	

	1.1.9
	Horn on/off switch
	
	Yes
	

	2
	MATERIALS FOR OPERATION AND MAINTENANCE (Back-up Control Panel / Code number: 14254)

	2.1
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	


Back-up control panel must have single-line bay diagram with indicators for switchgear status and push buttons for switchgear control for every HV apparatus in the bay.
Design proposal of the back-up control panel is subject to Engineer/Beneficiary’s approval and back-up control panels should be delivered completely wired and tested.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Front Panel annunciation for OHL & TR / Code number: 14255)

	1.1
	Panel mounting
	
	Yes
	

	1.2
	Number of inputs
	
	Min. 16
	

	1.3
	Contact type
	
	NO/NC
	

	1.4
	Galvanic isolation
	
	Yes
	

	1.5
	Self monitoring

· via front indication

· via relay contact
	
	Yes
	

	1.6
	Response delay time
	
	Adjustable
	

	1.7
	Bright LED technology
	
	Yes
	

	1.8
	Audible device output
	
	Yes
	

	1.9
	Lamp test button
	
	Yes
	

	1.10
	Acknowledgement button
	
	Yes
	

	1.11
	Horn acknowledgement button
	
	Yes
	

	2
	MATERIALS FOR OPERATION AND MAINTENANCE (Front Panel annunciation for OHL & TR / Code number: 14255)

	2.1
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	


Front Panel Annunciation must be parameterised, configured and delivered as per Beneficiary’s requirements.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Front Panel annunciation for Control Room / Code number: 14256)

	1.1
	Panel mounting
	
	Yes
	

	1.2
	Number of inputs
	
	Min. 48
	

	1.3
	Contact type
	
	NO/NC
	

	1.4
	Galvanic isolation
	
	Yes
	

	1.5
	Self monitoring

· via front indication

· via relay contact
	
	Yes
	

	1.6
	Response delay time
	
	Adjustable
	

	1.7
	Bright LED technology
	
	Yes
	

	1.8
	Audible device output
	
	Yes
	

	1.9
	Lamp test button
	
	Yes
	

	1.10
	Acknowledgement button
	
	Yes
	

	1.11
	Horn acknowledgement button
	
	Yes
	

	2
	MATERIALS FOR OPERATION AND MAINTENANCE (Front Panel annunciation for Control Room / Code number: 14256)

	2.1
	Front Panel Annunciation for Control Room (Code: 14256)
	pcs.
	1
	


Front Panel Annunciation must be parameterised, configured and delivered as per Beneficiary’s requirements.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (SCADA Server / Code number: 14261)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Type of housing
	
	Industrial 19” rack
	

	2
	CHARACTERISTICS (SCADA Server / Code number: 14261)

	2.1
	Auxiliary supply voltage

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

	2.1.2
	Dual power supply
	
	Yes
	

	2.2
	Processor type
	
	Insert
	

	2.3
	Processor clock
	GHz
	Insert
	

	2.4
	Memory type
	
	Insert
	

	2.5
	Memory capacity
	MB
	Insert
	

	2.6
	Video display adapter type
	
	Insert
	

	2.7
	Video display adapter memory
	
	Insert
	

	2.8
	Hard disc type
	
	Insert
	

	2.9
	Rotating hard disc
	Yes/No
	Insert
	

	2.10
	Hard disc capacity
	GB
	Insert
	

	2.11
	Number of hard discs
	pcs.
	Insert
	

	2.12
	RAID controller type
	
	Insert
	

	2.13
	DVD RW type
	
	Insert
	

	2.14
	Serial interface RS232
	
	Yes
	

	2.15
	Number of serial interfaces
	
	Min. 2
	

	2.16
	Fast Ethernet network interface card type
	
	Insert
	

	2.17
	Number of fast Ethernet network interface cards
	pcs.
	4
	

	2.18
	Fans
	Yes/No
	Insert
	

	2.19
	Monitor 19”
	pcs.
	1
	

	2.19.1
	Manufacturer
	
	Insert
	

	2.19.2
	Country of origin
	
	Insert
	

	2.19.3
	Type
	
	TFT
	

	2.19.4
	Standards
	
	IEC
	

	2.19.5
	Supply voltage

	2.19.5.1
	Rated auxiliary supply voltage
	V a.c.
	220 ±15 %
	

	2.19.5.2
	Power consumption
	W
	Insert
	

	2.20
	Vertical frequency
	Hz
	Insert
	

	2.21
	Max. resolution
	
	Insert
	


SCADA servers must be in hot-standby redundant configuration.

