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ANNEX II: TECHNICAL SPECIFICATIONS
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AUXILIARY SERVICES
Diesel Generator
	Item
	Description
	Unit
	Required
	Guaranteed

	1
	GENERAL (Diesel Generator Set / Code number: 22001)

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Type
	
	Container type
	

	1.3
	Country of origin
	
	Insert
	

	1.4
	Quality control
	
	ISO 9001
	

	1.5
	Maximum continuous rating (MCR) at 40ºC and humidity 100%:
	kVA
	180
	

	1.6
	DG Set efficiency
	%
	Insert
	

	1.7
	Load Description/Details/Data:
	
	According to SLD
	

	1.8
	Location:
	
	
	

	
	· Package Container
	
	outdoor
	

	
	· DG set
	
	indoor
	

	1.9
	Number of phases:
	
	3
	

	1.10
	Rated terminal voltage:
	V
	400 ± 5%
	

	1.11
	Frequency:
	Hz
	50 ± 1%
	

	1.12
	Rated power factor
	
	0.8
	

	1.13
	Generator Neutral Earthing
	
	Yes
	

	1.14
	Service Condition
	
	Insert
	

	1.15
	Speed
	rpm
	Not less than 1500
	

	1.16
	Requirement for continuous operation at full output
	
	Unlimited
	

	1.17
	Minimum output requirement for continuous operation
	
	Insert
	

	1.18
	Starting system
	
	Batteries
	

	1.19
	Mean time between failure (MTBF)
	Years
	Insert
	

	1.20
	Type test reports and certificates
	
	To be included with bid
	

	1.21
	Total weight of complete container diesel generator set
	kg
	Insert
	

	2
	DIESEL ENGINE (Diesel Generator Set / Code number: 22001)

	2.1
	Engine details
	
	Insert
	

	2.1.1
	Manufacturer
	
	Insert
	

	2.1.2
	Type
	
	Insert
	

	2.1.3
	Country of origin
	
	Insert
	

	2.1.4
	Catalogue
	
	Yes
	

	2.1.5
	Catalogue/Technical Details Enclosed
	
	Yes
	

	2.1.6
	Standards
	
	Insert
	

	2.1.7
	Cylinder Arrangement
	
	Insert
	

	2.1.8
	No of Cylinders
	
	Insert
	

	2.1.9
	Engine Speed
	rpm
	Insert
	

	2.1.10
	Mean Piston Speed
	m/sec
	Insert
	

	2.1.11
	Charging:
	
	
	

	
	· Normally Aspirated
	
	Insert
	

	
	· Turbo-charged
	
	Insert
	

	
	· Mechanically Supercharged
	
	Insert
	

	
	· Intercooled
	
	Insert
	

	2.1.12
	B.M.E.P at Rated Load
	kg/cm2
	Insert
	

	2.1.13
	Type of Combustion Chamber
	
	Insert
	

	2.1.14
	Firing Order
	
	Insert
	

	2.1.15
	Rotation Viewed from Coupling End.
	
	Insert
	

	2.1.16
	Type of Cold Starting Aid
	
	Insert
	

	2.1.17
	Method of Starting
	
	Automatic and Manual
	

	2.1.18
	Method of Stopping
	
	Automatic and Manual
	

	2.2
	Rating
	
	
	

	2.2.1
	Standard Rating at 50 Hz
	kW
	Insert
	

	2.2.2
	Rating at 50 Hz under specified Service Conditions (Guaranteed rating without negative tolerance)
	kW
	Insert
	

	2.2.3
	Overload for One Hour
	
	Insert
	

	2.2.4
	Ancillaries Power Consumption (Separate List to be provided)
	kW
	Insert
	

	2.3
	Cooling system
	
	
	

	2.3.1
	Engine Cooling
	
	Air/Water Cooled
	

	2.3.2
	Radiator with Temperature Control Valve
	
	Provided by the supplier
	

	2.3.3
	Expansion/Make up water tank
	
	Provided by the supplier
	

	2.3.4
	Radiator Fan
	
	
	

