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CC1-i
[bookmark: _Toc208935473][bookmark: _Toc449367403]11 kV XLPE Power Cable, 3 Core, 400 sq. mm Al. Conductor, XLPE & accessories
	No.
	DESCRIPTION
	UNIT
	NEA REQ.
	DATA to be Filled

	
	
	
	11 kV
	11 kV

	1
	Manufacturer and Country of Origin
	
	
	

	2
	Year of manufacturing experience
	Years
	10
	

	3
	Catalogue/drawing submitted
	
	Yes
	

	4
	Applicable standard
	
	IEC
	

	5
	Type
	
	
	

	7
	Number of Cores
	No.
	3
	

	8
	Rated Voltage
	kV
	6/10
	

	9
	Maximum System voltage
	kV
	12
	

	10
	Max. Rated Voltage between conductor and screen
	kV
	6.9
	

	11
	Rated Voltage between two conductors
	kV
	11
	

	12
	Conductor Material
	
	Aluminum
	

	13
	Cross section of the Conductor
	mm2
	400
	

	14
	Cross section of each wire
	mm2
	
	

	15
	No.& diameter of wire in each conductor
	No./mm
	
	

	16
	Class of Stranding
	
	Class 2
	

	17
	Operating Capacitance
	µF/km
	
	

	18
	Maximum Conductor Temperature
	°C
	90
	

	19
	Conductor screen material
	
	
	

	20
	Thickness of Conductor Screen
	mm
	0.6
	

	21
	Thickness of XLPE insulation
	mm
	3.4
	

	22
	Insulation screen material
	
	
	

	23
	Thickness of Insulation Screen
	mm
	0.7
	

	24
	Water Swelleable tape
	Yes/No
	Yes
	

	25
	Copper tape along with copper wire
	Yes/No
	Yes
	

	26
	Thickness of Copper Screen
	mm
	0.1
	

	27
	Nominal Thickness of PVC Inner sheath
	mm
	
	

	28
	Copper Screen with water tight design
	Yes/No
	Yes
	

	29
	Armour Material and thickness
	
	
	

	30
	Nominal Thickness of HDPE Outer Sheath
	mm
	
	

	31
	Overall Diameter of the Cable
	mm
	
	

	32
	Continuous current rating at 45 deg. C. ambient
	
	
	

	
	- in ground
	A
	
	

	
	- in duct
	A
	
	

	33
	Short circuit current
	
	
	

	
	- 0.1 sec
	kA
	
	

	
	- 1.0 sec (minimum kA)
	kA
	
	

	34
	Electrical parameter
	
	
	

	
	- Resistance/km
	
	
	

	
	- Reactance/km
	
	
	

	
	- Capacitance/km
	
	
	

	35
	Max. Partial Discharge
	
	
	

	36
	AC Test Voltage for 5 min.
	kV
	
	

	37
	Insulation Level:
	
	
	

	
	-Power frequency Withstand Voltage
	kV
	
	

	
	-Impulse Withstand, Crest
	kV
	
	

	38
	Min. Insulation Resistance
	ohms
	
	

	39
	Max. Conductor DC Resistance at 20 Deg. C
	Ohm/km
	
	

	40
	Geometric Mean Radius (GMR) of the Cable/Conductor
	mm
	
	

	41
	Fire resistance treated
	Yes/No
	
	

	42
	Is manufacturer an ISO 9001 holder?
	Yes/No
	Yes
	

	43
	ISO 9001 (with design) certificate submitted?
	Yes/No
	Yes
	

	44
	Type test certificate submitted?
	Yes/No
	Yes
	

	45
	User's certificate submitted?
	Yes/No
	Yes
	

	46
	Standard drum length
	Meter
	
	

	47
	Approx. Net Weight per Meter of cable
	Kg
	
	

	48
	Net weight of cable in drum
	Kg
	
	

	
	Straight Through Joint
	
	
	

	49
	Manufacturer and Country of Origin
	
	
	

	50
	Year of manufacturing experience
	Years
	10
	

	51
	Catalogue Number
	
	
	

	52
	Copies of Governing Standards Attached
	
	Yes
	

	53
	Applicable standard
	
	IEC
	

	54
	Copies of type test attached
	Yes/No
	Yes
	

	55
	Type
	
	
	

	56
	Is Splice Kit Performed or Tape
	
	
	

	57
	Splicing voltage level
	kV
	12
	

	58
	Power frequency withstand voltage
	kV
	21
	

	59
	Impulse withstand voltage (BIL)
	KV
	75
	

	60
	Is ISO 9001 certificate submitted?
	Yes/No
	Yes
	

	61
	Technical literature/drawings submitted?
	Yes/No
	Yes
	

	62
	Embossing
	
	
	


[bookmark: _Toc208935474]11 kV XLPE Power Cable, 3 Core, 300 sq. mm Al. Conductor, XLPE & accessories
	
	DESCRIPTION
	UNIT
	NEA REQ.
	DATA to be Filled

	1
	Manufacturer and Country of Origin
	
	
	

	2
	Year of manufacturing experience
	Years
	10
	

	3
	Catalogue/drawing submitted
	
	Yes
	

	4
	Applicable standard
	
	IEC
	

	6
	Type
	
	
	

	7
	Number of Cores
	No.
	3
	

	8
	Rated Voltage
	kV
	6/10
	

	9
	Maximum System voltage
	kV
	12
	

	10
	Max. Rated Voltage between conductor and screen
	kV
	6.9
	

	11
	Rated Voltage between two conductors
	kV
	11
	

	12
	Conductor Material
	
	Aluminum
	

	13
	Cross section of the Conductor
	mm2
	300
	

	14
	Cross section of each wire
	mm2
	
	

	15
	No.& diameter of wire in each conductor
	No./mm
	
	

	16
	Class of Stranding
	
	Class 2
	

	17
	Operating Capacitance
	µF/km
	
	

	18
	Maximum Conductor Temperature
	°C
	90
	

	19
	Conductor screen material
	
	
	

	20
	Thickness of Conductor Screen
	mm
	0.6
	

	21
	Thickness of XLPE insulation
	mm
	3.4
	

	22
	Insulation screen material
	
	
	

	23
	Thickness of Insulation Screen
	mm
	0.7
	

	24
	Water Swellable tape
	Yes/No
	Yes
	

	25
	Copper tape along with copper wire
	Yes/No
	Yes
	

	26
	Thickness of Copper Screen
	mm
	0.1
	

	27
	Nominal Thickness of PVC Inner sheath
	mm
	
	

	28
	Copper Screen with water tight design
	Yes/No
	Yes
	

	29
	Armour Material and thickness
	
	
	

	30
	Nominal Thickness of HDPE Outer Sheath
	mm
	
	

	31
	Overall Diameter of the Cable
	mm
	
	

	32
	Continuous current rating at 45 deg. C. ambient
	
	
	

	
	- in ground
	A
	
	

	
	- in duct
	A
	
	

	33
	Short circuit current
	
	
	

	
	- 0.1 sec
	kA
	
	

	
	- 1.0 sec (minimum kA)
	kA
	
	

	34
	Electrical parameter
	
	
	

	
	- Resistance/km
	
	
	

	
	- Reactance/km
	
	
	

	
	- Capacitance/km
	
	
	

	35
	Max. Partial Discharge
	
	
	

	36
	AC Test Voltage for 5 min.
	kV
	
	

	37
	Insulation Level:
	
	
	

	
	-Power frequency Withstand Voltage
	kV
	
	

	
	-Impulse Withstand, Crest
	kV
	
	

	38
	Min. Insulation Resistance
	ohms
	
	

	39
	Max. Conductor DC Resistance at 20 Deg. C
	Ohm/km
	
	

	40
	Geometric Mean Radius (GMR) of the Cable/Conductor
	mm
	
	

	41
	Fire resistance treated
	Yes/No
	
	

	42
	Is manufacturer an ISO 9001 holder?
	Yes/No
	Yes
	

	43
	ISO 9001 (with design) certificate submitted?
	Yes/No
	Yes
	

	44
	Type test certificate submitted?
	Yes/No
	Yes
	

	45
	User's certificate submitted?
	Yes/No
	Yes
	

	46
	Standard drum length
	Meter
	
	

	47
	Approx. Net Weight per Meter of cable
	Kg
	
	

	48
	Net weight of cable in drum
	Kg
	
	

	
	Straight Through Joint
	
	
	

	49
	Manufacturer and Country of Origin
	
	
	

	50
	Year of manufacturing experience
	Years
	10
	

	51
	Catalogue Number
	
	
	

	52
	Copies of Governing Standards Attached
	
	Yes
	

	53
	Applicable standard
	
	IEC
	

	54
	Copies of type test attached
	Yes/No
	Yes
	

	55
	Type
	
	
	

	56
	Is Splice Kit Performed or Tape
	
	
	

	57
	Splicing voltage level
	kV
	12
	

	58
	Power frequency withstand voltage
	kV
	21
	

	59
	Impulse withstand voltage (BIL)
	KV
	75
	

	60
	Is ISO 9001 certificate submitted?
	Yes/No
	Yes
	

	61
	Technical literature/drawings submitted?
	Yes/No
	Yes
	

	62
	Embossing
	
	
	



[bookmark: _Toc208935475]11 kV XLPE Power Cable, 3 Core, 150 sq. mm Al. Conductor, XLPE & accessories
	No.
	DESCRIPTION
	UNIT
	NEA REQ.
	DATA to be Filled

	1
	Manufacturer and Country of Origin
	
	
	

	2
	Year of manufacturing experience
	Years
	10
	

	3
	Catalogue/drawing submitted
	
	Yes
	

	4
	Applicable standard
	
	IEC
	

	6
	Type
	
	
	

	7
	Number of Cores
	No.
	3
	

	8
	Rated Voltage
	kV
	6/10
	

	9
	Maximum System voltage
	kV
	12
	

	10
	Max. Rated Voltage between conductor and screen
	kV
	6.9
	

	11
	Rated Voltage between two conductors
	kV
	11
	

	12
	Conductor Material
	
	Aluminum
	

	13
	Cross section of the Conductor
	mm2
	150
	

	14
	Cross section of each wire
	mm2
	
	

	15
	No.& diameter of wire in each conductor
	No./mm
	
	

	16
	Class of Stranding
	
	Class 2
	

	17
	Operating Capacitance
	µF/km
	
	

	18
	Maximum Conductor Temperature
	°C
	90
	

	19
	Conductor screen material
	
	
	

	20
	Thickness of Conductor Screen
	mm
	0.6
	

	21
	Thickness of XLPE insulation
	mm
	3.4
	

	22
	Insulation screen material
	
	
	

	23
	Thickness of Insulation Screen
	mm
	0.7
	

	24
	Water Swellable tape
	Yes/No
	Yes
	

	25
	Copper tape along with copper wire
	Yes/No
	Yes
	

	26
	Thickness of Copper Screen
	mm
	0.1
	

	27
	Nominal Thickness of PVC Inner sheath
	mm
	
	