SCADA servers must be configured to satisfy performance requirements described in Technical Specifications

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Operator Workstation / Code number: 14262)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Type of housing
	
	Insert
	

	2
	CHARACTERISTICS (Operator Workstation / Code number: 14262)

	2.1
	Auxiliary supply voltage

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

	2.2
	Processor type
	
	Insert
	

	2.3
	Processor clock
	GHz
	Insert
	

	2.4
	Memory type
	
	Insert
	

	2.5
	Memory capacity
	MB
	Insert
	

	2.6
	Video display adapter type
	
	Dual head capability
	

	2.7
	Video display adapter memory
	MB
	Insert
	

	2.8
	Hard disc type
	
	Insert
	

	2.9
	Rotating hard disc
	Yes/No
	Insert
	

	2.10
	Hard disc capacity
	GB
	Insert
	

	2.11
	Number of hard discs
	pcs.
	Insert
	

	2.12
	RAID controller type
	
	Insert
	

	2.13
	DVD RW type
	
	Insert
	

	2.14
	Sound card type
	
	Insert
	

	2.15
	Fast Ethernet network interface card type
	
	Insert
	

	2.16
	Number of fast Ethernet network interface cards
	pcs.
	4
	

	2.17
	Fans
	Yes/No
	Insert
	

	2.18
	Monitor 24”
	pcs.
	2
	

	2.18.1
	Manufacturer
	
	Insert
	

	2.18.2
	Country of origin
	
	Insert
	

	2.18.3
	Type
	
	TFT
	

	2.18.4
	Standards
	
	IEC
	

	2.18.5
	Supply voltage

	2.18.5.1
	Rated auxiliary supply voltage
	V a.c.
	220 ±15 %
	

	2.18.5.2
	Power consumption
	W
	Insert
	

	2.19
	Visible diagonal
	“
	Insert
	

	2.20
	Vertical frequency
	Hz
	Insert
	

	2.21
	Max. resolution
	
	Insert
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Operator Workstation / Code number: 14262)

	3.1
	Operator Workstation (Code: 14262)
	pcs.
	1
	


Operator Workstation must be configured to satisfy performance requirements described in Technical Specifications

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Printer / Code number: 14264)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Model
	
	Insert
	

	1.3
	Country of origin
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Printer / Code number: 14264)

	2.1
	Auxiliary supply voltage

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

	2.2
	Type
	
	Color laser
	

	2.3
	Format
	
	A4
	

	2.4
	Resolution
	dpi
	Insert
	

	2.5
	Memory
	MB
	Insert
	

	2.6
	Parallel port
	Yes/No
	Insert
	

	2.7
	Fast Ethernet port
	
	Yes
	

	2.8
	USB port
	Yes/No
	Insert
	

	2.9
	Minimum speed
	Page/min
	Insert
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Monitoring Workstation / Code number: 14265)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Type of housing
	
