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	Item
	Description
	Unit
	Required
	Guaranteed

	1
	FIBRE OPTIC DUCTED CABLE (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14300)

	1.1
	Fibre Optic Ducted Cable with 48 FO / Code number: 14301

	1.1.1
	Manufacturer
	
	
	

	1.1.2
	Type
	
	Metal-free with single mode fibres
	

	1.1.3
	Standards
	
	
	

	1.1.3.1
	· for single mode fibres
	
	ITU-T G.652

IEC 793-1

IEC 793-2

IEC62221
	

	1.1.3.2
	·  for fibre optic cables
	
	IEC 794-4-1

IEC 794-4-E3

IEC 794-4-E4
	

	1.1.4
	Number of optical fibres

For SS Vranje 4

· according ITU-T G.652

· accoding ITU–T G.655B
	
	24

24
	

	1.1.5
	Fibre cable characteristic 

Cables with fibre type according ITU-T G.652
	
	
	

	1.1.5.1
	Attenuation coefficient 

at 1310 nm

at 1550 nm
	dB/km
	≤ 0.35

≤ 0.22
	

	1.1.5.2
	Dispersion coefficient 

at 1288-1339 nm

at 1550 nm
	ps/

nm·km
	≤ 3.5

≤ 18
	

	1.1.5.3
	Cut off wavelength 
	nm
	<1260
	

	1.1.5.4
	Maximum optical loss variation at temperature range of -40° C to +80° C
	dB/km
	±0.05
	

	1.1.5.5
	Mode field diameter and tolerance
	um
	8.6 - 9.5 ±0.7
	

	1.1.5.6
	Mode field non-circularity
	%
	Max 6
	

	1.1.5.7
	Mode field concentricity error
	um
	Max 0.8
	

	1.1.5.8
	Cladding diameter and tolerance
	um
	125 ± 1
	

	1.1.5.9
	Cladding non-circularity
	%
	Max 2
	

	1.1.5.10
	Tensile strength (without temporary or permanent optical degradation and mechanical cable damage)
	N


	1000
	

	1.1.5.11
	Permissible bending radius
	mm
	> 400
	

	1.1.5.12
	Primary coating material
	
	
	

	1.1.5.13
	Diameter over primary coating and tolerance
	um
	250 ± 3
	

	1.1.5.14
	Type of secondary coating
	
	Loose-buffered
	

	1.1.5.15
	Secondary coating material
	
	
	

	1.1.5.16
	Central strength member
	
	Fibre-reinforced plastic
	

	1.1.5.17
	Filler
	
	Non-hygroscopic
	

	1.1.5.18
	Binding type (wrapper)
	
	
	

	1.1.5.19
	Inner jacket

· material

· radial thickness
	mm
	PE tapes


	

	1.1.5.20
	Belt insulation

· material

· radial thickness
	mm
	PE

1.5
	

	1.1.5.21
	Outer jacket

· material

· radial thickness
	mm
	
	

	1.1.5.22
	Anti-rodent protection
	
	Yes
	

	1.1.5.23
	Overall diameter of completed cable
	mm
	
	

	1.1.5.24
	Mass of completed cable
	kg/m
	
	

	11.5.25
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003, 9004
	
	Yes
	

	1.1.5.26
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	1.2
	Fibre Optic Ducted Cable with 24 FO / Code number: 14302

	1.2.1
	Manufacturer
	
	
	

	1.2.2
	Type
	
	Metal-free with single mode fibres
	

	1.2.3
	Standards
	
	
	

	1.2.3.1
	· for single mode fibres
	
	ITU-T G.652

IEC 793-1

IEC 793-2

IEC62221
	

	1.2.3.2
	·  for fibre optic cables
	
	IEC 794-4-1

IEC 794-4-E3

IEC 794-4-E4
	

	1.2.4
	Number of optical fibres

For SS Vranje 4

· according ITU-T G.652
	
	24
	

	1.2.5
	Fibre cable characteristic 
	
	
	

	1.2.5.1
	Attenuation coefficient 

at 1310 nm

at 1550 nm
	dB/km
	≤ 0.35

≤ 0.22
	

	1.2.5.2
	Dispersion coefficient 

at 1288-1339 nm

at 1550 nm
	ps/

nm·km
	≤ 3.5

≤ 18
	

	1.2.5.3
	Cut off wavelength 
	nm
	<1260
	

	1.2.5.4
	Maximum optical loss variation at temperature range of -40° C to +80° C
	dB/km
	±0.05
	

	1.2.5.5
	Mode field diameter and tolerance
	um
	8.6 - 9.5 ±0.7
	

	1.2.5.6
	Mode field non-circularity
	%
	Max 6
	

	1.2.5.7
	Mode field concentricity error
	um
	Max 0.8
	

	1.2.5.8
	Cladding diameter and tolerance
	um
	125 ± 1
	

	1.2.5.9
	Cladding non-circularity
	%
	Max 2
	

	1.2.5.10
	Tensile strength (without temporary or permanent optical degradation and mechanical cable damage)
	N


	1000
	

	1.2.5.11
	Permissible bending radius
	mm
	> 400
	

	1.2.5.12
	Primary coating material
	
	
	

	1.2.5.13
	Diameter over primary coating and tolerance
	um
	250 ± 3
	

	1.2.5.14
	Type of secondary coating
	
	Loose-buffered
	

	1.2.5.15
	Secondary coating material
	
	
	

	1.2.5.16
	Central strength member
	
	Fibre-reinforced plastic
	

	1.2.5.17
	Filler
	
	Non-hygroscopic
	

	1.2.5.18
	Binding type (wrapper)
	
	
	

	1.2.5.19
	Inner jacket

· material

· radial thickness
	mm
	PE tapes


	

	1.2.5.20
	Belt insulation

· material

· radial thickness
	mm
	PE

1.5
	

	1.2.5.21
	Outer jacket

· material

· radial thickness
	mm
	
	

	1.2.5.22
	Anti-rodent protection
	
	Yes
	

	1.2.5.23
	Overall diameter of completed cable
	mm
	
	

	1.2.5.24
	Mass of completed cable
	kg/m
	
	

	11.5.25
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003, 9004
	
	Yes
	

	1.2.5.26
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	2
	PATCH-CORD WITH OPTICAL CONNECTORS (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14305)

	2.1
	Manufacturer
	
	
	

	2.2
	Type
	
	Metal-free with single mode fibres
	

	2.3
	Standards
	
	
	

	
	· for single mode fibres
	
	ITU-T G.652.D
IEC 60793-1

IEC 60793-2
	

	
	·  for fibre optic cables
	
	IEC 60794-1
IEC 60794-2
	

	2.4
	Number of optical fibres
	
	1
	

	2.5
	Length
	m
	≥10
	

	2.6
	Operational wavelength
	nm
	1310 and 1550
	


	2.7
	Attenuation coefficient 

at 1310 nm

at 1550 nm
	dB/km
	≤ 0.35

≤ 0.22
	

	2.8
	Dispersion coefficient 

at 1310 nm

at 1288-1339 nm
	ps/

nm·km
	≤ 3.5

≤ 18
	

	2.9
	Cut off wavelength (at 1310 nm)
	nm
	1260
	

	2.10
	Tensible strength (without temporary or permanent optical degradation and mechanical cable damage)
	N
	100
	

	2.11
	Permissible bending radius
	mm
	
	