	
	· Manufacturer
	
	Insert
	

	
	· Type
	
	Insert
	

	
	· Rating
	kW
	Insert
	

	
	· Speed
	rpm
	Insert
	

	2.3.5
	Engine Driven Water Circulating Pump
	kW
	Insert
	

	2.3.6
	Engine Water Inlet/Outlet Temperature
	(C
	Insert
	

	2.4
	Lubricating system
	
	
	

	2.4.1
	Type of Lubricating System
	
	Insert
	

	2.4.2
	Oil Filters
	
	Self cleaning/Duplex/Paper cartridge
	

	2.4.3
	Lube Oil Pump:
	
	
	

	
	· Manufacturer
	
	Insert
	

	
	· Type
	
	Insert
	

	
	· Rating
	kW
	Insert
	

	2.4.4
	Oil Cooler Testing Pressure
	kg/mm2
	Insert
	

	2.4.5
	Lube Oil Piping Material
	
	Insert
	

	2.4.6
	Oil Sump Capacity
	litres
	Insert
	

	2.4.7
	Oil Consumption
	
	Insert
	

	2.5
	Engine governor
	
	
	

	2.5.1
	Manufacturer
	
	Insert
	

	2.5.2
	Type
	
	Insert
	

	2.5.3
	Reference Standard
	
	Insert
	

	2.5.4
	Catalogue/Technical Details Enclosed
	Yes/No
	Insert
	

	2.5.5
	Governing Speed Range
	rpm
	Insert
	

	2.5.6
	Control Mechanism
	
	Remote
	

	2.6
	Fuel system
	
	
	

	2.6.1
	Fuel Type Recommended
	
	Insert
	

	2.6.2
	Gravity Feed System
	
	Insert
	

	2.6.3
	Fuel Lift Pump
	kW
	Insert
	

	2.6.4
	Fuel Filters
	
	Paper Cartridge/Duplex
	

	2.6.5
	Fuel Injection Pump:
	
	Insert
	

	
	· Manufacturer
	
	Insert
	

	
	· Rating
	kW
	Insert
	

	2.6.6
	Fuel Consumption at (Guaranteed and tested at Manufacturer’s Works):
	
	
	

	
	· 110% Load
	
	NA
	

	
	· 100% Load
	
	Insert
	

	
	· 75% Load
	
	Insert
	

	
	· 50% Load
	
	Insert
	

	
	· 25% Load
	
	Insert
	

	2.6.7
	Day Fuel Tank:
	
	
	

	
	· Material of Construction
	
	Insert
	

	
	· Capacity for 12 hours
	litres
	Insert
	

	
	· Fuel Transfer Pump make (if required)
	
	Insert
	

	
	· Fuel Transfer Pump rating (if required)
	kW
	Insert
	

	2.7
	General
	
	
	

	2.7.1
	Bearing
	
	
	

	
	· DE & NDE
	
	Insert
	

	
	· Bearing Lubrication
	
	Insert
	

	2.7.2
	Weight 
	kg
	Insert
	

	2.7.3
	Dimension
	
	Insert
	

	2.7.4
	External Finish of engine body external surface by corrosion preventing paint
	
	Insert
	

	3
	A.C. SYNCHRONOUS GENERATOR (Diesel Generator Set / Code number: 22001)

	3.1
	Generator rating & parameters:
	
	Insert
	

	3.1.1
	Manufacturer
	
	Insert
	

	3.1.2
	Type
	
	Insert
	

	3.1.3
	Country of origin
	
	Insert
	

	3.1.4
	Standard
	
	Insert
	

	3.1.5
	Catalogue/Technical Details Enclosed
	
	Insert
	

	3.1.6
	Rating
	kVA
	180
	

	3.1.7
	Voltage
	V
	400
	

	3.1.8
	Phase & Connections
	
	3
	

	3.1.9
	Frequency
	Hz
	50
	

	3.1.10
	Synchronous Speed
	Rpm/min
	>1500
	

	3.1.11
	Rated Power Factor
	
	Insert
	

	3.1.12
	Insulation Class
	
	F
	

	3.1.13
	Cooling Method
	
	Insert
	

	3.1.14
	Temperature Rise
	
	Insert
	

	3.1.15
	Sustained Overload
	
	Insert
	

	3.1.16
	Momentary Excess Current
	
	Insert
	

	3.1.17
	Suddenly Applied Load and Voltage Drop
	
	
	