	Insert
	

	2
	CHARACTERISTICS (Monitoring Workstation / Code number: 14265)

	2.1
	Auxiliary supply voltage

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

	2.2
	Processor type
	
	Insert
	

	2.3
	Processor clock
	GHz
	Insert
	

	2.4
	Memory type
	
	Insert
	

	2.5
	Memory capacity
	MB
	Insert
	

	2.6
	Video display adapter type
	
	Insert
	

	2.7
	Video display adapter memory
	MB
	Insert
	

	2.8
	Hard disc type
	
	Insert
	

	2.9
	Rotating hard disc
	Yes/No
	Insert
	

	2.10
	Hard disc capacity
	GB
	Insert
	

	2.11
	Number of hard discs
	pcs.
	Insert
	

	2.12
	RAID controller type
	
	Insert
	

	2.13
	DVD RW type
	
	Insert
	

	2.14
	Sound card type
	
	Insert
	

	2.15
	Serial interface RS232
	
	Yes
	

	2.16
	Fast Ethernet network interface card type
	
	Insert
	

	2.17
	Number of fast Ethernet network interface cards
	pcs.
	1
	

	2.18
	Fans
	Yes/No
	Insert
	

	2.19
	Monitor 24”
	pcs.
	1
	

	2.19.1
	Manufacturer
	
	Insert
	

	2.19.2
	Country of origin
	
	Insert
	

	2.19.3
	Type
	
	TFT
	

	2.19.4
	Standards
	
	IEC
	

	2.19.5
	Supply voltage

	2.19.5.1
	Rated auxiliary supply voltage
	V a.c.
	220 ±15 %
	

	2.19.5.2
	Power consumption
	W
	Insert
	

	2.20
	Vertical frequency
	Hz
	Insert
	

	2.21
	Max. resolution
	
	Insert
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Time Synchronisation Device / Code number: 14271)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Time Synchronisation Device / Code number: 14271)

	2.1
	Auxiliary supply voltage

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

	2.2
	Rack mounting case
	
	Insert
	

	2.3
	Synch. Pulse output, 1 min
	Yes/No
	Insert
	

	2.4
	Fast Ethernet port / FO
	
	Yes
	

	2.5
	Serial port
	
	Yes
	

	2.6
	Protocol
	
	NTP
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Time Synchronisation Device / Code number: 14271)

	3.1
	Time Synchronisation Device (GPS) (Code: 14271)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Weather Station / Code number: 14272)

	1.1
	Terminal Type
	
	Insert
	

	1.2
	Terminal version (software version)
	
	Insert
	

	1.3
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Weather Station / Code number: 14272)

	2.1
	Hygro-Thermo Transmitter with weather thermal radiation shield

	2.1.1
	Input
	°C
	(40..+60
	

	2.1.1.1
	Output
	mA
	4-20
	

	2.1.1.2
	Accuracy
	
	1/3 Class B (±0.3 K)
	

	2.1.2
	Input
	% rel. h
	0..100
	

	2.1.2.1
	Output
	mA
	4-20
	

	2.1.2.2
	Accuracy
	% rel. h
	±3
	

	2.2
	Wind transmitter
	Yes/No
	
	

	2.2.1
	Input
	m/s
	
	

	2.2.2
	Output
	mA
	
	

	2.2.3
	Accuracy
	%
	
	

	2.3
	Wind direction transmitter
	Yes/No
	
	

	2.3.1
	Input
	°
	
	

	2.3.2
	Output
	mA
	
	

	2.3.3
	Accuracy
	°
	
	

	2.4
	Baro transmitter
	Yes/No
	
	

	2.4.1
	Input
	mbar
	
	

	2.4.2
	Output
	mA
	
	

	2.5
	Interface unit
	
	Yes
	

	2.6
	Overvoltage protection
	
	Yes
	

	2.7
	Installation
	
	Indoor
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Ethernet Switch-Process LAN / Code number: 14273)

	1.1
	Terminal Type
	
	Insert
	

	1.2
	Terminal version (software version)
	
	Insert
	

	1.3
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Ethernet Switch-Process LAN / Code number: 14273)

	2.1
	Auxiliary supply voltage

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

	2.1.2
	Dual power supply
	
	Yes
	

	2.2
	Ethernet ports

	2.2.1
	Number of ports
	
	Min. 6xRJ45 or

Min. 6xFO for IED connections AND 2xFO (1 GB) for process LAN
	

	2.2.1
	Type of ports
	
	RJ45 or FO and Fiber Optical (1 GB)
	