	2.12
	Mode field diameter and tolerance
	um
	8.6 - 9.5 
	

	2.13
	Mode field non-circularity
	%
	Max 6
	

	2.14
	Mode field concentricity error
	um
	Max 0.8
	

	2.15
	Cladding diameter and tolerance
	um
	125 ± 1
	

	2.16
	Cladding non-circularity
	%
	Max 2
	

	2.17
	Primary coating material
	
	
	

	2.18
	Diameter over primary coating and tolerance
	um
	250 ± 3
	

	2.19
	Type of secondary coating
	
	Tight-buffered
	

	2.20
	Secondary coating material
	
	
	

	2.21
	Strength element
	
	
	

	2.22
	Filler
	
	Non-hygroscopic
	

	2.23
	Binding type (wrapper)
	
	
	

	2.24
	Inner jacket

· material

· radial thickness
	mm
	PVC tapes


	

	2.25
	Outer jacket

· material

· radial thickness
	mm
	
	

	2.26
	Overall diameter of completed cable
	mm
	
	

	2.27
	Insertion loss
	dB
	≤ 0.3
	

	2.28
	Return Loss
	dB
	≥60
	

	2.29
	Operating temperature
	0C
	-20 ÷ 70
	

	2.30
	Manufacturer quality system in accordance with ISO 9000, 9001, 9004
	
	Yes
	

	2.31
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	3
	OPTICAL DISTRIBUTOR  (Fibre Optic Equipment and Cables and Multiplex Equipment)

	3.1
	Optical distributor with 48 connectors / Code number: 14310

	3.1.1
	Manufacturer
	
	
	

	3.1.2
	Type
	
	
	

	3.1.3
	Standards
	
	
	

	
	· for single mode fibres
	
	ITU-T G.652

IEC 793-1

IEC 793-2
	

	
	·  for fibre optic cables
	
	IEC 794-1

IEC 794-2
	

	3.1.4
	Fibre optical cable gland
	
	To accept metal-free optical cable
	

	3.1.5
	Patch-cord connection 
	
	To accept 48 metal-free optical patch-cords with 1 single mode fibre each.

Pigtails fitted with connectors
	

	3.1.6
	Maximum optical attenuation per splice
	dB
	0.1
	

	3.1.7
	Type of optical connectors
	
	E 2000/APC
	

	3.1.8
	Housing
	
	Tamper-proof sealed rugged construction
	

	3.1.9
	Installation
	
	Rack mounted
	

	3.1.10
	Dimensions
	mm
	
	

	3.1.11
	Mass
	kg
	
	

	3.1.12
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003, 9004
	
	Yes


	

	3.1.13
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	3.2
	Optical distributor with 24 connectors / Code number: 14311

	3.2.1
	Manufacturer
	
	
	

	3.2.2
	Type
	
	
	

	3.2.3
	Standards
	
	
	

	
	· for single mode fibres
	
	ITU-T G.652

IEC 793-1

IEC 793-2
	

	
	·  for fibre optic cables
	
	IEC 794-1

IEC 794-2
	

	3.2.4
	Fibre optical cable gland
	
	To accept metal-free optical cable
	

	3.2.5
	Patch-cord connection 
	
	To accept 24 metal-free optical patch-cords with 1 single mode fibre each.

Pigtails fitted with connectors
	

	3.2.6
	Maximum optical attenuation per splice
	dB
	0.1
	

	3.2.7
	Type of optical connectors
	
	E 2000/APC
	

	3.2.8
	Housing
	
	Tamper-proof sealed rugged construction
	

	3.2.9
	Installation
	
	Rack mounted
	

	3.2.10
	Dimensions
	mm
	
	

	3.2.11
	Mass
	kg
	
	

	3.2.12
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003, 9004
	
	Yes


	

	3.2.13
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	4
	SDH MULTIPLEX EQUIPMENT (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14320)

	4.1
	Manufacturer


	
	
	

	4.2
	Type
	
	
	

	4.3
	Standards
	
	ITU-T G.703, G.704, G.706 G.825, G.826, G.707, G.957, G.829, G.783, G.841, G.691
	

	4.4
	Can be configured to operate as:
	
	terminal multiplexer, add/drop multiplexer, cross-connect equipment
	

	4.5
	Low order cross-connect matrix

· Type

· Level

· Capacity - equivalent

· Protection
	VC-4
	fully nonblocking

VC-12, VC-3

≥ 256

1+1,  hot standby
	

	4.6
	High order cross-connect matrix

· Type

· Level

· Capacity 

· Protection
	VC-4
	fully nonblocking

VC-4, VC4-4c, VC4-16c
≥ 2176
1+1,  hot standby
	

	4.7
	Possibility to be equipped with:

· STM-16 interface

· STM-1 interface

· E1

· Optical amplifier 

· Ethernet
	
	≥ 104

≥ 304

≥ 504
≥ 7
≥ 24 GE

≥ 16 FE
	

	4.8
	Hot replaceable cards
	
	Yes
	

	4.9
	Traffic Protection

·  MSP 1+1

· SNCP

· MS-Spring

· ASON/GMPLS
	
	Yes

Yes

Yes

Yes
	

	4.10
	Synchronization 

· Any STM-1/16 interface with SSM byte

· External source T3, 2MHz or 2MB/s software selectable

· Internal source

· Synchronization output T4 

· Protection
	
	Yes
ITU-T G.703
ITU-T G.813

Yes

1+1 hot standby
	

	4.11
	Optical interface(s) STM-1 L-1.2

· Standard

· Bit rate

· Code binary

· Permissible attenuation at maximum dispersion

· Optical wavelength 

· Interface type

· Connector type
	kbps

dB

nm


	ITU-T G.707, G.957
155 520
NRZ
10-28

1550
SFP
    LC
	

	4.12
	Optical interface(s) STM-16 L-16.2

- Standard
- Bit rate

- Code binary

-Permissible attenuation at maximum dispersion (with booster)
-Maximum permissible dispersion
- Optical wavelength 