	28
	Copper Screen with water tight design
	Yes/No
	Yes
	

	29
	Armour Material and thickness
	
	
	

	30
	Nominal Thickness of HDPE Outer Sheath
	Mm
	
	

	31
	Overall Diameter of the Cable
	Mm
	
	

	32
	Continuous current rating at 45 deg. C. ambient
	
	
	

	
	- in ground
	A
	
	

	
	- in duct
	A
	
	

	33
	Short circuit current
	
	
	

	
	- 0.1 sec
	kA
	
	

	
	- 1.0 sec (minimum kA)
	kA
	
	

	34
	Electrical parameter
	
	
	

	
	- Resistance/km
	
	
	

	
	- Reactance/km
	
	
	

	
	- Capacitance/km
	
	
	

	35
	Max. Partial Discharge
	
	
	

	36
	AC Test Voltage for 5 min.
	kV
	
	

	37
	Insulation Level:
	
	
	

	
	-Power frequency Withstand Voltage
	kV
	
	

	
	-Impulse Withstand, Crest
	kV
	
	

	38
	Min. Insulation Resistance
	Ohms
	
	

	39
	Max. Conductor DC Resistance at 20 Deg. C
	Ohm/km
	
	

	40
	Geometric Mean Radius (GMR) of the Cable/Conductor
	Mm
	
	

	41
	Fire resistance treated
	Yes/No
	
	

	42
	Is manufacturer an ISO 9001 holder?
	Yes/No
	Yes
	

	43
	ISO 9001 (with design) certificate submitted?
	Yes/No
	Yes
	

	44
	Type test certificate submitted?
	Yes/No
	Yes
	

	45
	User's certificate submitted?
	Yes/No
	Yes
	

	46
	Standard drum length
	Meter
	
	

	47
	Approx. Net Weight per Meter of cable
	Kg
	
	

	48
	Net weight of cable in drum
	Kg
	
	

	
	Straight Through Joint
	
	
	

	49
	Manufacturer and Country of Origin
	
	
	

	50
	Year of manufacturing experience
	Years
	10
	

	51
	Catalogue Number
	
	
	

	52
	Copies of Governing Standards Attached
	
	Yes
	

	53
	Applicable standard
	
	IEC
	

	54
	Copies of type test attached
	Yes/No
	Yes
	

	55
	Type
	
	
	

	56
	Is Splice Kit Performed or Tape
	
	
	

	57
	Splicing voltage level
	kV
	12
	

	58
	Power frequency withstand voltage
	kV
	21
	

	59
	Impulse withstand voltage (BIL)
	KV
	75
	

	60
	Is ISO 9001 certificate submitted?
	Yes/No
	Yes
	

	61
	Technical literature/drawings submitted?
	Yes/No
	Yes
	

	62
	Embossing
	
	
	



[bookmark: _Toc208935476]11 KV XLPE INSULATED ALL ALUMINIUM ALLOY CONDUCTOR (AAAC)
	No.
	Description
	Unit
	NEA REQ.
	DATA to be Filled
100 mm2

	1
	Manufacturer s Name & Address
	
	
	

	2
	Minimum Year of manufacturing experience
	Years
	10
	

	3
	List of Standard Applicable
	
	
	

	4
	Rated Voltage
	kV
	11
	

	5
	Conductors
	
	
	

	
	a. Material
	
	Aluminium
	

	
	b. Actual Area
	mm2
	
	

	
	c. Stranding & wire diameter
	Nos / mm
	
	

	
	d. Approximate overall diameter 
	mm
	
	

	
	e. Approximate weight
	kg/km
	
	

	
	f. Maximum Calculated D.C. resistance at 20°C 
	Ohms/km
	
	

	
	g. Approximate calculated breaking load
	kN
	
	

	
	h. Reactance
	
	
	

	
	i. Current Rating 
	Amps
	
	

	
	j. Lay ratio
	
	
	

	
	k. Direction of lay
	
	
	

	6
	Wire (strand) used in the construction of conductors
	
	
	

	
	a. Nominal Diameter
	mm
	
	

	
	b. Maximum Diameter
	mm
	
	

	
	c. Cross-section area of nominal diameter wire
	mm2
	
	

	
	d. Weight
	kg/km
	
	

	
	e. Maximum Calculated D.C. resistance at 20°C
	
	
	

	
	f. Minimum breaking load after stranding
	kN
	
	

	7
	Insulation (Semi-conduction screen)
	
	
	

	
	a.  Material
	
	
	

	8
	Insulation (Inner layer)
	
	
	

	
	a.  Material
	
	XLPE
	

	
	b. Nominal thickness 
	mm
	
	

	
	c.  Carbon Content
	%
	
	

	9
	Insulation (Outer layer)
	
	
	

	
	a.  Material
	
	
	

	
	b. Nominal thickness
	mm
	
	

	
	c.  Carbon Content
	%
	
	

	10
	Combined insulation i.e. both layers
	
	
	

	
	a. Minimum thickness
	mm
	
	

	
	b. Min. Tensile strength of insulation 
	N/mm2
	
	

	
	c. Elongation 
	min
	
	

	
	d. Volume resistivity
i. At room temperature of 027-cm)
ii. At 70	-cm)
	
	
	

	
	e. Hot set
i. Max. Elongation underload
ii. Max. Permanent elongation 
	%
	
	

	
	f.	AC Test Voltage for 5 min.
	kV
	
	

	11
	Covered Conductor
	
	
	

	
	a.  Minimum Breaking Strength 
	kN
	
	

	
	b. Short time current rating: 1 sec
	kA
	
	

	
	c. c. Maximum conductor operating temperature
i. Continuous operation 
ii. Emergency operation 
iii. Short circuit operation; 5 sec 
	Deg C
	
	

	
	d. Overall diameter (mm)
	
	
	

	
	e.  Approximate weight of complete cable
	(kg/km)
	
	

	
	f. f. Maximum DC resistance of conductor at 20°C
	
	
	

	
	g. Reactance 
	
	
	

	12
	Size of cable drum
	
	
	

	13
	Approximate Length of conductor per drum (km ± %)
	
	
	


[bookmark: _Toc208935477]MULTIPLE CORE LT XLPE ARMOURED CABLES.
	No.
	PARTICULARS
	LT XLPE armoured cable

	
	
	3.5Cx300
	3.5Cx185
	3.5Cx95

	1
	Manufacturer’s name and works address
	
	
	

	2
	Standard specification to which the material shall
	
	
	

	3
	VOLTAGE GRADE.
	
	
	

	4
	NO. OF CORES.
	
	
	

	5
	CONDUCTOR DETAILS:
	
	
	

	
	A
	Normal cross section area of :
	
	
	

	
	
	
	Phase Conductor (Sq.mm)
	
	
	

	
	
	
	Neutral Conductor (Sq.mm)
	
	
	

	
	B
	No. and size of strands (in mm) of:
	
	
	

	
	
	
	Phase Conductor (Sq.mm)
	
	
	

	
	
	
	Neutral Conductor (Sq.mm)
	
	
	

	
	C
	SHAPE OF CONDUCTOR
	
	
	

	
	D
	Whether compacted or non-compacted
	
	
	

	
	E
	DC Resistance at 20 0c
	
	
	

	
	
	
	Phase Conductor ohm/km
	
	
	

	
	
	
	Neutral Conductor ohm/km
	
	
	

	6
	INSULATION
	
	
	

	
	1
	Type
	
	
	

	
	2
	Colour
	
	
	

	
	3
	Thickness
	
	
	

	
	A
	Phase Conductor (sq.mm)
	
	
	

	
	
	
	Nominal (mm)
	
	
	

	
	
	
	Minimum (mm)
	
	
	

	
	B
	Neutral Conductor (Sq.mm)
	
	
	

	
	
	
	Nominal	(mm)
	
	
	

	
	
	
	Minimum (mm)
	
	
	

	
	C
	
	Fictitious dia of core (mm)
	
	
	

	7
	Type of inner sheathing and colour
	
	
	

	
	Fictitious dia over laid up cores
	
	
	

	
	Thickness of inner sheath
	
	
	

	
	Fictitious dia over inner sheath
	
	
	

	8
	Whether Binder Tape provided
	
	
	

	9
	Armoring
	
	
	

	
	A
	Type
	
	
	

	
	B
	Dimension (mm)
	
	
	

	
	C
	Fictitious dia over armour
	
	
	

	10
	Outer Sheath
	
	
	

	
	A
	Material
	
	
	

	
	B
	Thickness
	
	
	

	
	
	
	Nominal (mm)
	
	
	

	
	
	
	Minimum (mm)
	
	
	

	
	C
	Standard to which it Confirm
	
	
	

	11
	A
	Type and size of filler used
	
	
	

	
	B
	Min. Wt. Of filler in KG./KM
	
	
	

	12
	Approx. Overall diameter of the cable in mm.
	
	
	

	13
	Nature of Packing.
	
	
	

	14
	DRUM
	
	
	

	
	A
	Tare weight of drum
	
	
	

	
	B
	Standard specification
	
	
	

	
	C
	Drum details & dimensions
	
	
	

	
	D
	Whether 2-Full Ply Flange Construction or 2-Full Ply plus 1 Segmental layer Flange Construction.
	