	2.3
	Immunity to EMI and heavy electrical surges
	
	Insert
	

	2.4
	Temperature range

	2.4.1
	Operation
	
	0..50°C
	

	2.4.2
	Storage
	
	(20..+70°C
	

	2.5
	Switching method an layer
	
	Store&Forward Layer 3 (IEC 61850), RSTP (802.1w); eRSTPTM or RSTP (802.1D-2004) network fault recovery
	

	2.6
	Switching latency
	
	≤ 5μs
	

	2.7
	Switching bandwidth
	
	≤ 1.6 Gbps
	

	2.8
	Failsafe output relay
	
	Potential-free
	

	2.9
	Ciber security features
	
	
	

	2.9.1
	Multi-level passwords
	
	Yes
	

	2.9.2
	SSH/SSL encryption
	
	Yes
	

	2.9.3
	Enable/disable ports, MAC based port security
	
	Yes
	

	2.9.4
	Port based network access control
	
	Yes
	

	2.10
	System features

	2.10.1
	Automatic learning negotiation and crossover detection
	
	
	

	2.10.2
	Port configuration, status, statistics, mirroring, security
	
	
	

	2.10.3
	Network fault recovery
	
	≤ 5 ms
	

	2.11
	Type Test Reports
	
	To be included with bid
	

	2.12
	Installation
	
	Indoor
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Ethernet Switch-Process LAN / Code number: 14273)

	3.1
	Ethernet Switch-Process LAN (Code: 14273)
	pcs.
	1
	


Technical characteristics of optical ports of process LAN Ethernet switches must comply with appropriate characteristics of fiber optic cables for protection and control (see Code No. 14296).

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Ethernet Switch-Control Room / Code number: 14274)

	1.1
	Terminal Type
	
	Insert
	

	1.2
	Terminal version (software version)
	
	Insert
	

	1.3
	Standards
	
	IEC
	

	2
	CHARACTERISTICS (Ethernet Switch-Control Room / Code number: 14274)

	2.1
	Auxiliary supply voltage

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

	2.1.2
	Dual power supply
	
	Yes
	

	2.2
	Ethernet ports

	2.2.1
	Number of ports
	
	Min. 16
	

	2.2.1
	Type of ports
	
	RJ45
	

	2.3
	Immunity to EMI and heavy electrical surges
	
	Insert
	

	2.4
	Temperature range

	2.4.1
	Operation
	
	0..50°C
	

	2.4.2
	Storage
	
	(20..+70°C
	

	2.5
	Switching method an layer
	
	Store&Forward Layer 3 (IEC 61850), RSTP (802.1w); eRSTPTM or RSTP (802.1D-2004) network fault recovery
	

	2.6
	Switching latency
	
	≤ 5μs
	

	2.7
	Switching bandwidth
	
	≤ 1.6 Gbps
	

	2.8
	Failsafe output relay
	
	Potential-free
	

	2.9
	Ciber security features
	
	
	

	2.9.1
	Multi-level passwords
	
	Yes
	

	2.9.2
	SSH/SSL encryption
	
	Yes
	

	2.9.3
	Enable/disable ports, MAC based port security
	
	Yes
	

	2.9.4
	Port based network access control
	
	Yes
	

	2.10
	System features

	2.10.1
	Automatic learning negotiation and crossover detection
	
	
	

	2.10.2
	Port configuration, status, statistics, mirroring, security
	
	
	

	2.10.3
	Network fault recovery
	
	≤ 5 ms
	

	2.11
	Type Test Reports
	
	To be included with bid
	

	2.12
	Installation
	
	Indoor
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (Ethernet Switch-Control Room / Code number: 14274)

	3.1
	Ethernet Switch-Control Room (Code: 14274)
	pcs.
	1
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Protection Monitoring Software / Code number: 14281)