-Interface type

- Connector type
	kbps

dB

ps/nm

nm
	ITU-T G.707, G.957, G.691, G.959.1

2488320

NRZ

15-40

3200

1550
SFP
LC
	

	4.13
	10/100 Mbps Ethernet interface 

- Standards
- Bit rate

- Interface type

- Bit rate and interface type configuration 

- Connector type

-Configurable interface throughput 

- Configurable step throughput

- WAN port number

- Ethernet switch

- STP or RSTP protection

- VLAN tagging 

- Double tagging, Stacked VLAN, Provider Bridge, QinQ

- GFP encapsulation

- LCAS protection scheme

- Virtual concatenation

- MTU
	Mbps
VC-12
byte
	IEEE 802.3, 802.1Q, 802.1ad, I

TU-T G.7041, G.7042, G.7043, G.707 

10/100

Electrical, half/full duplex

TNMS, LCT or with auto sensing function

RJ-45

1 to ≥ 46

VC-12

≥ 24

layer 2

Yes

Yes

Yes

Yes

Yes

Yes

1500
	

	4.14
	1 Gbps Ethernet interface 
- Standards
- Bit rate

- Interface type

- Bit rate and interface type configuration

- Connector type

- Configurable interface throughput 

- Configurable step throughput

- WAN port number

- Ethernet switch

- STP and RSTP protection

- VLAN tagging 

- Double tagging, Stacked VLAN, Provider Bridge, QinQ

- GFP encapsulation

- LCAS protection scheme

- Virtual concatenation

- MTU
	Gbps

VC-4

byte
	IEEE 802.3, 802.3z, 802.1Q, 802.1ad, 

ITU-T G.7041, G.7042, G.7043, G.707, G.783
1
Optical SFP, 1000BASE-LX10

TNMS, LCT or with auto sensing function

LC

1 to ≥ 7

VC-4

≥ 12

layer 2

Yes

Yes

Yes

Yes

Yes

Yes

1800
	

	4.15
	Optical Amplifier

- Standards

- Amplifier type

- Optical wavelength 

- Operation modes:

    constant output power

    constant gain power

- Input power range, constant gain power mode

- Input power range, constant output power mode

- Optical output power, constant output power mode

- Connector type
	dBm
dBm
dBm


	ITU-T G.691
EDFA
C Band
-35 ≤ to ≥ -10
-6 ≤ to ≥ 3
≥ 13
LC
	

	4.16
	System Controller 1+1 protection
	
	Yes
	

	4.17
	Network management interface

- TNM interface 

- Supported protocol

- Routing protocol for TNM traffic

- Connector at sub-rack

- Channel used D4-D12
	
	Ethernet

IEEE 802.3, ITU-T G.773, G.784

SNMP/IP

OSPF

Yes

Yes
	

	4.18
	LCT interface

- Interface type

- Connector type at sub-rack
	
	RS 232 (V.24)

DB-9 or DB-25 or RJ45
	

	4.19
	Software (LCT and TNM)
	
	Yes
	

	4.20
	Rated power supply 

- Voltage

- Protection
	V, D.C.
	48, plus pole earthed

1+1, hot standby
	

	4.21
	FAN

- Replaceable unit

- Fan failure alarm in TNMS
	
	Yes

Yes
	

	4.22
	Dimensions
	mm
	
	

	4.23
	Mass
	kg
	
	

	4.24
	Mounting
	
	ETSI
	

	4.25
	Manufacturer quality system in accordance with ISO 9000, 9001, 9004
	
	Yes


	

	4.26
	Type Test Reports and Type Test Certificates
	
	To be included with bid

	

	5
	PDH MULTIPLEX EQUIPMENT (FLEXIBLE MULTIPLEXER)  (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14330)
	
	

	5.1
	Manufacturer
	
	
	

	5.2
	Type
	
	
	

	5.3
	Standards


	
	ITU-T G.703, G.704, G.706 G.711, G.732, G.823, V.24 V.28
	

	5.4
	Possibility to be equipped with interfaces: 
	
	
	

	
	- G.703 interface 2Mbps
	
	≥ 24
	

	
	- Analogue 2/4 wire + E&M signalization 
	
	≥ 72
	

	
	- 2 wire FXS 
	
	≥ 36
	

	
	- 2 wire FXO
	
	≥ 36
	

	
	- Data V.24/V.28 (EIA/TIA 232) 
	
	≥ 48
	

	5.5
	Hot replaceable cards
	
	Yes
	

	5.6
	Cross – connect matrix
	
	
	

	
	- Type
	
	fully nonblocking
	

	
	- Level
	
	nx64kb/s

(1 ≤ n ≥ 30)
	

	
	- Capacity
	2 Mbps
	≥ 26
	

	
	- Management
	
	TNM and LCT
	

	
	- Protection
	
	1+1, hot standby
	

	5.7
	Synchronization 
	
	
	

	
	- Any 2Mbps port
	
	Yes
	

	
	- External source
	
	ITU-T G.703
	

	
	- Internal oscillator 
	
	Yes
	

	5.8
	2Mbps interface
	
	
	

	
	- Standards
	
	ITU-T G.703, G.704
	

	
	- Aggregated signal bit rate 
	kbps
	2048±50х10-6
	

	
	- Channel capacity
	
	flexible
	

	
	- Nominal impedance
	Ohm
	120
	

	5.8
	- Code
	
	HDB3
	

	
	- Pulse shape
	
	ITU-T G.703
	

	
	- Jitter and vander tolerance
	
	ITU-T G.823
	

	
	- Loopbacks
	
	ITU-T X.150
	

	5.9
	Analogue 2/4 wire + E&M interface
	
	
	

	
	- Way of operation
	
	2 and 4 wire, selectable 
	

	
	- A/D conversion
	
	ITU-T G.711, PCM A-law
	

	
	- Nominal impedance
	Ohm
	600
	

	
	- AF bandwidth
	Hz
	300 – 3400
	

	
	- Adjustable Tx/Rx levels
	dBr
	Yes
	

	
	- Loopbacks
	
	ITU-T X.150
	

	5.10
	2 wire FXS interface
	
	
	

	
	- Encoding law
	
	ITU-T G.711, PCM A-law
	

	
	- Nominal impedance
	Ohm
	600
	

	
	- AF bandwidth
	Hz
	300 – 3400
	

	
	- Subscriber line feed
	
	Yes
	

	
	- Ringing detection
	
	Yes
	

	
	- Ringing frequency 
	Hz
	25 or 50
	

	5.11
	2 wire FXO interface
	
	
	

	
	- Encoding law
	
	ITU-T G.711, PCM A-law
	

	
	- Nominal impedance
	Ohm
	600
	

	
	- AF bandwidth
	Hz
	300 – 3400
	

	
	- Ringing frequency
	Hz
	25 or 50
	

	5.12
	Data interface (EIA 232)
	
	
	

	
	- Standard
	
	V.24/V.28
	

	
	- Operating mode
	
	asynchronous and synchronous
	

	
	- Bit rate asynchronous
	bps
	50 – 38400
	

	
	- Bit rate synchronous
	bps
	1200 – 64000
	

	
	- Parity
	
	none, even and odd
	

	5.12
	- Data bits
	
	7 and 8
	

	
	- Stop bits
	
	1 and 2
	

	
	- Configurable circuits
	
	105, 107, 108, 109, 140, 141
	

	
	- Loopbacks
	
	ITU-T X.150,
	

	5.13
	Ethernet interface
	
	
	

	
	- Standard
	
	IEEE 802.3
	

	
	- Bit rate
	Mbps
	10
	

	
	- Interface type
	
	Half/Full duplex
	

	
	- Connector type
	
	RJ-45
	

	
	- Configurable throughput 
	kbps
	64 – 1920
	

	
	- Configurable step throughput
	kbps
	64
	

	5.14
	LCT interface
	
	
	

	
	- Interface type
	
	RS 232 (V.24)
	

	
	- Connector type at sub-rack
	
	DB-9 or DB-25 or RJ45
	

	
	Network management interface
	
	
	

	5.15
	- Configurable thought TNMS
	
	Yes
	

	
	- Interface type
	
	Ethernet 10/100 BaseT
	

	
	- Connector type at sub-rack
	
	RJ45
	

	5.16
	Software
	
	Yes
	

	5.17
	Rated power supply 


	.
	