	
	

	15
	Embossing
	
	
	



[bookmark: _Toc208935478]LT XLPE ARMOURED SERVCIE CABLES
	No.
	PARTICULARS
	Service cable

	
	
	2Cx6
	2Cx10
	2Cx35
	3Cx25+16
	3Cx70+35

	1
	Manufacturer’s name and works
	
	
	
	
	

	2
	Standard specification to which the material shall confirm
	
	
	
	
	

	3
	Voltage Grade.
	
	
	
	
	

	4
	No. Of Cores.
	
	
	
	
	

	5
	Conductor Details:
	
	
	
	
	

	
	A
	Normal cross section area of :
	
	
	
	
	

	
	
	
	Phase Conductor (Sq.mm)
	
	
	
	
	

	
	
	
	Neutral Conductor (Sq.mm)
	
	
	
	
	

	
	B
	No. and size of strands (in
	
	
	
	
	

	
	
	
	Phase Conductor (Sq.mm)
	
	
	
	
	

	
	
	
	Neutral Conductor(Sq.mm)
	
	
	
	
	

	
	C
	SHAPE OF CONDUCTOR
	
	
	
	
	

	
	D
	Whether compacted or non-
compacted
	
	
	
	
	

	
	E
	DC Resistance at 20 0c
	
	
	
	
	

	
	
	
	Phase Conductor ohm/km
	
	
	
	
	

	
	
	
	Neutral Conductor ohm/km
	
	
	
	
	

	
6
	INSULATION
	
	
	
	
	

	
	1
	Type
	
	
	
	
	

	
	2
	Colour
	
	
	
	
	

	
	3
	Thickness
	
	
	
	
	

	
	A
	Phase Conductor (sq.mm)
	
	
	
	
	

	
	
	
	Nominal (mm)
	
	
	
	
	

	
	
	
	Minimum (mm)
	
	
	
	
	

	
	B
	Neutral Conductor (Sq.mm)
	
	
	
	
	

	
	
	
	Nominal	(mm)
	
	
	
	
	

	
	
	
	Minimum (mm)
	
	
	
	
	

	
	C
	Fictitious dia of core (mm)
	
	
	
	
	

	7
	Type of inner sheathing and colour
	
	
	
	
	

	
	Fictitious dia over laid up cores
	
	
	
	
	

	
	Thickness of inner sheath
	
	
	
	
	

	
	Fictitious dia over inner sheath
	
	
	
	
	

	8
	Whether Binder Tape provided
	
	
	
	
	

	9
	Armoring
	
	
	
	
	

	
	A
	Type
	
	
	
	
	

	
	B
	Dimension (mm)
	
	
	
	
	

	
	C
	Fictitious dia over armour
	
	
	
	
	

	10
	Outer Sheath
	
	
	
	
	

	
	A
	Material
	
	
	
	
	

	
	B
	Thickness
	
	
	
	
	

	
	
	
	Nominal (mm)
	
	
	
	
	

	
	
	
	Minimum (mm)
	
	
	
	
	

	
	C
	Standard to which it Confirm
	
	
	
	
	

	11
	A
	Type and size of filler used
	
	
	
	
	

	
	B
	Min. Wt. Of filler in KG./KM
	
	
	
	
	

	12
	Approx. Overall diameter of the cable in mm.
	
	
	
	
	

	13
	Nature of Packing.
	
	
	
	
	

	14
	DRUM
	
	
	
	
	

	
	A
	Tare weight of drum
	
	
	
	
	

	
	B
	Standard specification
	
	
	
	
	

	
	C
	Drum details & dimensions
	
	
	
	
	

	
	D
	Whether 2-Full Ply Flange Construction or 2-Full Ply plus 1 Segmental layer Flange Construction.
	
	
	
	
	

	15
	Embossing
	
	
	
	
	



CC1-25
[bookmark: _Toc208935479]11kV Outdoor Terminal Kit
	
	DESCRIPTION
	UNIT
	NEA REQ
	DATA to be Filled

	1
	Manufacturer and Country of Origin
	
	
	

	2
	Year of manufacturing experience
	Years
	10
	

	3
	Catalogue Number
	
	
	

	4
	Applicable standard
	
	IEC
	

	6
	Type
	
	Heat Shrinkable
	

	7
	Copies of type test Attached
	
	
	

	8
	Stress relief performed
	Yes/No
	
	

	9
	Terminator insulation level
	kV
	
	

	10
	Insulation Material
	
	XLPE
	

	11
	Maximum design voltage
	kV
	12
	

	12
	Impulse withstand voltage (BIL)
	kV
	
	

	13
	Installation Instruction attached
	Yes/No
	Yes
	

	14
	Fire resistance treated
	Yes/No
	Yes
	

	15
	Smoke resistance treated
	Yes/No
	Yes
	

	16
	Is ISO 9001 certificate submitted?
	Yes/No
	Yes
	

	17
	Technical literature/drawings submitted?
	Yes/No
	Yes
	





[bookmark: _Toc208935480]HDPE PN6 PIPE (For HDD method)
	
	DESCRIPTION
	UNIT
	NEA REQ
	DATA to be Filled

	
	
	
	160mm dia
	125mm dia
	

	1
	Manufacturer and Country of Origin
	
	
	
	

	2
	Applicable standard
	
	
	
	

	3
	Type
	
	HDPE PN6
	HDPE PN6
	

	4
	PE grade
	
	
	
	

	5
	diameter of the pipe
	mm
	
	
	

	6
	Wall Thickness
	mm
	
	
	

	7
	Weight
	kg/mtr
	
	
	

	8
	Technical Literature submitted
	Yes/No
	Yes
	Yes
	

	9
	Type test certificate submitted
	Yes/No
	Yes
	Yes
	

	10
	Technical	literature/drawings
	Yes/No
	Yes
	Yes
	


[bookmark: _Toc208935481]HDPE PN4 PIPE (For open trench)
	
	DESCRIPTION
	UNIT
	NEA REQ
	DATA to be Filled

	
	
	
	160mm dia
	125mm dia
	

	1
	Manufacturer and Country of Origin
	
	
	
	

	2
	Applicable standard
	
	
	
	

	3
	Type
	
	HDPE PN4
	HDPE PN4
	

	4
	PE grade
	
	
	
	

	5
	diameter of the pipe
	mm
	
	
	

	6
	Wall Thickness
	mm
	
	
	

	7
	Weight
	Kg/mtr
	
	
	

	8
	Technical Literature submitted
	Yes/No
	Yes
	Yes
	

	9
	Type test certificate submitted
	Yes/No
	Yes
	Yes
	

	10
	Technical literature/drawings
	Yes/No
	Yes
	Yes
	



[bookmark: _Toc208935482]11kV SF6 Extensible RMU
	No.
	Description
	NEA Requirement
	Offered Data

	1
	SWITCHGEAR ASSEMBLY
	
	

	1.1
	Name of Manufacturer
	
	

	1.2
	Country or Origin
	
	

	1.3
	Year of Manufacturing Experience
	10 Years
	

	1.4
	Make
	Manufacturer to give details
	

	1.5
	Type
	Outdoor
	

	1.6
	Reference Standard
	IEC 56, IEC129, IEC298,
IEC694, IEC 265
	

	1.7
	Voltage (Normal/Max.) kV
	10kV/12 kV
	

	1.8
	Phase (Nos.)
	3 nos
	

	1.9
	Frequency (HZ)
	50 ± 3 Hz
	

	1.10
	Short Circuit rating
	
	

	
	a) Breaking Symmetrical (KA)
	25 kA
	

	
	b) Breaking Asymmetrical (KA)
	25 kA
	

	
	c) Short time for 3 Sec. (KA)
	25 kA
	

	1.11
	Insulation Level
	
	

	
	a) Impulse withstand (KV peak)
	75 kVp@1000mtr altitude
	

	
	b) 1 Minute 50 Hz. Voltage withstand (KV rms)
	28 kVrms@1000mtr altitude
	

	1.12
	Metal Clad Construction
	Yes
	

	1.13
	a) Degree of protection for outer enclosure:
b) Degree of protection for main tank:
	IP 54
IP 67
	

	2
	CONSTRUCTION
	
	

	2.1
	Overall Dimensions
	Mfg. to give details
	

	2.2
	Overall Weight of RMU Unit
	Mfg. to give details
	

	3
	Bus bar
	-
	-

	3.1
	Make
	Mfg. to give details
	

	3.2
	Material & Grade
	Copper
	

	3.3
	Reference Standard
	IEC 129
	

	3.4
	a) Cross sectional area (mm2)
	
	

	3.5
	Continuous Current
	
	

	
	a) a) Standard
	630 A
	

	
	b) At site conditions and within cubicle
	630 A
	

	3.6
	Maximum temperature rise over ambient (c)
	55 °C
(above ambient of 40 °C)
	

	3.7
	Short time current for 3 Sec. (kA)
	25
	

	3.8
	Minimum clearance from bare bus bar
	Mfg. to give details
	

	
	a) Phase to phase (mm)
	
	

	
	b) Phase to Earth (mm)
	
	

	3.11
	Bus Bar support spacing (mm)
	
	

	3.12
	Bus support insulators
	
	

	
	a) a) Make
	
	

	
	b) b) Type
	
	

	
	c) Voltage Class (KV)
	
	

	
	d) Minimum creepage distance (mm)
	
	

	
	e) Cantilever strength Kg/mm2
	
	

	3.13
	SF6 gas pressure (filing pressure at 20 deg. C)
	Mfg. to give details
	

	4.0
	VCB CIRCUIT BREAKER
	
	

	4.1
	Make
	Mfg. to give details
	

	4.2
	Type (Vacuum/ SF6)
	Mfg. to give details
	

	4.3
	Reference Standard
	IEC 56
	

	4.4
	Rated Voltage
	11 kV
	

	4.5
	Rated Frequency
	50 Hz
	

	4.6
	No. Of Poles
	3
	

	4.7
	Rated Current
	
	

	
	a) Normal (Standard) Amps
	630A
	

	
	b) Rated (Site) Amps
	630A
	

	4.8
	Maximum temperatures rise over ambient.(deg. C)
	55 °C
(above ambient of 40 °C)
	

	4.9
	Rated operating Duty
	O- 0.3Sec- CO-3min-CO
	

	4.10
	a) Short time current for 1 Sec.(KA rms)
	
	

	
	b) Short time current for 3 Sec.(KA rms)
	
	

	4.11
	Transient Recovery Voltage
	
	

	
	a) Rate of rise (KV/ms)
	0.34 KV/micro sec
(as per IEC)
	

	
	b) Peak Voltage (KV)
	
	

	4.12
	Opening time Maximum No load condition (ms)
	40-60
	

	4.13
	Opening and closing time under SF6 gas loss or vacuum loss condition
(ms)
	40-60
	

	4.14
	At 100% Breaking capacity
	
	

	
	a) Opening time – max (ms)
	40-60
	

	
	b) Arcing time – max (ms)
	6-9
	

	
	c) Total break time (ms)
	40-60
	

	4.15
	At 60% Breaking capacity
	
	

	
	a) Opening time – max (ms)
	40-60
	

	
	b) Arcing time – max (ms)
	6-9
	

	
	c) Total break time (ms)
	40-60
	

	4.16
	Number of breaks per pole
	Single
	

	4.17
	No of breaker operations permissible without requiring inspection replacement of contacts and other main parts.
	
	

	
	At 100% rated breaking current
	
	

	4.18
	Type of contacts
	
	

	
	a) Main
	Copper chromium, Butt type
	

	
	b) Arcing
	Copper chromium
	

	4.19
	Material of contacts
	
	

	
	a) Main
	Copper chromium
	

	
	b) Arching
	Copper chromium
	

	
	c) Whether contacts silver plated
	NA
	

	
	d) Thickness of silver plating
	NA
	

	4.20
	Operating mechanism- closing
	
	

	
	a) Type
	Stored Energy
	

	
	b) No of breaker operations stored
	One Trip free
	

	
	c) Trip free or fixed trip
	
	

	
	d) Anti pumping features provided
	
	

	
	e) Earthing for operating mechanism and metal parts furnished
	Mfg. to give details
	

	
	f) Earth terminal size and material
	Mfg. to give details
	

	4.21
	Operating mechanism- tripping
	
	

	
	a) Type
	Mfg. to give details
	

	
	b) No of breaker operations stored
	One
	

	
	c) Trip free or fixed trip (V)
	Trip free
	

	
	d) Anti pumping features provided (%)
	NA
	

	
	e) Earthing for operating mechanism and metal parts furnished
	Mfg. to give details
	

	
	f) Earth terminal size and material
	
	