	1.1
	Protection Monitoring Software

	1.1.1
	Communication with protection terminals 
	
	Yes
	

	1.1.2
	Protection terminal configuration
	
	Yes
	

	1.1.3
	Protection terminal parameter setting
	
	Yes
	

	1.1.4
	Disturbance data collecting
	
	Yes
	

	1.1.5
	Disturbance data analysing
	
	Yes
	

	1.1.6
	Other software:
	
	Insert
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (SCADA Software / Code number: 14282)

	1.1
	Basic SCADA server software

	1.1
	Basic SCADA server software
	pcs.
	2
	

	1.1.1
	Communication with 2 higher level control centres
	
	Yes
	

	1.1.2
	Real-time database management
	
	Yes
	

	1.1.3
	Data processing
	
	Yes
	

	1.1.4
	Data acquisition
	
	Yes
	

	1.1.5
	Alarm and event processing
	
	Yes
	

	1.1.6
	Data archiving
	
	Yes
	

	1.1.7
	Report generation and printing
	
	Yes
	

	1.1.8
	Redundancy management
	
	Yes
	

	1.2
	Operator workstation softwarer
	pcs.
	2
	

	1.3
	Communication software
	pcs.
	2
	

	1.3.1
	Communication with 2 higher level control centres
	
	Yes
	

	1.4
	Application libraries
	pcs.
	1, optional
	

	1.5
	Software tools
	pcs.
	1
	

	1.5.1
	Database creating, maintaining and viewing
	
	Yes
	

	1.5.2
	User interface definition
	
	Yes
	

	1.5.3
	Report definition
	
	Yes
	

	1.5.4
	System configuration
	
	Yes
	

	1.5.5
	Historical data maintaining
	
	Yes
	

	1.5.6
	Database and historical data export/import
	
	Yes
	

	1.5.7
	Analysis and diagnostic tools
	
	Yes
	

	1.5.8
	Training simulator
	
	Yes
	

	1.5.9
	Other software tools according to Contractor’s concept:
	
	Insert
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Control cubicle for OHL & Bus-Couplers with switch / Code number: 14291)

	1.1
	Control cubicle for OHL & Bus-Couplers with LAN switch

	1.1.1
	Bay Control Unit for OHL & Bus-Couplers (Code: 14251)
	pcs.
	1
	

	1.1.2
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	

	1.1.3
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	

	1.1.4
	Ethernet Switch-Process LAN (Code: 14273)
	pcs.
	See note 2 below
	

	1.2
	Other equipment (specify if any)
	
	Insert
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

One Ethernet switch should be dedicated for two complete bаys if there will be minimum 1 spare communication port i.e. 3 Ethernet switches per 110kV relay building, 1 Ethernet switch per 400kV relay buildings.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Control cubicle for OHL & Bus-Couplers without switch / Code number: 14291a)

	1.1
	Control cubicle for OHL & Bus-Couplers without LAN switch

	1.1.1
	Bay Control Unit for OHL & Bus-Couplers (Code: 14251)
	pcs.
	1
	

	1.1.2
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	

	1.1.3
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	

	1.2
	Other equipment (specify if any)
	
	Insert
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. 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 (Control cubicle for Power Transformers HV side with LAN switch / Code number: 14292)

	1.1
	Control cubicle for Power Transformers HV side with LAN switch

	1.1.1
	Bay Control Unit for Power Transformers HV&LV (Code: 14252)
	pcs.
	1
	

	1.1.2
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	

	1.1.3
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	

	1.1.4
	Ethernet Switch-Process LAN (Code: 14273)
	pcs.
	See note 2 below
	

	1.2
	Other equipment (specify if any)
	
	Insert
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

One Ethernet switch should be dedicated for two complete bаys if there will be minimum 1 spare communication port i.e.: 3 Ethernet switches per 110kV relay building, 1 Ethernet switch per 400kV relay buildings.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Control cubicle for Power Transformers HV side without switch / Code number: 14292a)