	

	
	- Voltage
	V, D.C.
	48, plus pole earthed
	

	
	- Protection
	
	1+1, hot standby
	

	5.18
	Fan
	
	
	

	
	- fan less cooling architecture, passive cooling solution  
	
	Yes
	

	5.19
	Dimensions
	mm
	
	

	5.20
	Mass
	kg
	
	

	5.21
	Mounting
	
	ETSI
	

	5.22
	Manufacturer quality system in accordance with ISO 9000, 9001,  9004
	
	Yes
	

	5.23
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	6
	TNMS EQUIPMENT (Fibre Optic Equipment and Cables and Multiplex Equipment / 

Code number: 14334)

	
	Software and hardware
	
	Yes
	

	7
	STADING ETSI RACK CABINET (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14335)

	7.1
	Standalone ETSI rack
	
	Yes
	

	7.2
	Dimension
	
	ETSI, 800x800 mm
	

	7.3
	Height
	
	42U
	

	7.4
	Possibility remove left and right sides of rack
	
	Yes
	

	7.5
	Set for ground rack
	
	Yes
	

	7.6
	Adjustable by depth front and back rail for mounting equipment in rack
	
	Yes
	

	7.7
	Fan panel with 2 fan and following thermostat
	
	Yes
	

	7.8
	Standard copper rail for ground
	
	Yes
	

	7.9
	Rails for cable arrangement
	
	Yes
	

	7.10
	Power sub distribution with fusers and connecting
	
	Yes
	

	7.11
	Two brush cable gland on the floor
	
	Yes
	

	7.12
	One brush top cable gland
	
	Yes
	

	8
	MATERIALS FOR OPERATION AND MAINTENANCE (Fibre Optic Equipment and Cables and Multiplex Equipment / Code number: 14336)

	
	For multiplex equipment
	
	Yes
	

	9
	MANDATORY SPECIAL EQUIPMENT AND TOOLS (Fibre Optic Equipment and Cables and Multiplex Equipment)

	
	For multipleks equipment
	
	
	

	9.1
	Notebook computer / Code number: 14340

	9.1.1
	Manufacturer
	
	3
	

	9.1.2
	Type
	
	Core i5
	

	9.1.3
	Standards
	
	
	

	9.1.4
	CPU clock
	GHz
	≥ 2.4
	

	9.1.5
	LCD
	
	14’’ TFT
	

	9.1.6
	RAM
	
	4 GB DDR3
	

	9.1.7
	HDD
	GB
	≥ 320
	

	9.1.8
	WLAN
	
	802.11a,g,n
	

	9.1.9
	DVD-RW/CD-RW
	
	
	

	9.1.10
	INTERFACE RS 232
	
	Yes
	

	9.1.11
	LAN
	
	10/100 BASE T
	

	9.2
	Optical loss test set / Code number: 14345

	9.2.1
	Manufacturer
	
	
	

	9.2.2
	Optical Power Meter
	
	
	

	
	- Type
	
	
	

	
	- Wavelength range 
	nm
	800÷1650
	

	
	-Power range
	dBm
	-55÷20
	

	
	-Power uncertainty
	
	±5%
	

	
	-Resolution 
	dB
	0.01
	

	
	-Display units
	
	dB, dBm, W
	

	
	-Tone detection
	
	270Hz, 1kHz, 2kHz
	

	
	-Automatic offset nulling
	
	Yes
	

	
	-Data storage
	
	≥ 500 results 
	

	
	-Connectors 
	
	FC
	

	
	-Rechargeable battery
	
	Yes
	

	
	-Typical battery life 
	hours
	≥70
	

	
	-AC/DC Charger for 220V
	
	Yes
	

	
	-User guide and reporting software
	
	Yes
	

	
	-Operating temperature
	0C
	-10÷50
	

	9.2.3
	Laser source
	
	
	

	
	- Type
	
	
	

	
	- Central wavelengths
	
	1310, 1550, 1625
	

	
	- Spectral width 
	nm
	≤5
	

	
	- Output power 
	dBm
	≥0
	

	
	- Power stability 
	dB
	15min, ±0.03, 8h, ±0.1
	

	
	- Tone generation
	
	270Hz, 1kHz, 2kHz
	

	
	- Automatic wavelength recognition
	
	Yes
	

	
	- Connectors
	
	FC
	

	
	- Rechargeable battery
	
	Yes
	

	
	- Typical battery life 
	hours
	≥50h
	

	
	- AC/DC Charger for 220V
	
	Yes
	

	
	- User guide and reporting software
	
	Yes
	

	
	- Operating temperature 
	0C
	-10÷50
	

	9.2.4
	Accessories
	
	
	

	
	- Bag for safe transportation
	
	Yes
	

	
	- USB cable
	
	Yes
	

	9.2.5
	Live Fiber Identifier
	
	
	

	
	- Manufacturer 
	
	
	

	
	- Type
	
	
	

	
	-Detected wavelengths
	nm
	850÷1650
	

	
	-Detection sensitivity at 1550nm
	dBm
	≥-30
	

	
	-Insertion loss (typical) 
	dB
	≤2
	

	
	-Detected tones
	
	270Hz, 1kHz, 2kHz
	

	
	-Cable diameter range
	
	900µm, 1.6mm, 3mm
	


	
	-Power supply
	
	AAA or AA batteries
	

	
	-Typical battery life 
	hours
	≥70
	

	9.3
	E1/Datacom and Ethernet data tester / Code number: 14346

	9.3.1
	Ethernet Module Interfaces


	
	
	

	
	- Electrical Ethernet/IP
	Mbps
	10/100/1000, half/full duplex
	

	
	- Electrical connector type
	
	RJ-45
	

	
	- Optical Ethernet/IP
	Mbps
	1000


	

	
	- Optical connector type
	
	SFP interface SX, LX, ZX, BX
	

	9.3.2
	Operation Mode
	
	terminate, monitor, pass-through, reflect
	

	9.3.3
	Dual port operation  for generates and measurements Ethernet/IP traffics
	
	Yes


	

	9.3.4
	Traffic Generation Ethernet- Configurable source and destination MAC address, frame format, frame length (including jumbo frames), VLAN ID, VLAN tag,  user priority, VLAN priority, and % bandwidth utilization
	
	constant, rump and bursty traffic


	

	9.3.5
	Traffic Generation IP - Configurable source and destination IP address, subnet mask, default gateway, TTL (Time To Live), packet length (including jumbo frames), packet payload, TOS bit, % utilization, MPLS labels, MPLS priority, MPLS ID, ping, trace route
	
	constant, rump and bursty traffic


	

	9.3.6
	Traffic Generation Ethernet and  IP Streams- Configurable Ethernet and IP streams traffics, 8 streams per one Ethernet port
	