	4.22
	Spring charging mechanism
	
	

	
	a) Make
	
	

	
	b) Type
	
	

	
	c) Size
	
	

	
	d) Rating
	
	

	4.23

	Breaker suitable for capacity switching 4 operating duty 5Max. rating of capacitor bank that can be safely controlled
	
	

	4.24
	Tripping coil
	
	

	
	a) Voltage
	
	

	
	b) Permissible voltage variation (%)
	
	

	
	c) Tripping current at rated voltage
	
	

	
	d) Power at rated voltage (W)
	
	

	
	e) 2-Over current trip with TLF (5A) and 1-earth fault furnished as specified
	
	

	4.25
	Breaker/Accessories such as control switch indication Lamps etc. furnished as specified :(please attach separate sheet giving details of all accessories, interlocks and safety shutters)
	
	

	
	a) Mechanical safety Interlock
	Yes
	

	
	b) Automatic Safety Interlock
	No
	

	
	c) Operational Interlock
	Yes
	

	
	d) Emergency manual trip
	Yes
	

	
	e) Operation counter
	Yes
	

	
	f) Charge /discharge indicator
	Yes
	

	
	g) Manual spring charging facility
	Yes
	

	4.26
	Impact load foundation design (to include dead load plus impact value on opening at maximum interrupting rating) (Kg)
	Mfg. to give details
	

	4.27
	Electrical class
	E2
	

	4.28
	Mechanical class
	M1
	

	5.0
	Isolators
	
	

	5.1
	Make
	Mfg. to give details
	

	5.2
	Type
	Mfg. to give details
	

	5.3
	Reference standard
	IEC129
	

	5.4
	Rated voltage (KV)
	12
	

	5.5
	Rated Frequency Hz
	50
	

	5.6
	No. Of poles (No)
	3
	

	5.7
	Rated current
	
	

	
	Normal (Standard) Amps
	630
	

	
	Derated (site) Amp
	630
	

	5.8
	Maximum temperature rise over ambient Deg. C
	55 °C
(above ambient of 40 °C)
	

	5.9
	Rated operation duty
	
	

	5.10
	Rupturing Capacity at rated voltage MVA
	Mfg. to give details
	

	5.11
	Rated making current KA peak
	Mfg. to give details
	

	5.12
	Short time current
	
	

	
	a) For 1 sec KA rms
	20
	

	
	b) For 3 sec KA rms
	20
	

	5.13
	Impulse voltage withstand on 1/50
full Wave
	75@1000mtr altitude
	

	5.14
	Maximum over voltage factor when switching off
a) Loaded feeder cable
	Mfg. to give details
	

	5.15
	Operating SF6 Gas pressure
	
	

	5.16
	No of isolator operation permissible without requiring inspection, replacement of contacts and other main parts
At 100% rated current
At 100% rated breaking current
	
	

	5.17
	Isolator provided with the following Mechanical safety
Mechanical ON, OFF, CABLE EARTH indicators Operation counter
Manual spring charging facility
	Yes
	

	5.18
	Impact load for foundation design (To include dead load plus impact Values on opening at maximum interrupting rating) Kg
	Mfg. to give details
	

	6.0
	CURRENT TRANSFORMER
	
	

	6.1
	Make
	Mfg. to give details
	

	6.2
	Type & voltage level
	Mfg. to give details
	

	6.3
	Reference standard
	IEC 298
	

	6.4
	C.T. ratio as specified
	100-50/1 A
	

	6.5
	Rated frequency
	50
	

	6.6
	Short circuit withstand
Short time current for 1 sec. kA rms Short time current for 3 sec. KA rms Dynamic current KA peak
	Mfg. to give details
	

	6.7
	Class of insulation
	Mfg. to give details
	

	6.8
	Temperature rises over ambient.
Deg. C
	
	

	6.9
	Basic insulation level
	
	

	6.10
	For tripping CT RATIO
Class of accuracy
	
	

	
	Rated Burden VA
	
	

	
	Knee Point Voltage V
	
	

	
	Excitation Current at Vk/2 Amps
	
	

	
	Rated Saturating Current Amps
	
	

	
	Over Current Rating
	
	

	
	Continuous % Over Load %
	
	

	7.0
	Cable terminations
	
	

	7.1
	Circuit Breaker
	
	

	
	Type
	
	

	
	Materials
	
	

	
	Dimensions
	
	

	
	Size
	
	

	
	Height of Cable box from ground Level
	
	

	
	Arrangement for supplying bus end
cable box furnished for extensible ring main Unit
	Mfg. to give details
	

	
	Arrangement for mounting an extra cable box on each equipment furnished
	
	

	7.2
	Isolator
	
	

	
	Type
	
	

	
	Materials
	
	

	
	Dimensions
	
	

	
	Size
	
	

	
	Height of Cable box from ground Level
	
	

	
	Arrangement for supplying bus end
cable box furnished for extensible ring main Unit
	
	

	
	Arrangement for mounting an extra cable box on each equipment
furnished
	Mfg. to give details
	

	8.0
	Name Plate
	
	

	8.1
	Material
	
	

	8.2
	Thickness
	
	

	8.3
	Size for
	
	

	
	Breaker Cubicle
	
	

	
	Instruments / Devices
	
	

	9.0
	Painting
	
	

	9.1
	Finish of Breaker
	
	

	
	Inside
	
	

	
	Outside
	
	

	9.2
	Finish of Isolator
	
	

	
	Inside
	
	

	
	Outside
	
	

	10.0
	Drawing / Data
	
	

	10.1
	General arrangement for Panel Board
	Mfg. to give details
	

	
	Arrangement for mounting an extra cable box on each equipment furnished
	
	






[bookmark: _Toc208935483]LT Feeder Panel with MuLti-FunctionAL Meter
	No.
	Parameter Name
	NEA requirement
	Offered Data

	1.
	Name or Trademark of Manufacturer.
	
	

	2.
	Type of L.T. Pillar
	
	

	3.
	Rated normal voltage
	
	

	4.
	Material of construction of L. T. Pillar enclosure& doors
	
	

	5.
	Thickness of M.S. sheet for enclosure
	
	

	6.
	Thickness of sheet for doors
	
	

	7.
	Color of the L. T. Pillar enclosure
	
	

	8.
	Dimensions of cubicle without rain hood –
Width x Depth x Height (in mm)
	
	

	9.
	Dimensions of rain hood –
Width x Depth x Height of centre lift (in mm)
	
	

	10.
	Ingress Protection
	IP-55
	

	11.
	Type of locking arrangements
	
	

	12.
	Details of painting
	
	

	13.
	Dimensions and details of asbestos sheets
	
	

	14.
	Bus Bar
	
	

	
	(a) Size of bus bar
	
	

	
	(b) Size of neutral bus bar
	
	

	
	(c) Grade and specification of material of Bus bars
	
	

	
	(d) Rated normal current of Bus bars
	
	

	
	(e) Rated safe temperature of Bus bars
	
	

	15.
	No. of incoming and type of incoming
	
	

	16.
	No. of outgoing and types of outgoing
	
	

	17.
	Multi-Functional Meter
	-
	-

	
	(a) Make & Type
	
	

	
	(b) Rated Voltage
	
	

	
	(c) Rated Current
	
	

	
	(d) Rated Frequency (Hz)
	50Hz
	

	
	(e) Accuracy
	0.5 S
	

	
	(f) Communication Method
	GPRS
	

	18.
	GPRS modem
	-
	-

	
	(a) Rated Voltage
	3 phase 
AC 77 to 470 V
or
1 phase
AC 230 V
	

	
	(b) Power Supply Unit
	Drawn from meter input
	

	
	(c) Average Power Consumption under idle and during data transfer
	Not more than 
3.5 VA
	

	
	(d) Withstand Capacity
	6.0 kV
	

	
	(e) Operating Frequency Bands
	GSM 900/1800 MHz
	

	
	(f) Applicable Standards
	ETSI GSM Phase 2+ Standard
	

	
	(g) Short Message Service (SMS)
	Yes
	

	
	(h) Internet Services
	TCP, UDP,
 HTTP, FTP
	

	
	(i) Communication Interface
	R2S32 Serial Link
	

	
	(j) Maximum baud rate
	115,200 bauds
	

	
	(k) RS232 Output Connector
	9 pin female/
RJ11
	

	19
	SIM Card
	-
	-

	
	(a) Operating Voltage of Interface
	1.8V/3V
	

	
	(b) Applicable Standard for ESD
	IEC61000-4-2
	




[bookmark: _Toc208935484]11m Steel Tubular Pole
	No.
	Description
	Unit
	NEA Requirement
	To be filled by
Bidder/
Manufacturer

	1
	Manufacturer
	
	
	

	
	Country of Origin
	
	
	

	2
	Years of Manufacturing Experience
	Years
	10
	

	3
	Governing Standard for Tubing, Manufacturing and Testing
	
	
	

	4
	Are the poles fully Galvanized?
	Yes/No
	Yes
	

	5
	Governing Standard for Galvanization
	
	ISO 1461 or IS:4736 or
an equivalent international standard
	

	6
	Number of Sections
	Number
	3
	

	7
	Overall Length
	M
	11
	

	8
	Pole Designation
	
	410 SP-57
	

	9
	Section Length
	
	
	

	9.1
	Top (h1)
	M
	2.7
	

	9.2
	Middle (h2)
	M
	2.7
	

	9.3
	Bottom (h3)
	M
	5.6
	

	10
	Outside Diameter
	
	
	

	10.1
	Top (h1)
	Mm
	139.7
	

	10.2
	Middle (h2)
	Mm
	165.1
	

	10.3
	Bottom (h3)
	Mm
	193.7
	

	11
	Thickness
	
	
	

	11.1
	Top (h1)
	Mm
	4.5
	

	11.2
	Middle (h2)
	Mm
	4.85
	

	11.3
	Bottom (h3)
	Mm
	5.90
	

	12
	Crippling Load
	Kgf
	552
	

	13
	Approximate Weight (excluding the weight of galvanization, base plate
and pole cap)
	Kg
	256
	

	14
	Application of load from top of pole
	M
	0.6
	

	15
	Planting Depth
	M
	1.8
	

	16
	Delivery of equipment following award of contract and approval of drawing
	Months
	
	

	17
	ISO 9001 holder (including design)
	Yes/No
	Yes
	

	17.1
	Submission of ISO 9001 certificate
	Yes/No
	Yes
	

	18
	Submission of Type test certificate
	Yes/No
	Yes
	

	18.1
	Submitted for the required ratings
	Yes/No
	
	