	
	· DOL Motor Starting plus other loads
	
	Insert
	

	
	· Permitted Voltage Drop
	
	Insert
	

	3.1.18
	Current Transformers
	
	
	

	
	· Neutral CTs
	
	N/A
	

	
	· Line CTs
	
	Insert
	

	3.1.19
	Efficiency
	
	
	

	
	· At 50% Load
	
	Insert
	

	
	· At 75% Load
	
	Insert
	

	
	· At 100% Load
	
	Insert
	

	3.1.20
	Generator Reactance & Resistance:
	
	
	

	
	· Direct Axis Subtransient Reactance (X''d) (Saturated & Unsaturated)
	%
	Insert
	

	
	· Direct Axis Transient Reactance (X'd) (Saturated & Unsaturated)
	%
	Insert
	

	
	· Direct Axis Synchronous Reactance (Xd) (Saturated & Unsaturated)
	%
	Insert
	

	
	· Negative Sequence Reactance (X2)
	%
	Insert
	

	
	· Negative Sequence Resistance (r2)
	%
	Insert
	

	
	· Zero Sequence Reactance (X0)
	%
	Insert
	

	
	· Zero Sequence Resistance (r0)
	%
	Insert
	

	
	· Armature Short Circuit Time Constant (Ta)
	%
	Insert
	

	
	· Armature Leakage Reactance (X1)
	
	Insert
	

	
	· Potier Reactance (Xp)
	%
	Insert
	

	3.1.21
	Short Circuit Ratio
	
	Insert
	

	3.1.22
	Inertia Constant
	
	Insert
	

	3.1.23
	Negative Phase Heating Characteristics
(K = I2 t)
	
	Insert
	

	3.2
	Excitation system:
	
	
	

	3.2.1
	Exciter:
	
	
	

	
	· Manufacturer 
	
	Insert
	

	
	· Type
	
	Brushless
	

	
	· Schematic Diagram Provided.
	
	Yes
	

	
	· Operating/Rated Exciter Output
	
	Insert
	

	
	· Operating/Rated Exciter Voltage
	
	Insert
	

	
	· Operating/Rated Exciter Current
	
	Insert
	

	
	· Response Ratio
	
	Insert
	

	3.2.2
	Automatic Voltage Regulator:
	
	
	

	
	· Manufacturer 
	
	Insert
	

	
	· Steady State Accuracy
	
	Insert
	

	
	· Response Time
	
	Insert
	

	
	· Adjustment Range
	
	Insert
	

	
	· Voltage Drop/Rise for 100% step loading
	
	Insert
	

	3.3
	General
	
	
	

	3.3.1
	Enclosure Type
	
	Insert
	

	3.3.2
	Mounting
	
	Insert
	

	3.3.3
	Direction Of Rotation (Viewed from Non-Drive End)
	
	Insert
	

	3.3.4
	Bearing
	
	
	

	
	· DE & NDE
	
	Insert
	

	
	· Bearing Lubrication
	
	Insert
	

	3.3.5
	Space Heater Rating
	
	230V, 50 Hz,

1-phase
	

	3.3.6
	Cable Type & Size
	
	
	

	3.3.7
	Weight 
	kg
	Insert
	

	3.3.8
	Dimension
	
	Insert
	

	3.3.9
	External Finish of engine body external surface by corrosion preventing paint
	
	Insert
	

	4
	CONTROL PANEL (Diesel Generator Set / Code number: 22001)

	4.1
	Manufacturer 
	
	Insert
	

	4.2
	Type
	
	Insert
	

	4.3
	Country of origin
	
	Insert
	

	4.4
	Standard
	
	Insert
	

	4.5
	Enclosure Ingress Protection
	IP
	Insert
	

	4.6
	Dimension
	
	Insert
	

	4.7
	Panel Weight
	kg
	Insert
	

	4.8
	Cable Entry
	
	Top/Bottom
	

	4.9
	Catalogues/Technical Details of all components enclosed
	
	Insert
	

	4.10
	Control Panel Power Requirement
	
	Insert
	

	4.11
	DG circuit breaker manufacturer and type

	
	Insert
	

	5
	STARTING SYSTEM (Diesel Generator Set / Code number: 22001)

	5.1
	Battery
	
	
	