	Yes
	

	9.3.7
	BER Testing Patterns- BER Testing at Layer 1, Layer 2, and Layer 3 (IP) for Ethernet and IP services
	
	Yes
	

	9.3.8
	Physical Testing - Link speed, link status, cable status, distance to fault, MDI/MDIX
	
	Yes
	

	9.3.9
	RFC2544 Ethernet testing- Full RFC2544 and Asymmetric RFC2544 (with different up and downstream data rates) testing, verification SLA (Service Level Agreement)
	
	Yes
	

	9.3.10
	Measurements Statistics
	
	
	

	
	- link statistics: bandwidth utilization, frame rate, round-trip delay, service disruption time, VLAN ID, VLAN priority, packet jitter (Avg and Max) 
	
	Yes
	

	
	- link counts: total received and transmitted frames, pause frames, VLAN frames, unicast, multicast, broadcast frames, frame length


	
	Yes
	

	
	- error counts: FCS errored frames, lost frames, IP checksum errors, IP packet length errors


	
	Yes
	

	
	- multiple stream results: total received and transmitted frames, pause frames, lost frames,  bandwidth utilization, delay, packet jitter
	
	Yes
	

	9.3.11
	Traffic Filtering- MAC and IP  source and destination address, VLAN ID, VLAN priority
	
	Yes
	

	9.3.12
	E1 module Interfaces G.703- 2xinterface 120Ω balanced and 75Ω unbalanced


	
	Yes
	

	9.3.13
	Bit Rate
	
	2048kbps +/- 3 ppm, HDB3
	

	9.3.14
	Clock Source- Internal, Recovered from RX1 or RX2, External E1 reference clocks
	
	Yes
	

	9.3.15
	Test Modes
	
	terminate, monitor, drop and insert, line loop back
	

	9.3.16
	E1 Testing


	
	
	

	
	- Framed and unframed test signal generation


	
	Yes
	

	
	- Unframed of framed nx64 kbps in contiguous or non- contiguous channel access


	
	Yes
	

	
	- Analysis

	
	G.821, G.826, M.2100
	

	
	- Round trip delay, Signal level and frequency, Error and alarm, generation and analysis
	
	Yes
	

	9.3.17
	E1 Test Patterns- PRBS 26-1 to 223-1, All 0s, All 1s, alternating (1:1), (1:3), (1:4), user bit patterns, live, delay, auto (via auto configure)
	
	Yes
	

	9.3.18
	E1 BERT Results- Bit Errors (TSE), bit error rate, errored seconds, error-free seconds, pattern slip, round trip delay, pattern loss seconds
	
	Yes
	

	9.3.19
	E1 Performance Measurement
	
	G.821, G.826, M2100
	

	9.3.20
	E1 Results Categories- Summary, LED, signal, frame data, timeslot, BERT, performance, time, event table, event log, event histogram  
	
	Yes
	

	9.3.21
	Datacom Interface- X.21, V.24 (RS232), V.35, V.36 (RS449)
	
	Yes
	

	9.3.22
	Data Rate
	
	
	

	
	- V.24 (RS-232)  asynchronous
	
	50 bps to 128 kbps
	

	
	- V.24 (RS-232)  synchronous
	
	50 bps to 128 kbps
	

	9.3.23
	Datacom Results Categories- Summary, LED, signal, data, BERT, data LED, time, event table, event histogram


	
	Yes
	

	9.3.24
	Pulse Shape Analysis Pulse Shape Graph


	
	G.703 mask for E1
	

	9.3.25
	Color Display (explicit and legible)
	
	Yes
	

	9.3.26
	Graphical Reporting
	
	Yes
	

	9.3.27
	Power supply
	
	batteries and AC
	

	
	- Battery operating time of typical usage
	
	5 hrs
	

	9.3.28
	Language support
	
	English
	

	9.4
	Optical inspection tool set / Code number: 14347

	9.4.1
	Magnification video probe with handheld display
	
	
	

	
	- Optical magnification for video probe
	
	200X/400X
	

	
	- Detection capability 
	µm
	≤1
	

	
	- Light source for video probe
	
	LED
	

	
	- Video probe light source life span 
	hours
	100
	

	
	- Video probe lightning technique
	
	Coaxial
	


	
	- Video probe focus control
	
	Yes
	

	
	- Inspection of SC, LC, FC, E2000 male connectors
	
	Yes
	

	
	- Inspection of SC, LC, FC, E2000 female connectors
	
	Yes
	

	
	- Compatible with 1.25mm and 2.5mm APC and UPC connectors 
	
	Yes
	

	
	- Capture button
	
	Yes
	

	
	- Handheld TFT LCD display with at least 3.5’’
	
	Yes
	

	
	- Typical battery life 
	hours
	≥3h
	

	
	- Power supply
	
	batteries and AC
	

	
	- User guide and reporting software
	
	Yes
	

	
	- Operating temperature 
	0C
	-10÷50
	

	
	- Bag for safe and hands free operation and transportation
	
	Yes
	

	9.4.2
	Visual Fault Locator (VFL)
	
	
	

	
	- Emitter type 
	
	Laser
	

	
	- Visible wavelength 
	nm
	630-640
	

	
	- Distance range 
	km
	≥5
	

	
	- Operation mode
	
	Continuous wave and Pulse 
	

	
	- 2.5 mm connector with 1.25mm adapter included
	
	Yes
	

	
	- Power supply
	
	AAA batteries
	

	
	- Typical battery life 
	hours
	≥30
	

	9.4.3
	Cleaning kit
	
	
	

	
	- Cleaner for 1.25mm connectors (semi-automated), one-click
	
	Yes
	

	
	- Cleaner for 2.5mm connectors (semi-automated), one-click
	
	Yes
	

	9.5
	Optical network test platform for dispersion measurement / Code number: 14348

	9.5.1
	Optical test platform
	
	
	

	
	- Display
	
	Touchscreen, colour, LCD
	

	
	- Display resolution
	
	≥800x600
	

	
	- Display size
	
	≥8’’
	

	
	- Ports
	
	2xUSB 2.0, RJ45
	

	
	- Rechargeable Li-ion battery
	
	Yes
	

	
	- Power supply 220V, 50Hz
	
	Yes
	

	
	- Internal memory
	GB
	≥1
	

	
	- Bag for safe and hands free operation and transportation
	
	Yes
	

	
	- Operating temperature
	0C
	0÷40
	

	
	- Storage temperature
	0C
	-20÷60
	

	
	- Humidity
	%
	95
	

	
	- Remote connection and setup
	
	Yes
	

	
	- Software for remote connection
	
	Yes
	

	9.5.2
	Chromatic Dispersion measurement
	
	
	

	
	- Wavelength range 
	nm
	1260-1625
	

	
	- Measurement points
	
	≥500
	

	
	- Dynamic range 
	dB
	42
	

	
	- Wavelength uncertainty (accuracy) 
	nm
	0.1
	

	
	- Dispersion repeatability 
	ps/nm
	0.2
	

	
	- Zero-dispersion wavelength repeatability 
	nm
	0.1
	

	
	- Dispersion slope repeatability 
	%
	0.5
	

	
	- Minimum fiber length 
	km
	1
	

	
	- Test method
	
	phase-shift
	

	9.5.3
	Polarization Mode Dispersion measurement
	
	
	

	
	- Measurement range
	ps
	1÷110
	

	
	- Sensitivity
	dB
	≤-45
	

	
	- Measurement time
	s
	≤20
	

	
	- Absolute uncertainty
	ps
	±0.02±2%
	

	
	- Allows measurement through EDFA
	
	Yes
	

	10
	TRAINING

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

The training must be on sufficient level to enable Purchaser's personnel to install, commission, operation and administration use and maintain the telecommunication system on their own and the Supplier will issue an appropriate certificate for all the attendants.