	18.2
	Type test certified by
	
	
	

	19
	Submission of User's certificate
	Yes/No
	Yes
	

	20
	Experience of  exporting to third country
	Yes/No
	Yes
	

	21
	Outline Drawings and associated GA attached
	Yes/No
	Yes
	




[bookmark: _Toc208935485]9m Steel Tubular Pole
	No.
	Description
	Unit
	NEA Requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	
	Country of Origin
	
	
	

	2
	Years of Manufacturing Experience
	Years
	10
	

	3
	Governing Standard for Tubing, Manufacturing and Testing
	
	
	

	4
	Full Galvanization
	Yes/No
	Yes
	

	5
	Governing Standard for Galvanization
	
	EN ISO 1461 or IS:4736
or an equivalent international standard
	

	6
	Number of Sections
	Number
	3
	

	7
	Overall Length
	M
	9
	

	8
	Pole Designation
	
	410 SP-33
	

	9
	Section Length
	-
	-
	-

	
	a) Top (h1)
	M
	2.0
	

	
	b) Middle (h2)
	M
	2.0
	

	
	c) Bottom (h3)
	M
	5.0
	

	10
	Outside Diameter
	-
	-
	-

	
	a) Top (h1)
	Mm
	114.3
	

	
	b) Middle (h2)
	Mm
	139.7
	

	
	c) Bottom (h3)
	Mm
	165.1
	

	11
	Thickness
	-
	-
	-

	
	a) Top (h1)
	Mm
	3.65
	

	
	b) Middle (h2)
	Mm
	4.50
	

	
	c) Bottom (h3)
	Mm
	5.4
	

	12
	Crippling Load
	Kgf
	435
	

	13
	Approximate Weight (excluding the weight of galvanization, base plate and pole cap)
	Kg
	164
	

	14
	Application of load from top of pole
	M
	0.3
	

	15
	Planting Depth
	M
	1.5
	

	16
	Delivery of equipment following award of contract and approval of drawing
	Months
	
	

	17
	ISO 9001 holder (including design)
	Yes/No
	Yes
	

	17.1
	Submission of ISO 9001 certificate
	Yes/No
	Yes
	

	18
	Submission of Type test certificate
	Yes/No
	Yes
	

	18.1
	Submitted for the required ratings
	Yes/No
	
	

	18.2
	Type test certified by
	
	
	

	19
	Submission of User's certificate
	Yes/No
	Yes
	

	20
	Experience of exporting to third country
	Yes/No
	Yes
	

	21
	Outline Drawings and associated GA attached
	Yes/No
	Yes
	


[bookmark: _Toc208935486]Gang Operated SWitch
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Year of manufacturing experience
	Years
	
	

	5
	Applicable Standards
	
	IEC
	

	6
	Type
	
	Outdoor, Gapless, Zinc Oxide
	

	7
	Rated Voltage
	kV
	12
	

	8
	Rated Frequency
	Hz
	50
	

	9
	Current Carrying Capacity
	A
	
	

	10
	Rated short time current
	kA
	
	

	11
	Rated peak withstand current
	kA
	
	

	12
	Rated line-charging breaking current
	A
	
	

	13
	Rated Cable charging breaking Capacity
	A
	
	

	14
	Number of Post Per Phase
	Nos.
	
	

	15
	Minimum Creepage Distance
	mm
	
	

	16
	Phase to Phase Clearance
	mm
	600
	

	17
	Phase to Earth Clearance
	mm
	
	

	18
	Minimum distance between post insulator
	mm
	550
	

	19
	Number of Poles
	Nos.
	3
	

	20
	Number of Position
	Nos.
	2
	

	21
	One Minute Power Frequency withstand Voltage (Dry and Wet)
	kV
	
	

	22
	Number of Nuts and Bolts for Current Carrying Connector
	Nos
	
	

	23
	Maximum Current Density
	A/mm
	1.6
	

	24
	Minimum Cross Section for Current Carrying fixed contact
	Sq.mm
	
	

	25
	Length of post insulator arm
	mm
	
	

	26
	Size of Post Insulator arm
	mm
	
	

	27
	Operating Pipe outer Dia.
	mm
	32
	

	28
	Operating Pipe inner Dia.
	mm
	25
	

	29
	Length of Operating Pipe (minimum)
	m
	4
	

	30
	Length of male contact on each side
	mm
	
	

	31
	Thickness of male contact 
	mm
	
	

	32
	Width of male contact
	mm
	
	

	33
	Angle between male contact
	Deg.
	120 to 150
	

	34
	Length of female contact
	mm
	
	

	35
	Thickness of female contact
	mm
	
	

	36
	Width of female contact
	mm
	
	


[bookmark: _Toc208935487]Lightning Arrestor
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Year of manufacturing experience
	Years
	
	

	5
	Applicable Standards
	
	IEC
	

	6
	Type
	
	Outdoor, Gapless, Zinc Oxide
	

	7
	Voltage rating of LA
	kV
	9
	

	8
	Nominal Discharge Current
	kA
	10
	

	9
	Surge counter with insulating base furnished
	Yes/No
	NA
	

	10
	Minimum power frequency spark over voltage
	kV
	
	

	11
	Maximum 1/50 impulse spark over voltage
	kV
	
	

	12
	Maximum front wave spark over voltage
	kV
	
	

	13
	Maximum switch surge spark over voltage
	kV
	
	

	14
	Number of section per pole
	
	
	

	15
	Insulation level
	kV
	
	

	15.1
	Impulse withstand voltage (peak)
	kV
	75 @ 1000m altitude
	

	15.2
	Power frequency withstand voltage (1min rms)
	kV
	28 @ 1000m altitude
	

	16
	Creepage distance
	mm
	360
	

	17
	Earth terminal and accessories provided
	Yes/No
	Yes
	

	18
	Surge counter
	Yes/No
	NA
	

	19
	ISO 9001 holder
	Yes/No
	Yes
	

	20
	ISO 9001 certificate submitted
	Yes/No
	Yes
	

	21
	Type test certificate submitted
	Yes/No
	Yes
	


[bookmark: _Toc208935488]Pole Clamps
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Steel Classification
	
	
	

	
	Governing Standard for galvanization
	
	
	

	5
	Drawing of Pole Clamp furnished
	
	
	






[bookmark: _Toc208935489]Earth Rods and Clamps
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Name of Manufacturer 
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Material Description furnished?
	Yes/No
	Yes
	

	5
	Governing Standard for galvanization
	
	
	

	6
	Governing Standard for manufacturing and testing
	
	
	

	7
	Applicable Standards
	
	
	

	8
	Catalogue/Dimension drawings attached for all items?
	Yes/No
	Yes
	

	9
	Dimensions (Ground Rod)
	
	
	

	
	Length
	mm
	
	

	
	Diameter
	Mm
	
	

	10
	Catalogue number
	
	
	

	
	Rod
	
	
	

	
	Clamp
	
	
	


[bookmark: _Toc208935490]Grounding Conductor
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer and Country of Origin Model No.
	
	
	

	2
	Governing Standard for manufacturing and testing
	
	
	

	3
	Governing Standard for galvanization
	
	
	

	4
	Standards attached?
	Yes/No
	Yes
	

	5
	Cross Section
	sq. mm
	
	

	6
	Short time fusing 30 cycles
	Amps
	
	

	7
	Weight (Approx)
	kg/km
	
	

	8
	Length
	mm
	
	

	9
	Resistance at 20 deg C (Approx)
	ohms/km
	
	




[bookmark: _Toc208935491]Galvanized Steel Nuts and Bolts
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Material Description furnished?
	Yes/No
	Yes
	

	5
	Governing Standard for galvanization
	
	
	

	6
	Governing Standard for manufacturing and testing
	
	
	

	7
	Standards attached?
	Yes/No
	Yes
	

	8
	Catalogue/Dimension drawings attached for all items?
	Yes/No
	Yes
	





[bookmark: _Toc208935492]High Voltage Warning/Danger Plate
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Model No.
	
	
	

	4
	Applicable Standard
	
	
	

	5
	Type of Material
	
	
	

	6
	Size
	
	
	

	7
	Submission of Technical literature/Drawing
	Yes/No
	Yes
	




[bookmark: _Toc208935493]RTU (Remote Terminal Unit)
	No.
	Description
	NEA Requirement
	To be filled by Bidder

	1
	Manufacturer
	
	

	
	a) Name of manufacturer
	
	

	
	b) Type
	
	

	
	c) Years of Manufacturing
	10 Years
	

	2
	Cabinet
	
	

	2.1
	Dimensions of cabinets (packs) completely equipped and wired
	
	

	
	a) Height (mm)
	Less than 2100 mm
	

	
	b) Width (mm)
	
	

	
	c) Depth (mm)
	
	

	
	d) Weight (kg)
	
	

	2.2
	Maintainability of cabinet
	
	

	
	a) No preventive maintenance and inspections.
	Yes/No
	

	
	b) If required. No medium or high voltage circuit be de-energized.
	Yes
	

	2.3
	Corrosion Protection
	
	

	
	a) The surface shall be cleaned to bare material by mechanical or chemical means.
	Yes
	

	
	b) One or more phosphatizing or priming coats of paint shall be applied to the bare surface using a zinc-based or lead-based primer.
	Yes
	

	
	c) A finish coat with high scratch resistance or epoxy powder finish paint shall be applied over the primer. 
	
	

	
	d) The coat thickness shall be no less than-as follows:
	
	

	
	· Primer layer: Approx. 50 µm
	
	

	
	· Intermediate layer (if necessary): Approx. 70 µm.
	
	

	
	· Top coat (finish layer): Approx. 60 µm.
	