	1.1
	Control cubicle for OHL & Bus-Couplers without LAN switch

	1.1.1
	Bay Control Unit for Power Transformers HV&LV (Code: 14252)
	pcs.
	1
	

	1.1.2
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	

	1.1.3
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	

	1.2
	Other equipment (specify if any)
	
	Insert
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. 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 (Control cubicle for Power Transformers LV side / Code number: 14293)

	1.1
	Control cubicle for Power Transformers LV side

	1.1.1
	Bay Control Unit for Power Transformers HV&LV (Code: 14252)
	pcs.
	1
	

	1.1.2
	Back-up Control Panel (Code: 14254)
	pcs.
	1
	

	1.1.3
	Front Panel Annunciation for OHL & TR (Code: 14255)
	pcs.
	1
	

	1.1.4
	Ethernet Switch-Process LAN (Code: 14273)
	pcs.
	See note 2 below
	

	1.1.5
	AVR (Code: 14008)
	pcs.
	1
	

	1.2
	Other equipment (specify if any)
	
	Insert
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. Design proposal of the cubicles is subject to Engineer/Beneficiary’s approval and cubicles should be delivered completely wired and tested.

One Ethernet switch should be dedicated for two complete bаys if there will be minimum 1 spare communication port i.e. 3 Ethernet switches per 110kV relay building, 1 Ethernet switch per 400kV relay buildings.

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Control cubicle for LV AC&DC SWG / Code number: 14294)

	1.1
	Control cubicle for LV AC&DC SWG

	1.1.1
	Bay Control Unit for LV AC&DC SWG (Code: 14253)
	pcs.
	4
	

	1.1.2
	Front Panel Annunciation for Control Room (Code: 14256)
	pcs.
	1
	

	1.1.3
	Weather station interface unit item (Code: 14272-item 1.2.5)
	pcs.
	1
	

	1.1.4
	Horn on/off switch
	
	Yes
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. 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 (Cubicle for SCADA servers / Code number: 14295)

	1.1
	Cubicle for SCADA servers

	1.1.1
	SCADA server (Code: 14261)
	pcs.
	2
	

	1.1.2
	Ethernet Switch-Process LAN (Code: 14273)
	pcs.
	2
	

	1.1.3
	Ethernet Switch-Control Room LAN (Code: 14274)
	pcs.
	2
	

	1.1.4
	Time synchronisation device (GPS) (Code: 14271)
	pcs.
	2
	


All other auxiliary equipment like: MCB’s,  heaters, lighting, AC sockets, terminals, auxiliary relays, wiring, etc. should be foreseen and delivered as built-in as per Technical Specifications. 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 (Fibre Optic Cables & Terminal Equipment / Code number: 14296)

	1.1
	Sufficient quantity of adequate glass fibre optic cables for overall Protection & Control & Monitoring & Metering system should be foreseen and included in the bid. 
	
	Yes
	

	1.2
	Below proposed quantities shall be verified according to specific Bidder’s design. 
	
	Yes
	

	1.3
	Final quantities must be estimated and delivered as per Single Line Diagram and Substation layouts.
	
	Yes
	

	1.4
	At least 20% spare in cable length, as well as in number of fibres in cable, should be foreseen.
	
	Yes
	

	1.5
	Fibre optic ducted cables shall be foreseen.
	
	Yes
	

	1.6
	Type of fibre optic
	
	Multimode
	

	1.7
	Number of fibres in cable
	
	Min. 4
	

	1.8
	Operational Wave length
	
	Insert
	

	1.9
	Attenuation factor maximum
	
	Insert
	

	1.10
	Band-width minimum
	
	Insert
	

	1.11
	Manufacturer
	
	Insert
	

	2
	CHARACTERISTICS (Fibre Optic Cables & Terminal Equipment / Code number: 14296)

	2.1
	Fibre optic terminations.

Overall quantities of specific fibre optic terminations should be closely related to number of fibres in each cable (each fibre, used or spare, should be properly terminated).

At least 20% spare terminations for each proposed type should be foreseen.