Training must include following subjects:

· installation, commissioning, opera-tional use, administration and maintaining of dedicated software tools for local and remote multiplex equipment configuration and management 

· multiplex equipment installation, commissioning, operation, admini-stration and maintaining

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

Separate Training courses should be held for the following telecommunication equipment:
	
	
	

	10.1
	Telecommunication network management system (man/days)

· Installation and commissioning, synchronisation management 

· Operation and administration
	Man ​days
	2/5
2/5
	

	10.2
	SDH multiplex equipment (man/days)

· Installation, commissioning, operation and administration

· ASON/GMPLS
	Man ​days
	3/5
3/5
	

	10.3
	PDH multiplex equipment (man/days)

· Installation, commissioning, operation and administration
	Man ​days
	2/5
	

	11
	DOCUMENTATION

 The documentation shall be sufficient to install, commission, operate, administrate and maintain all parts of the system (hardware and software including application software).

Documentation shall consist at least of:

	
	Yes 
	

	
	· Installation manual
	
	Yes
	

	
	· User manual (operation and administration)
	
	Yes
	

	
	· Maintenance and service manual
	
	Yes
	

	
	· Certification that delivered equipment shall be compatible, in terms of services, with existing telecommunication system in which will operate.
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	Teleprotection Terminal (Teleprotection Equipment / Code number: 14360)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Number of command channels
	
	8
	

	1.5
	Electrical interfaces
	
	
	

	
	-      Command inputs
· nominal operating voltage
	V
	220
	

	
	-      Command outputs
· nominal contact voltage

· maximum switching power

· maximum switching current
	V

VA

A
	220

20

2
	

	
	· E12 interface

· Optical interface
	
	1310/1550nm
	

	1.6
	Teleprotection signal state front panel indication per channel
	
	Yes
	

	1.7
	Voltage withstand


	KV


	Acc. to IEC 834 –1 and IEC 225
	

	1.8
	Operating time incl. propagation (max)
	ms
	10
	

	1.9
	Rated power supply voltage
	V,d.c.
	48 or 220, plus pole earthed
	

	1.10
	Mounting


	
	Free standing cubicles
	

	1.11
	Dimensions
	mm
	
	

	1.12
	Mass
	kg
	
	

	1.13
	Manufacturer quality system in accordance with ISO 9001
	
	Yes
	

	1.14
	Type Test Reports and Type Test Certificates
	
	To be included with bid
	

	2
	Training
	Man days
	10
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	MATERIALS FOR OPERATION AND MAINTENANCE (Teleprotection Equipment , Materials for operation and maintenance, Special equipment and tools / Code number: 14362)

	
	MATERIALS FOR OPERATION AND MAINTENANCE
FOR TELEPROTECTION TERMINAL
	set
	1
	

	
	Maintenance Units:

- 1 set of all printed circuit boards or replaceable units of each type for Teleprotection terminal unit and each central SS

Consumable spares:

- 200 % of fuses of each type;

- 200 % of lamps of each type;


	
	
	

	2
	SPECIAL EQUIPMENT AND TOOLS (Teleprotection Equipment , Mandatory Materials for operation and maintenance, Special equipment and tools / Code number: 14363)

	
	SPECIAL EQUIPMENT AND TOOLS
	
	No
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	PAX (Telephone Equipment – PAX / Code number: 14400)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Type of switch
	
	Digital
	

	1.5
	Stored program control (SPC)
	
	Yes
	

	1.6
	Duplicated central processor unit (CPU)
	
	Yes
	

	1.7
	On line software
	
	Yes
	

	1.8
	Off line software
	
	Yes
	

	1.9
	Programming service terminal
	
	Yes
	

	1.10
	Network facilities:
	
	
	

	
	· 2 or levels of priority
	
	Yes
	

	
	· Automatic routing
	
	Yes
	

	
	· Alternative routing
	
	Yes
	

	
	· Rerouting
	
	Yes
	

	
	· Report attempts
	
	Yes
	

	
	· Route barring
	
	Yes
	

	
	· Direct access
	
	Yes
	

	
	· Indirect access
	
	Yes
	

	
	· Identification of originator
	
	Yes
	

	
	· Conference
	
	Yes
	

	
	· Enquiry
	
	Yes
	

	
	· Transfer
	
	Yes
	

	
	· Emergency
	
	Yes
	

	
	· Compandor control
	
	Yes
	

	
	·  Communication
	
	Yes
	

	1.11
	Extension facilities:
	
	
	

	
	· PABX facilities
	
	Yes
	

	1.11
	· Network facilities
	
	Yes
	

	1.12
	Operator telephone main facilities:
	
	
	

	
	· Direct access with all facilities needed in a control room
	
	Yes
	

	
	· Dialled access with most of PABX facilities
	
	Yes
	

	1.13
	Signalling: analogue or digital schemes
	
	Yes
	

	1.14
	Interfaces (possibilities):
	
	Yes
	

	
	· Extension:
	
	
	

	
	· Analogue telephone interface
	
	Yes
	

	
	· Operator telephone
	
	Yes
	

	
	· Remote telephone extension interface
	
	Yes
	

	
	· Two party subscriber interface
	
	Yes
	

	
	· SIP IP ethernet interfaces
	
	Yes
	

	
	· Network tie-line:
	
	
	

	
	· 2 or 4 wire analogue interface with E&M. Register signalling decadic, DTMF or MFC
	
	Yes
	

	
	· Digital interface
	
	
	

	
	2 Mbit/s  (ITU-G.703 T.9)
	
	Yes
	

	
	B+D (Qsig)
	
	Yes
	

	
	 Ethernet interface 2 at least
	
	Yes
	

	
	· PSTN-Trunk:
	
	
	

	
	· 2 wire loop/disconnect
	
	Yes
	

	1.15
	Rated power supply voltage
	V, d.c.
	48, plus pole earthed
	

	1.16
	Mounting
	
	Free standing cubicle(s) (common for all telecommunication equipment)
	

	1.17
	Dimensions
	mm
	
	

	1.18
	Mass
	kg
	
	

	1.19
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	1.20
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser and TELECOM-Serbia
	
	Yes
	

	1.21
	Training for PAX – medium level
	Man/days
	10
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	OPERATOR CONSOLE / SIP IP TELEPHONE SET WITH AT LEAST TWO ETHERNET INTERFACES (Telephone Equipment - Operator Console / SIP IP telephone set with at least two Ethernet interfaces / Code number: 14405)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Connection and operation with PAX
	