	

	
	e) Finish-coat Color 
	RAL 7032 shade
	

	2.4
	Ingress Protection
	IP41
	

	2.5
	Rodent Protection
	Yes
	

	2.6
	Galvanizing
	
	

	2.7
	Marking
	
	

	3
	Main Module
	
	

	
	a) Manufacturer
	
	

	
	b) Model/Type
	
	

	
	c) Firmware version year
	
	

	
	d) RTOS maker, name, version
	
	

	3.1
	Central Processing Module (CPM)
	
	

	
	a) The processor shall provide diagnostic information in the message structure that the DMS shall monitor. A flag shall be set if the RTUs performs a restart for any reason including power failure.
	Yes
	

	
	b) The programming language for RTU user applications shall comply with IEC 61131-3.
	Yes
	

	
	c) The CPM (Central Processing Module) shall be programmable in a high-level language like C. The Authority shall be able to program the RTU, manage the RTU database, upload/download parameters and configuration setting from the FRTU test set
	Yes
	

	4
	Power Supply
	
	

	
	a) Power supply voltage
	DC 48V
	

	
	b) Power consumption
	Not more than 100W
	

	5
	Immunity to Electrical Stress and Disturbance
	
	

	
	a) Minimum Insulation of Equipment
	
	

	5.1
	Type test
	
	

	
	a) Testing institutions Name
	
	

	
	b) Exposed Equipment
	
	

	
	c) Rated Insulation Voltage (IEC 60255-5, Table I)
	500 V
	

	
	d) Dielectric Test Voltage (IEC 60255-5, Table I(Clause 6))
	2 kV rms
	

	
	e) Insulation Resistance Test: Required (IEC 60255-5, Clause 7)
	Yes
	

	
	f) Impulse Voltage Test (IEC 60255-5, Clause 8)
	5 kV 1.2/50 μs 0.5 J
	

	5.2
	Controlled Exposure Equipment
	
	

	
	a) Rated Insulation Voltage (IEC 60255-5, Table I)
	60 V
	

	
	b) Dielectric Test Voltage (IEC 60255-5, Table I(Clause 6))
	1 kV rms
	

	
	c) Insulation Resistance Test : Required (IEC 60255-5, Clause 7)
	Yes
	

	
	d) Impulse Voltage Test (IEC 60255-5, Clause 8)
	5 kV 1.2/50 μs 0.5 J
	

	5.3
	Immunity from EMI, Radiated Disturbance, and Electrostatic Discharge
	
	

	
	a) High Voltage Impulse (IEC 60060-1)
	5 kV 0.5 J
	

	
	b) Electrical Disturbances (1 MHz Burst) (IEC 60255-22-1, class 3)
	
	

	
	c) CM (Common Mode)
	2.5 kV
	

	
	d) DM (Differential Mode)
	1 kV
	

	5.4
	Electrostatic Discharge Immunity: 
	
	

	
	a) Air (IEC 61000-4-2, Level 3)
	8 kV
	

	
	b) Direct 61000-4-2, Level 3)
	6 kV
	

	
	c) Radiated Immunity:
	
	

	
	· 80 MHz - 1 GHz (IEC 61000-4-3, Level 3) or
	
	

	
	· 27-500 MHz (IEC 60255-22-3, Class 3) or
	
	

	
	· 50 kHz - 1 GHz (IEC 61000-4-3, Class 3) or
	
	

	
	· 10 V/m 2 W at 0.6 m (ENV 50204 (GSM), Level 3)
	
	

	5.5
	Fast Transient/Burst Immunity:
	
	

	
	a) (IEC 61000-4-4, Level 4) or
	
	

	
	· 4 kV On power supply port
	
	

	
	· 2 kV On I/O Signal data and control
	
	

	
	b) 4 kV (IEC 60255-22-4, Class 4) or
	
	

	
	· 4-5 kV (ANSI/IEEE C37.90.1)
	
	

	
	c) Surge Immunity (IEC 61000-4-5, Level 4)
	2 kV/4 kV
	

	
	d) Conducted Immunity (IEC 61000-4-6, Level 3)
	10 V
	

	
	e) Power Frequency Magnetic Field Immunity (IEC 61000-4-8, Level 3)
	10 A/m
	

	
	f) Pulse Magnetic Field Immunity (IEC 61000-4-9, Level 5)
	100 A/m
	

	
	g) Damped Oscillatory Magnetic Field Immunity (IEC 61000-4-10, Level 4)
	30 A/m
	

	
	h) Oscillatory Transient Immunity:
	
	

	
	i) Ring Wave (IEC 61000-4-12, Level 3)
	2 kV
	

	
	j) Damped Oscillatory (IEC 61000-4-12, Level 3)
	2 kV
	

	6
	Safe Design
	
	

	6.1
	Fail Safe Design Basic
	
	

	
	a) Safe Default Operation
	Yes
	

	6.2
	Redundancy:
	
	

	
	a) CPU
	Yes
	

	
	b) power supplies
	Yes
	

	
	c) communication interfaces
	Yes
	

	6.3
	Watchdog Timer:
	Yes
	

	
	a) Communication Monitoring and Timeout:
	Yes
	

	
	b) Data Protection and Backup:
	Yes
	

	
	c) Alarms and Notifications:
	Yes
	

	
	d) Fail-Open/Fail-Close Design: 
	Yes
	

	
	e) Fail safe design Detail
	Yes
	

	
	f) The probability of undetected bit errors is no greater than
	
	

	
	g) for data
	10-10
	

	
	h) for control
	10-14
	

	6.4
	Control output logic criteria
	
	

	
	a) No false output shall result from a single point of failure in any Card
	Yes
	

	
	b) No false output shall result during power up or power down of the RTUs.
	Yes
	

	
	c) No false output shall result from inadvertently inserting a circuit card into a wrong slot within the FRTUs.
	Yes
	

	7
	Availability of diagnostic information
	
	

	7.1
	Hardware Monitoring
	
	

	
	a) Monitors CPU status
	
	

	
	b) Memory usage
	
	

	
	c) Power conditions
	
	

	
	d) I/O modules overload or disconnection
	
	

	7.2
	Communication Diagnostics
	
	

	
	a) Tracks communication health with other devices 
	
	

	
	b) SCADA/DMS system in DCC
	
	

	
	c) SAS
	
	

	
	d) RMU/FRTU
	
	

	
	e) Packet errors and timeouts.
	
	

	7.3
	Signal Monitoring
	
	

	
	a) Monitors abnormalities of digital and analog input/output signals 
	
	

	7.4
	Self-Diagnostics
	
	

	
	a) watchdog timers
	
	

	
	b) System logs, to automatically detect and recover from system hang-ups or malfunctions.
	
	

	
	c) Environmental Monitoring
	
	

	
	d) Monitors temperature and humidity 
	
	

	
	e) Firmware Diagnostics
	
	

	
	f) Tracks firmware version and health, 
	
	

	
	g) detecting any errors or issues
	
	

	8
	Maintainability
	
	

	8.1
	I/O Module
	
	

	
	a) Shall be replaceable without reprogramming, redefinition of configuration parameters, or rewiring
	Yes
	

	
	b) A control disable switch shall be provide within each I/O module
	Yes
	

	8.2
	Time and Date Facility
	
	

	
	a) Local GPS receiver
	Yes
	

	
	b) Shall be synchronized using a GMT reference signal generated by the DMS in long format and properly accounting for relevant communication path delays
	Yes
	

	
	c) The resolution of the internal clock
	1 ms or better
	

	
	d) Real-time synchronization accuracy
	1 ms
	

	
	e) The internal clock must be re-synchronized using the DMS time and date reference signal when the unit is powered up
	Yes
	

	9
	Maintenance Tool (Portable Configuration and Maintenance Terminal, PCMT) (If required)
	
	

	9.1
	Remote Configuration Tool or Configuration Software
	
	

	
	a) Maintenance Tool Software
	
	

	
	b) Engineering (Configuration) Tool Software
	
	

	
	c) SCADA Configuration Utility Software
	
	

	9.2
	Hardware
	
	

	
	a) OS
	
	

	
	b) Maker
	
	

	
	c) Type/Model
	
	

	
	d) CPU
	
	

	
	e) Memory
	
	

	
	f) Storage
	
	

	10
	Input and Output
	
	

	10.1
	Functional Requirements
	
	

	
	Onboard battery
	Yes/No
	

	10.2
	Input/Out Points
	
	

	
	a) Number of DI point
	
	

	
	b) Number of DO point
	
	

	
	c) Number of AI point
	
	

	
	d) A/D converters, a digital resolution
	at least 32,767 counts
(sign plus 15 data bits)
	

	
	e) Number of AO point
	
	

	10.3
	Status Inputs (DI)
	
	

	
	a) input dry contact with power supplied from RTU
	Yes
	

	
	b) The debounce time period for each status input shall be individually user configurable.
	Yes
	

	
	c) Optical isolate
	Yes
	

	
	d) LED indicator or LCD with keypad
	Yes
	

	
	e) Wetting Voltage
	24~60 VDC
	

	
	f) Single Contact, Two-State Status (SC-2S)
	Yes
	

	
	g) Double Contacts, Two-State Status (DC-2S)
	Yes
	

	
	h) Pulse Accumulators
	Yes
	

	10.4
	Control Outputs (DO)
	
	

	
	a) Dry Contact
	Yes
	

	
	b) On/Off Device Control
	Yes
	

	
	c) Momentary control outputs
	Yes
	

	
	d) Pulse duration (adjustable)
	0.1 to 25 s
	

	
	e) Increment (pulse duration)
	0.1 s
	

	
	f) Command receipt timer (adjustable)
	up to 20 s or longer
	

	
	g) Control output contacts Voltage
	24~130 VDC
	

	
	h) Control output contacts operations
	
	

	
	i) Control output relay driving load
	6 A at primary control voltage
	

	
	j) Select-Before-Operate (SBO)
	Yes
	

	10.5
	Configurable Serial Ports
	
	

	
	a) Serial RS-232 ports
	Yes
	

	
	b) Serial RS-485 ports
	Yes
	

	
	c) for data communication with the DMS (1200-19200 bps)
	1
	

	
	d) for local diagnostic and test purposes (1200-19200 bps)
	1
	

	
	e) Protocol
	MODBUS RTU
	

	11
	Communication port
	
	

	11.1
	Ethernet (IP) Communications
	
	

	
	a) Master Station via SDH/MPLS
	
	

	
	· Protocol:60870-5-104
	Yes
	

	
	· Port: Optical Ether Net
	Yes
	

	
	b) SAS via GW(Gateway)
	
	

	
	· Protocol:60870-5-104
	Yes
	

	
	· Port: Optical Ether Net
	Yes
	

	
	c) Maintenance PC (PCMT)
	
	

	
	· Protocol:
	Yes
	

	
	· Port: Ether Net
	Yes
	

	
	d) Local SCADA (if required)
	
	

	
	· Protocol:
	Yes
	

	
	· Port: Optical Ether Net
	Yes
	

	12
	Data Processing
	
	

	12.1
	Sequence of Events
	
	

	
	a) Assignation of any status input point to SOE point
	Yes
	

	
	b) SOE resolution time of change
	±1ms or better
	

	
	c) SOE buffer sizing
	At least 5,000 events
	

	
	d) Reporting SOE events
	Yes
	

	12.2
	Scan Group
	
	

	
	a) Number of Scan Group
	At least 16 group
	

	13
	Test
	
	