	
	· Manufacturer
	-
	Insert
	

	
	· Cell type
	-
	Insert
	

	
	· Number of cells
	-
	Insert
	

	
	· Rated battery voltage
	V d.c.
	Insert
	

	
	· Floating cell voltage
	V d.c.
	Insert
	

	
	· Equalizing cell voltage 
	V d.c.
	Insert
	

	
	· Rated capacity at 25(C (for 8 hours discharge time)
	Ah
	Insert
	

	
	· Cell end voltage at 25(C (for rated capacity)
	V d.c.
	Insert
	

	
	· Discharge current at rated end voltage
	
	
	

	
	·  during 1 hour
	A
	Insert
	

	
	·  during 1 minute
	A
	Insert
	

	
	· Recharging current
	
	
	

	
	·  for 1 hour
	A
	Insert
	

	
	·  for 10 hours
	A
	Insert
	

	
	· Number of charging/discharging cycles
	-
	Insert
	

	
	· Internal cell resistance
	ohms
	Insert
	

	
	· Short circuit current
	A
	Insert
	

	
	· Life expectancy
	Years
	( 10
	

	
	· Electrolyte type
	-
	Acid
	

	
	· Accessories:
	
	
	

	
	·  battery support
	-
	Yes
	

	
	·  electrolyte densimeter
	-
	Yes
	

	5.1
	·  isolated tools
	-
	Yes
	

	
	·  cables and connectors
	-
	Yes
	

	5.2
	Battery Charger
	
	
	

	
	· Manufacturer
	-
	Insert
	

	
	· Type
	-
	Insert
	

	
	· Model designation
	-
	Insert
	

	
	· Input:
	
	
	

	
	·  number of phases
	-
	Insert
	

	
	·  rated input voltage
	V a.c.
	Insert
	

	
	·  frequency
	Hz
	50
	

	
	·  rated input current
	A
	Insert
	

	
	· Output:
	
	
	

	
	·  rated output voltage
	V d.c.
	Insert
	

	
	·  floating voltage
	V d.c.
	Insert
	

	
	·  equalizing voltage
	V d.c.
	Insert
	

	
	·  output current
	A
	Insert
	

	
	·  equalizing charger time
	h
	Insert
	

	
	·  short-circuit withstand
	-
	Current limited
	

	
	· Input breaker:
	
	
	

	
	·  manufacturer
	-
	Insert
	

	
	·  type
	-
	Moulded case
	

	
	·  rated voltage
	V a.c.
	Insert
	

	
	·  rated current
	A
	Insert
	

	
	·  rated interrupting capacity
	kA sym.
	Insert
	

	
	· Output breaker:
	
	
	

	
	·  manufacturer
	-
	Insert
	

	
	·  type
	-
	Insert
	

	
	·  rated voltage
	V d.c.
	Insert
	

	
	·  rated current
	A
	Insert
	

	5.2
	·  rated interrupting capacity
	kA
	Insert
	

	6
	MATERIALS FOR OPERATION AND MAINTENANCE (Diesel Generator Set / Code number: 22001)  

stated in Volume 1, schedule 1 and 2

	6.1
	Materials for operation and maintenance
	
	
	

	
	· replaceable elements for air filter
	(set)
	Yes
	

	
	· replaceable elements for oil filter
	(set)
	Yes
	

	
	· replaceable elements for fuel filter
	(set)
	Yes
	

	
	· injectors
	(set)
	Yes
	

	
	· fuel injector pump
	(set)
	Yes
	

	
	· oil pump
	(set)
	Yes
	

	
	· the gaskets needed for the engine
	(set)
	Yes
	

	
	· thermostats
	(set)
	Yes
	

	
	· control card of each type used
	(set)
	Yes
	

	
	diode of each type used
	(set)
	Yes
	

	7
	SPECIAL TOOLS (Diesel Generator Set / Code number: 22001)  

stated in Volume 1, schedule 1 and 2

	
	Equipment for maintenance and operation of the diesel generator
	(set)
	Yes
	

	8
	TYPE TEST REPORTS AND CERTIFICATES
	
	To be included with bid
	

	OVERALL COMPLIANCE WITH THE REQUIREMENTS (YES/NO)
	


	Supply of equipment and materials for construction

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

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