	Yes
	

	1.5
	Facilities:
	
	
	

	
	· Direct access with all facilities needed in a control room, as well as to all power station control rooms
	
	
	

	
	· Dialled access with most of PABX facilities
	
	Yes
	

	1.6
	Mounting
	
	Table mounted
	

	1.7
	Dimensions
	mm
	
	

	1.8
	Mass
	kg
	
	

	1.9
	Colour
	
	
	

	1.10
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	1.11
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser and TELECOM-Serbia
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	SIP IP TELEPHONE SET (Telephone Equipment – SIP IP telephone set)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Connection and operation with PAX
	
	Yes
	

	1.5
	at least two Ethernet interfaces
	
	Yes
	

	1.6
	Mounting
	
	Table mounted
	

	1.7
	Dimensions
	mm
	
	

	1.8
	Mass
	kg
	
	

	1.9
	Colour
	
	
	

	1.10
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	1.11
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser and TELECOM-Serbia 
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	TELEPHONE DISTRIBUTION BOARD (Telephone Equipment – Telephone Distribution Board  / Code number: 14430)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Capacity
	
	
	

	1.5
	Basic parts of the board
	
	
	

	
	· box
	
	
	

	
	· fixing plate
	
	
	

	
	· cable glands
	
	
	

	
	· strip terminals
	
	
	

	
	· strip terminals with protection components
	
	
	

	1.6
	Insulation resistance
	Mohm
	>30.000
	

	1.7
	Dielectric strength 
	kV
	6
	

	1.8
	Mounting
	
	
	

	1.9
	Dimensions
	
	
	

	
	· width
	mm
	
	

	
	· length 
	mm
	
	

	
	· height
	mm
	
	

	1.10
	Total mass
	kg
	
	

	1.11
	Manufacturer’s quality system in accordance with ISO 9000 and 9001
	
	Yes
	

	1.12
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	2
	Training for Telephone Equipment
	Man days
	10
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	TELEPHONE DISTRIBUTION BOARD (Telephone Equipment – Telephone Distribution Board  /  Code number: 14435)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Capacity
	
	20 x 4
	

	1.5
	Basic parts of the board
	
	
	

	
	· box
	
	
	

	
	· fixing plate
	
	
	

	
	· cable glands
	
	
	

	
	· strip terminals
	
	
	

	
	· strip terminals with protection components
	
	
	

	1.6
	Insulation resistance
	Mohm
	>30.000
	

	1.7
	Dielectric strength
	kV
	10
	

	1.8
	Mounting
	
	
	

	1.9
	Dimensions
	
	
	

	
	· width
	mm
	
	

	
	· length 
	mm
	
	

	
	· height
	mm
	
	

	1.10
	Total mass
	kg
	
	

	1.11
	Manufacturer’s quality system in accordance with ISO 9000 and 9001
	
	Yes
	

	1.12
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Employer
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	ETHERNET SWITCH (Ethernet switch)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Capacity
	
	
	

	1.5
	Main features
	
	
	

	
	· PoE
	
	Yes
	

	
	· Qos
	
	Yes
	

	
	· SNMP possibility of management
	
	Yes
	

	
	· possibility for -48 V DC power supply
	
	Yes
	

	
	· long distance management throught the WAN
	
	Yes
	

	1.6
	Redundant power supply
	
	-48 V DC
	

	1.7
	Dimensions
	
	
	

	1.8
	Total mass
	kg
	
	

	1.9
	Manufacturer’s quality system in accordance with ISO 9000 and 9001
	
	Yes
	

	1.10
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Employer
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	ACCESS ROUTER (Access router)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Capacity
	
	
	

	
	1000 BaseT interface
	
	2
	

	
	  100 BaseT interface
	
	4
	

	1.5
	Dynamic routing OSPF and BGP
	
	Yes
	

	1.6
	MPLS functionallity
	
	Yes
	

	1.7
	Redundant power supply 
	
	-48 V DC
	

	1.8
	Dimensions
	
	
	

	1.9
	Total mass
	kg
	
	

	1.10
	Manufacturer’s quality system in accordance with ISO 9000 and 9001
	
	Yes
	

	1.11
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Employer
	
	Yes
	


	Item
	Description
	Unit
	Required
	Guaranteed

	1
	BATTERY (Telecommunication Power Supply /  Code number: 14440)

	1.1
	Manufacturer
	
	
	

	1.2
	Type
	
	
	

	1.3
	Standards
	
	
	

	1.4
	Battery type
	
	VRLA
	

	1.5
	Number of batteries in substations
	Pcs
	1
	

	1.6
	Nominal voltage of battery
	V
	48
	

	1.7
	Number of cells (for nominal consumer’s voltage 48V, -15%, +10%
	Pcs
	
	

	1.8
	Autonomy time
	
	
	

	
	· Substations
	h
	10
	

	1.9
	Required capacity at 10h discharge at 20(C
	Ah
	200 Ah
	

	1.10
	Rated capacities (end voltage 1.8V/Cell):
	
	
	

	
	· At 1h discharge rate
	Ah
	
	

	
	· At 3h discharge rate
	Ah
	
	

	
	· At 5h discharge rate at 20(C
	Ah
	
	

	
	· At 10h discharge rate
	Ah
	
	

	1.11
	Maximum permissible currents
	
	
	

	
	· Charging (10h)
	A
	
	

	
	· Discharging (1h)
	A
	
	

	1.12
	Nominal voltage of fully charged cell
	V
	
	

	1.13
	Nominal discharge voltage per cell
	V
	
	

	1.14
	Floating voltage per cell
	V
	
	

	1.15
	End-discharge voltage per cell (after 10h with nominal maximum discharge current)
	V
	
	

	1.16
	Type of electrolyte
	
	
	

	1.17
	Supporting structure material
	
	
	

	1.18
	Mounting in substation
	
	No separate room is required
	

	1.19
	Structural features of cells
	
	
	

	
	· Length
	mm
	
	

	
	· Width
	mm
	
	

	
	· Amount of electrolyte
	kg
	
	

	
	· Material of container
	
	
	

	
	· Mass of cell
	kg
	
	

	1.20
	Total mass of battery complete with electrolyte
	kg
	
	

	1.21
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	1.22
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	2
	CHARGING RECTIFIER (Telecommunication Power Supply / Code number: 14450)

	2.1
	Manufacturer
	
	
	

	2.2
	Type
	
	
	

	2.3
	Standards
	
	
	

	2.4
	Parallel operation (loads sharing facility)
	
	Yes
	

	2.5
	Input ratings
	
	
	

	
	· Voltage
	V
	230 or 3x400
	

	
	· Frequency
	Hz
	50
	

	
	· Admissible voltage variations
	%
	+10/-15 %
	

	2.6
	Output ratings
	
	
	

	
	· Rated voltage
	V, d.c.
	48
	

	
	· Setting range of output voltage
	V
	
	