	13.1
	RTU Testing
	
	

	
	a) Test Plans and Test Procedures
	Yes
	

	
	b) Test Report
	Yes
	

	
	c) Factory Inspections and Test
	Yes
	

	
	d) Type Testing
	Yes
	

	
	e) The RTUs as a class, shall have passed type tests in accordance with IEC 60255-3, IEC 60255-5, IEC 60255-6, IEC 61000-4-2, and IEC 61000-4-3
	Yes
	

	
	f) Dielectric tests
	Yes
	

	
	g) Impulse voltage withstand tests
	Yes
	

	
	h) High frequency disturbance tests
	Yes
	

	
	i) Thermal requirement tests
	Yes
	

	
	j) Mechanical requirement tests
	Yes
	

	
	k) Contact performance tests
	Yes
	

	
	l) Electromagnetic radiation susceptibility tests
	Yes
	

	
	m) Electrostatic discharge susceptibility tests
	Yes
	

	13.2
	Factory Acceptance Test (FAT)
	
	

	
	a) Full Functional Test
	Yes
	

	
	b) Factory Routine Test
	Yes
	

	
	c) Test Procedure
	Yes
	

	
	d) Factory Acceptance Test (FAT) Procedure including test circuit diagrams and Test Results Report Format
	Yes
	

	13.3
	Site Acceptance Test (SAT)
	Yes
	

	
	a) Site Acceptance Test (SAT) Procedure including test circuit diagrams and Test Results Report Format
	Yes
	

	
	b) Switchgear operation Test
	Yes
	

	
	c) End-to-End Test
	Yes
	

	13.4
	Test Equipment list and Calibration Certificate
	Yes
	

	14
	Documentation
	
	

	
	a) Documentation Plan
	Yes
	

	
	b) Manuals
	Yes
	

	
	c) Installation Manual
	
	

	
	d) User Manual
	
	

	
	e) Configuration Manual
	
	

	
	f) Maintenance Manual
	
	

	
	g) Troubleshooting Manual
	
	

	
	h) Technical Specifications Manual
	
	

	
	i) Software Update Guide
	
	

	
	j) Drawings
	Yes
	




[bookmark: _Toc208935494]FRTU (Feeder Remote Terminal Unit)
	Item
	Details
	NEA Requirement
	To be filled by Bidder

	1
	FRTU module
	
	

	
	a) Manufacturer
	
	

	
	b) Model
	
	

	
	c) Firmware version year
	
	

	
	d) Years of Manufacturing
	10 Years
	

	2
	Common Specifications
	
	

	2.1
	Service Condition
	
	

	
	a) Operation at elevations
	up to 1,500 meters above sea level.
	

	2.2
	Outdoor Devices
	
	

	2.2.1
	Type test
	
	

	
	a) Submission of Certified copy of type test certificates and test report
	Yes
	

	
	b) Temperature (per IEC 60068-2-1, 2 and 3)
	-10°C to +60°C
	

	
	c) Temperature Gradient (per IEC 60068-2-14)
	up to 30°C
	

	
	d) Relative Humidity (per IEC 60068-2-30)
	up to 95% at 40°C
	

	
	e) Cyclic Damp Heat (per IEC 60068-2-30)
	40°C to 25°C at 95% Relative Humidity
	

	
	f) Absolute Humidity (per IEC 60068-2-30)
	up to 29 g/m3
	

	
	g) Vibration (sinusoidal) (per IEC 60068-2-6)
	2 g acceleration, 9 to 350 Hz
	

	
	h) Shock test (per IEC 60068-2-27)
	15 g 11 ms
	

	
	i) For pole-mounted device
	up to 10 degrees
	

	2.3
	Fail Safe Design
	
	

	
	a) The probability of undetected bit errors is no greater than
	
	

	
	· for data
	10-10
	

	
	· for control
	10-14
	

	2.4
	Control output logic criteria
	
	

	
	a) No false output shall result from a single point of failure in any Card
	Yes
	

	
	b) No false output shall result during power up or power down of the FRTUs.
	Yes
	

	
	c) No false output shall result from inadvertently inserting a circuit card into a wrong slot within the FRTUs.
	Yes
	

	2.5
	Maintainability
	
	

	
	a) No preventive maintenance and inspections.
	Yes/No
	

	
	b) If required. No medium or high voltage circuit be de-energized.
	Yes
	

	2.6
	Ingress Protection
	IP20, IP40 for front
	

	2.7
	Marking
	
	

	2.8
	Immunity to Electrical Stress and Disturbance
	-
	-

	2.8.1
	Minimum Insulation of Equipment
	-
	-

	
	Type test
	-
	-

	
	a) Exposed Equipment:
	-
	

	
	· Rated Insulation Voltage (IEC 60255-5, Table I)
	500 V
	

	
	· Dielectric Test Voltage (IEC 60255-5, Table I(Clause 6))
	2 kVrms
	

	
	· Insulation Resistance Test: Required (IEC 60255-5, Clause 7)
	Yes
	

	
	· Impulse Voltage Test (IEC 60255-5, Clause 8)
	5 kV 1.2/50 us 0.5 J
	

	
	b) Controlled Exposure Equipment:
	-
	-

	
	· Rated Insulation Voltage (IEC 60255-5, Table I)
	60 V
	

	
	· Dielectric Test Voltage (IEC 60255-5, Table I(Clause 6))
	1 kVrms
	

	
	· Insulation Resistance Test: Required (IEC 60255-5, Clause 7)
	Yes
	

	
	· Impulse Voltage Test (IEC 60255-5, Clause 8)
	5 kV 1.2/50 μs 0.5 J
	

	2.8.2
	Immunity from EMI, Radiated Disturbance, and Electrostatic Discharge
	
	

	
	a) High Voltage Impulse (IEC 60060-1)
	5 kV 0.5 J
	

	
	b) Electrical Disturbances (1 MHz Burst) (IEC 60255-22-1, class 3)
	
	

	
	c) CM (Common Mode)
	2.5 kV
	

	
	d) DM (Differential Mode)
	1 kV
	

	2.8.3
	Electrostatic Discharge Immunity
	
	

	
	a) Air (IEC 61000-4-2, Level 3)
	8 kV
	

	
	b) Direct 61000-4-2, Level 3)
	6 kV
	

	
	c) Radiated Immunity:
	-
	-

	
	d) 80 MHz - 1 GHz (IEC 61000-4-3, Level 3) or
	
	

	
	e) 27-500 MHz (IEC 60255-22-3, Class 3) or
	
	

	
	f) 50 kHz - 1 GHz (IEC 61000-4-3, Class 3) or
	
	

	
	g) 10 V/m 2 W at 0.6 m (ENV 50204 (GSM), Level 3)
	
	

	2.8.4
	Fast Transient/Burst Immunity:
	
	

	
	a) (IEC 61000-4-4, Level 4) or
	
	

	
	b) 4 kV On power supply port
	
	

	
	c) 2 kV On I/O Signal data and control
	
	

	
	d) 4 kV (IEC 60255-22-4, Class 4) or
	
	

	
	e) 4-5 kV (ANSI/IEEE C37.90.1)
	
	

	
	f) Surge Immunity (IEC 61000-4-5, Level 4)
	2 kV/4 kV
	

	
	g) Conducted Immunity (IEC 61000-4-6, Level 3)
	10 V
	

	
	h) Power Frequency Magnetic Field Immunity (IEC 61000-4-8, Level 3)
	10 A/m
	

	
	i) Pulse Magnetic Field Immunity (IEC 61000-4-9, Level 5)
	100 A/m
	

	
	j) Damped Oscillatory Magnetic Field Immunity (IEC 61000-4-10, Level 4)
	30 A/m
	

	
	k) Oscillatory Transient Immunity:
	
	

	
	l) Ring Wave (IEC 61000-4-12, Level 3)
	2 kV
	

	
	m) Damped Oscillatory (IEC 61000-4-12, Level 3)
	2 kV
	

	3
	Functional Requirements
	
	

	
	a) Onboard battery
	No
	

	3.1
	Input/Out Points
	
	

	
	a) Number of DI point
	
	

	
	b) Number of DO point
	
	

	
	c) Number of AI point
	
	

	
	d) A/D converters, a digital resolution
	at least 16 bits plus sign
	

	
	e) Number of AO point
	
	

	
	f) Communication port:
	-
	-

	
	· Number of RS232 port
	
	

	
	· Number of RS485 port
	
	

	
	· Number of Ethernet Port
	
	

	
	· Number of USB Port
	
	

	3.1.2
	Status Inputs
	-
	-

	
	a) The debounce time period for each status input shall be individually user configurable.
	Yes
	

	
	b) Optical isolate
	Yes
	

	
	c) LED indicator or LCD with keypad
	Yes
	

	
	d) Wetting Voltage
	24 VDC
	

	
	e) Accommodated:
	-
	-

	
	· Single Contact, Two-State Status (SC-2S)
	Yes
	

	
	· Double Contacts, Two-State Status (DC-2S)
	Yes
	

	
	· Pulse Accumulators
	Yes
	

	3.1.3
	Control Outputs
	-
	-

	
	a) On/Off Device Control
	Yes
	

	
	b) Momentary control outputs
	Yes
	

	
	c) Pulse duration (adjustable)
	0.1 to 25 s
	

	
	d) Increment (pulse duration)
	0.1 s
	

	
	e) Command receipt timer (adjustable)
	up to 20 s or longer
	

	
	f) Control output contacts Voltage
	24 VDC
	

	
	g) Control output contacts operations
	106
	

	
	h) Control output relay driving load
	6 A at primary control voltage
	

	
	i) Select-Before-Operate (SBO)
	Yes
	

	3.2
	Input/Out Points Counts
	
	

	3.3
	Sequence of Events:
	
	

	
	a) Assignation of any status input point to SOE point
	Yes
	

	
	b) SOE resolution time of change
	±1ms or better
	

	
	c) SOE buffer sizing
	At least 20,000 events
	

	3.4
	Feeder Fault Current Detection
	
	

	
	a) Detecting the passage of feeder fault current
	Yes
	

	
	b) Capability to download and upload fault current setpoints and fault duration time periods
	Yes
	

	
	c) Designed to prevent misoperation due to magnetizing-inrush current and other transient no-fault conditions
	Yes
	

	
	d) Involving up to 3 reclosures prior to lockout
	Yes
	

	
	e) Reporting SOE events
	Yes
	

	
	f) Buffer
	at least 128 events
	

	3.5
	Configurable Serial Ports
	
	

	
	a) Serial RS-232 ports
	Yes
	

	
	b) Serial RS-485 ports
	Yes
	

	
	c) for data communication with the DMS (1200-19200 bps)
	1
	

	
	d) for local diagnostic and test purposes (1200-19200 bps)
	1
	

	
	e) Protocol
	MODBUS RTU
	

	3.6
	Master Station Communications
	
	

	
	a) 60870-5-104 
	Yes
	

	4
	FRTU Architecture
	
	

	4.1
	Central Processing Module
	
	

	
	a) The processor shall provide diagnostic information in the message structure that the DMS shall monitor. A flag shall be set if the FRTUs performs a restart for any reason including power failure.
	Yes
	

	
	b) Applied RTOS (Real Time Operation System)
	