	2.1.1
	Plug connectors type
	
	
	

	2.1.2
	Connection technology
	
	
	

	2.1.3
	Plug pin type
	
	
	

	2.1.4
	Manufacturer
	
	
	

	2.2
	Optical distributor with connectors

Overall quantity of Optical Distributor with Connectors should be closely related to number of relay houses. Optical Distributor with Connectors should be foreseen for both cable ends (control building and relay house). 

At least 10% spare Optical Distributors with Connectors should be foreseen.

	2.2.1
	Fibre optic cable gland
	
	To accept metal-free optical cable
	

	2.2.3
	Patch-cord connection
	
	
	

	2.2.4
	Type of optical connectors
	
	
	

	2.2.5
	Manufacturer
	
	
	

	2.3
	Patch-cord with optical connectors

Overall quantity of fibre optic patch-cord cables should be closely related to number of protection and control devices (terminals) in each particular relay house.

At least 20% spare patch-cord cables in each relay house should be foreseen.


Quantities and specifications of Optical Distributor with Connectors and Patch-Cord with Optical connectors predicted according to the optical ring configuration  for control and according to the configuration of busbar protection.
Technical characteristics of fiber optic cables for protection and control have influence on optical ports characteristics of process LAN Ethernet switches (see Code No. 14273).

	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (MCB for Voltage Transformer circuits-three pole / Code number: 14297)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Relay type
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	TECHNICAL DATA OF MCB FOR MEASURING CIRCUIT (MCB for Voltage Transformer circuits-three pole / Code number: 14297)

	2.1
	Rated voltage
	V
	100
	

	2.2
	Rated current
	A
	
	

	2.3
	Number of poles
	
	3
	

	2.4
	Tripping value of the instantaneous element
	A
	
	

	2.5
	Tripping time of the instantaneous element
	ms
	
	

	2.6
	Short-circuit breaking capacity
	kA
	
	

	2.7
	Number of auxiliary contacts
	NO/NC
	1/1
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (MCB for Voltage Transformer circuits-three pole / Code number: 14297)

	3.1
	MCB for Voltage Transformer Circuits – three pole (Code No.: 14297)
	pcs.
	2
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (MCB for Voltage Transformer circuits-single pole / Code number: 14298)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Relay type
	
	Insert
	

	1.5
	Standards
	
	IEC
	

	2
	TECHNICAL DATA OF MCB FOR MEASURING CIRCUIT (MCB for Voltage Transformer circuits-single pole / Code number: 14298)

	2.1
	Rated voltage
	V
	100
	

	2.2
	Rated current
	A
	
	

	2.3
	Number of poles
	
	1
	

	2.4
	Tripping value of the instantaneous element
	A
	
	

	2.5
	Tripping time of the instantaneous element
	ms
	
	

	2.6
	Tripping time of the instantaneous element signaling contact
	ms
	
	

	2.7
	Short-circuit breaking capacity
	kA
	
	

	2.8
	Number of auxiliary contacts
	NO/NC
	1/1
	

	3
	MATERIALS FOR OPERATION AND MAINTENANCE (MCB for Voltage Transformer circuits-single pole / Code number: 14298)

	3.1
	MCB for Voltage Transformer Circuits – single pole (Code No.: 14298)
	pcs.
	2
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Special Control Equipment and Tools / Code number: 14299)

	1.1
	Special Control Equipment and Tools

	1.1.1
	Special equipment and tools for setting, repairing, handling and maintaining of control system
	set
	1
	

	1.1.2
	Software needed for configuration, setting, commissioning, testing, communication, interfacing with substation system
	set
	1
	

	1.1.3
	Laptop brand-name computer
	pcs.
	2
	

	1.1.4
	Test plugs, including all necessary accessories (transport case, cables, plugs, etc.)
	set
	2
	

	OVERALL COMPLIANCE WITH THE REQUIREMENTS (YES/NO)
	


Laptop computers must have at least one RS232 serial port.

	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