	
	· Output voltage variation (for output current 0-100% and input voltage variation +10% / -3%)
	
	
	

	
	· Rated current at 45C ambient temperature (acc. to consumer load and battery changing current)
	A
	
	

	2.6
	· Maximum charging current at 45C ambient temperature (continuous)
	A
	
	

	
	· Automatic current limitation
	A
	
	

	
	· Admissible duration of limiting current
	min
	
	

	
	· Ripple
	%
	
	

	
	· Automatic regulation accuracy
	%
	
	

	2.7
	Efficiency at:
	
	
	

	
	· 20% of rated output
	
	
	

	
	· 50% of rated output
	
	
	

	
	· 100% of rated output
	
	
	

	2.8
	Psophometric interference voltage, acc. to IEC rec. 119
	mV
	(2
	

	2.9
	Mounting
	
	Free standing cubicle(s)
	

	2.10
	Dimensions (Rectifiers + Switchgear d.c. + Distribution)
	
	
	

	
	· Width
	mm
	
	

	
	· Depth
	mm
	
	

	
	· Height
	mm
	
	

	2.11
	Total mass
	kg
	
	

	2.12
	First commercial operation of the offered type
	
	
	

	2.13
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	2.14
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	3
	MAIN SWITCHGEAR 48V D.C.  (Telecommunication Power Supply / Code number: 14460)

	3.1
	Manufacturer
	
	
	

	3.2
	Type
	
	
	

	3.3
	Standards
	
	
	

	3.4
	Rated voltage
	V, d.c.
	48
	

	3.5
	Highest system voltage
	kV
	
	

	3.6
	Busbar rated current
	A
	
	

	3.7
	Rated short time withstand current
	kA
	
	

	3.8
	Power frequency withstand voltage (1 min.)
	V
	
	

	3.9
	Battery and coupling circuit breakers:
	
	
	

	
	· Type
	
	
	

	
	· Number of poles
	
	
	

	
	· Rated current
	A
	
	

	
	· Breaking capacity at 220V, d.c.
	kA
	
	

	
	· Operating mechanism
	
	
	

	
	· Remote signalling
	
	
	

	
	· Mass
	kg
	
	

	3.10
	Circuit breakers for outgoing feeders:
	
	
	

	
	· Type
	
	
	

	
	· Number of poles
	
	
	

	
	· Rated current
	A
	
	

	
	· Breaking capacity at 220V d.c.
	kA
	
	

	
	· Operating mechanism
	
	
	

	
	· Remote signalling
	
	
	

	
	· Mass
	kg
	
	

	3.11
	Busbar:
	
	
	

	
	· Material
	
	
	

	
	· Cross section area
	mm2
	Copper
	

	3.12
	Instruments
	
	
	

	
	· Type
	
	
	

	
	· Accuracy
	%
	
	

	3.13
	Mounting
	
	Incorporated in charging rectifiers cubicle(s)
	

	3.14
	Dimensions
	mm
	
	

	3.15
	Mass
	kg
	
	

	3.16
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	3.17
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	4
	DISTRIBUTION BOARD 48V D.C. (Telecommunication Power Supply / 

Code number: 14470)

	4.1
	Manufacturer
	
	
	

	4.2
	Type
	
	
	

	4.3
	Standards
	
	
	

	4.4
	Rated voltage
	V, d.c.
	48
	

	4.5
	Highest system voltage
	kV
	
	

	4.6
	Busbar rated current
	A
	
	

	4.7
	Rated short time withstand current
	kA
	
	

	4.8
	Power frequency voltage (1 min.)
	V
	
	

	4.9
	Coupling circuit breakers:
	
	
	

	
	· Type
	
	
	

	
	· Number of poles
	
	
	

	
	· Rated current
	A
	
	

	
	· Breaking capacity at 220V, d.c.
	kA
	
	

	
	· Operating mechanism
	
	
	

	
	· Remote signalling
	
	
	

	
	· Mass
	kg
	
	

	4.10
	Circuit breakers for outgoing feeders:
	
	
	

	
	· Type
	
	
	

	
	· Number of poles
	
	
	

	
	· Rated current
	A
	
	

	
	· Breaking capacity at 220V d.c.
	kA
	
	

	4.10
	· Operating mechanism
	
	
	

	
	· Remote signalling
	
	
	

	
	· Mass
	kg
	
	

	4.11
	Busbar:
	
	
	

	
	· Material
	
	
	

	
	· Cross section area
	mm2
	Copper
	

	4.12
	Instruments
	
	
	

	
	· Type
	
	
	

	
	· Accuracy
	%
	
	

	4.13
	Mounting
	
	
	

	
	· Substations
	
	Free standing cubicles (in telecommunication equipment room)
	

	4.14
	Dimensions
	mm
	
	

	4.15
	Mass
	kg
	
	

	4.16
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	4.17
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	5
	UPS (Telecommunication Power Supply / Code number: 14480)

	5.1
	Type
	
	
	

	5.2
	Manufacturer
	
	
	

	5.3
	Capacity
	VA
	2500
	

	5.4
	Efficiency
	%
	>90%
	

	5.5
	Runtime (full load)
	min
	>10
	

	5.6
	Output ratings
	
	
	

	
	- Output voltage (nominal)
	VAC
	230
	

	
	- Output voltage regulation
	%
	1% static
	

	
	- Output frequency (±0.1Hz)
	Hz
	50
	

	5.7
	Input ratings
	
	
	

	5.7
	- Voltage
	V
	230 (nominal)
	

	
	- Frequency
	Hz
	50
	

	
	- Admissible voltage variations
	
	+10%-20%
	

	5.8
	Batteries
	
	
	

	
	- Type
	
	Maintenance free, Lead-Acid battery with suspended electrolyte, leak-proof
	

	
	- Rated max. recharging time
	
	<4 h
	

	5.9
	Dimension (HxWxD)
	Mm
	
	

	5.10
	Mass
	Kg
	
	

	5.11
	Manufacturer quality system in accordance with ISO 9000, 9001, 9002, 9003 and 9004
	
	Yes
	

	5.12
	Type test certificate to be issued by independent laboratory or independently witnessed type test shall be acceptable to Purchaser
	
	Yes
	

	6
	MATERIALS FOR OPERATION AND MAINTENANCE  (Telecommunication Power Supply / Code number: 14491)

	6.1
	Materials for operation and maintenance for power supply equipment 
	set
	1
	

	
	The supply shall include the following set of equipment and tools for each substation:

· 200 % of fuses of each type

· One rectifier modul (module should be the same type as used in power supply system)

Tthe following Materials for operation and maintenance for central store shold be supplied:

·  2 (two) outgoing feeder circuit breakers

·  1 (one) control unit module 

 1 (one) indicating instrument of each type
	
	
	

	7
	SPECIAL EQUIPMENT AND TOOLS (Telecommunication Power Supply / 

Code number: 14492)

	
	Special equipment and tool for power supply equipment for each site
	set
	1
	

	8
	Training
	Man/days
	6
	

	OVERALL COMPLIANCE WITH THE REQUIREMENTS (YES/NO)
	


	Supply of equipment and materials for construction

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

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