	

	
	c) CPM shall be programmable in a high-level language like C. The Authority shall be able to program the FRTU, manage the FRTU database, upload/download parameters and configuration setting from the FRTU test set
	Yes
	

	
	d) Watch dog timer
	Yes
	

	4.2
	I/O Module
	
	

	
	a) Shall be replaceable without reprogramming, redefinition of configuration parameters, or rewiring
	Yes
	

	
	b) A control disable switch shall be provided within each I/O module
	Yes
	

	4.3
	Time and Date Facility
	
	

	
	a) Shall be synchronized using a GMT reference signal generated by the DMS in long format and properly accounting for relevant communication path delays
	Yes
	

	
	b) The resolution of the internal clock
	1 ms or better
	

	
	c) Real-time synchronization accuracy
	1 ms
	

	
	d) The internal clock must be re-synchronized using the DMS time and date reference signal when unit is power up
	Yes
	

	4.4
	Enclosures
	Yes
	

	4.5
	Power Supply
	Yes
	

	
	a) Voltage
	24 VDC
	

	
	b) Total burden (W)
	
	

	5
	FRTU Test Set
	
	

	6
	Software/Firmware
	
	

	6.1
	General
	
	

	6.2
	Diagnostic Software
	
	

	6.3
	Programmable Logic Facility
	
	

	7
	FRTU Testing
	
	

	7.1
	Testing
	Yes
	

	7.2
	Test Plans and Test Procedures
	Yes
	

	7.3
	Test Report
	Yes
	

	7.4
	Factory Inspections and Test
	Yes
	

	
	a) Type Testing
	Yes
	

	
	b) The FRTUs as a class, shall have passed type tests in accordance with IEC 60255-3, IEC 60255-5, IEC 60255-6, IEC 61000-4-2, and IEC 61000-4-3
	Yes
	

	
	c) Dielectric tests
	Yes
	

	
	d) Impulse voltage withstand tests
	Yes
	

	
	e) High frequency disturbance tests
	Yes
	

	
	f) Thermal requirement tests
	Yes
	

	
	g) Mechanical requirement tests
	Yes
	

	
	h) Contact performance tests
	Yes
	

	
	i) Electromagnetic radiation susceptibility tests
	Yes
	

	
	j) Electrostatic discharge susceptibility tests
	Yes
	

	7.5
	Factory Acceptance Test
	
	

	7.5.1
	Full Functional Test
	Yes
	

	7.5.2
	Factory Routine Test
	Yes
	

	7.5.3
	Site Acceptance Test
	Yes
	

	7.5.4
	End-to-End Test
	Yes
	

	7.6
	Test Equipment
	Yes
	

	8
	Documentation Plan
	Yes
	

	8.1
	Instructor Manuals
	Yes
	

	8.2
	Drawings
	Yes
	


[bookmark: _Toc208935495]SDH/MPLS Switchable Optical Terminal
	No.
	Description
	NEA Requirement
	To be filled by Bidder

	1
	Manufacturer
	　
	　

	
	a) Name of manufacturer
	　
	　

	
	b) Type
	　
	　

	
	· Power supply voltage
	To apply the contractor supply 48Vdc system
	　

	
	· Consumption (W)
	　
	　

	2
	Installation and size
	　
	　

	　
	a) To be installed in RTU cabinet
	　
	　

	　
	b) 19 inch Lack mount type
	　
	　

	
	· Size: W (width) x H (height) x D (depth)
	　
	　

	3
	 Function
	　
	　

	
	a) Supported Protocols:
	　
	　

	
	· SDH, MPLS, MPLS-TP (Transport Profile)
	Ensures the equipment supports both SDH and MPLS protocols
	　

	
	b) IEC607870-5-104 Protocol handling
	　
	　

	
	· TCP/IP over SDH
	Yes
	　

	
	· Encapsulation (VC-12, VC-4)
	Yes
	　

	
	c) Transmission Speed:
	　
	　

	
	· Supported transmission speeds for both SDH and MPLS
	STM-1, STM-4, STM-16, STM-64, 1Gbps, 10Gbps, 40Gbps, 100Gbps
	　

	
	d) Cross-Connect Function
	　
	　

	
	· Digital Cross Connect (DXC), Ethernet Cross Connect
	Cross-connect functionality between SDH and MPLS
	　

	
	· SDH Layer Cross-connect 
	(TDM multiplexing at VC-12, VC-4 level)
	　

	
	e) Protection Features
	　
	　

	
	· MSP (Multiplex Section Protection), SNCP (Sub-Network Connection Protection), Fast Reroute
	Protection features for both SDH and MPLS
	　

	
	f) Synchronization
	　
	　

	
	· SSU (Synchronization Supply Unit), SyncE (Synchronous Ethernet)
	Synchronization support for both SDH and MPLS networks
	　

	
	g) Label Switching Function
	　
	　

	
	· Label Distribution Protocol (LDP), RSVP-TE
	Label switching protocols for MPLS networks
	　

	
	h) VPN Support
	　
	　

	
	· L2VPN, L3VPN, VPLS
	VPN support within the MPLS network
	　

	
	i) Bandwidth Management
	　
	　

	
	· Bandwidth Allocation, Traffic Engineering, Load Balancing
	Bandwidth management, traffic engineering, and load balancing
	　

	
	j) Service Interfaces
	　
	　

	
	· Ethernet over SDH (EoS), Ethernet over MPLS (EoMPLS), TDM over MPLS
	Support for Ethernet and TDM services over both SDH and MPLS
	　

	
	k) Management Functions
	　
	　

	
	· SNMP, CLI, Web Interface, Network Management System (NMS)
	Management and monitoring support for both SDH and MPLS
	　

	
	l) Security Features
	　
	　

	
	· Access Control, Encryption, Authentication
	Security features for both SDH and MPLS
	　

	
	m) Applicable Standards
	　
	　

	
	· ITU-T G.707, G.783, G.803, RFC 3031, RFC 4364
	Compliance with standards for both SDH and MPLS
	　

	
	n) Scalability Architecture, Multi-Protocol Support
	　
	　

	
	· Scalability to accommodate future upgrades and protocol transitions from SDH to MPLS
	　
	　

	
	o) Diagnostics and Alarms
	　
	　

	
	· Remote Diagnostics, Alarm Notification, Path Trace, Ping, Traceroute
	Diagnostic and alarm notification functions, path analysis capabilities
	　

	
	p) Redundancy
	　
	　

	
	· Redundant Power Supply, Redundant Processor, Fast 
	Ensuring redundancy for both SDH and MPLS
	　

	
	· Reroute (MPLS), Path Protection (SDH)
	　
	　

	
	q) Power Requirements
	　
	　

	
	· DC 48V, AC 230V
	Required power type and voltage
	　

	
	r) Environmental Tolerance
	　
	　

	
	· Temperature, Humidity, Vibration, Shock
	Tolerance to environmental conditions (temperature, humidity, vibration, shock)
	　

	
	s) Throughput
	　
	　

	
	· Maximum Throughput
	Maximum throughput (data transfer capacity)
	　

	
	t) Software Upgrades
	　
	　

	
	· In-Service Software Upgrades (ISSU), Automated Patching
	Software update functionality (ability to update without service interruption)
	　

	
	u) Installation and Maintenance
	　
	　

	
	· Easy Installation, Low Maintenance Requirement
	Easy installation and low maintenance requirements
	　



Here is a summary of the technical particulars and guarantees table for a GPRS modem, similar to the LoRa F8L10 model:
Technical Particulars and Guarantees for GPRS Modem
	No.
	Description
	NEA Requirement
	To be filled by Bidder

	1
	Modem Model
	Equivalent to LoRa F 8L10
	

	2
	Operating Frequency
	GSM 900/1800 MHz
	

	3
	Communication Protocol
	TCP/IP, UDP, HTTP, FTP, SMS
	

	4
	Supported Features
	POTA (Program Over the Air), SMS Alerts, Auto-restart
	

	5
	Interface
	RS232, RS485, Ethernet (optional)
	

	6
	Communication Speed
	Up to 115,200 bps
	

	7
	Data Collection
	Meter data, instantaneous values, billing data, tamper data
	

	8
	Meter Compatibility
	Compatible with DLMS/COSEM and IEC 62056 meters
	

	9
	GPRS Class
	Class 10/12
	

	10
	Power Supply
	48V DC / 110V DC / 230V AC (single/three-phase)
	

	11
	Power Consumption
	Max 3.5 VA
	

	12
	Operating Temperature
	-10°C to +55°C
	

	13
	Humidity
	Up to 95% RH (non-condensing)
	

	14
	Enclosure
	Polycarbonate, IP55-rated
	

	15
	EMI/EMC Compliance
	IEC 61000-4-2, 61000-4-4, 61000-4-5
	

	16
	SIM Card Compatibility
	1.8V/3V
	

	17
	Antenna Specification
	SMA connector, built-in antenna (-6dbi), external antenna option (14dbi)
	

	18
	Firmware Update
	Over the Air (OTA)
	

	19
	Data Transmission Interval
	Configurable (15 min, 30 min, 1 hour)
	

	20
	Real-Time Alerts
	Power, network, communication error alerts
	

	21
	Software Tools
	Configuration, remote management, firmware update tools
	

	22
	Remote Management
	Remote reset, configuration change, data collection
	

	23
	Security
	AES 128/256-bit encryption, VPN support
	

	24
	Test Reports
	Required EMI/EMC test reports compliant with IEC 61000-4
	




[bookmark: _Toc208935496]Underground Fiber Optic Cable (UGFO) – 24 Fibers
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Name of Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Year of Manufacturing Experience
	Years
	10
	

	4
	No. of Fibres: Dual Window Single-Mode:
	No.
	24
	

	5
	No. of loose Tubes
	No.
	6
	

	6
	No. of Fibre / tube
	No.
	4
	

	7
	Cable Diameter
	Mm
	13.2
	

	8
	Nominal cable weight
	Kg/km
	140
	

	9
	Inner sheath thickness
	Mm
	1.2
	

	10
	Outer sheath thickness
	Mm
	1.6
	

	11
	Expected Cable Life:
	Year
	25 Year
	

	12
	Whether the offered design(s) of UGFO conforms to the technical specification requirements
	-
	Yes/No
	



[bookmark: _Toc208935497]Underground Fiber Optic Cable (UGFO) – 96 Fibers
	No.
	Description
	Unit
	NEA requirement
	To be filled by Bidder

	1
	Name of Manufacturer
	
	
	

	2
	Country of Origin
	
	
	

	3
	Year of Manufacturing Experience
	Years
	10
	

	4
	No. of Fibres: Dual Window Single-Mode:
	No.
	96
	

	5
	No. of loose Tubes
	No
	8
	

	6
	No. of Fibre / tube
	No
	12
	

	7
	Cable Diameter
	Mm
	14.5
	

	8
	Nominal cable weight
	kg/km
	175
	

	9
	Inner sheath thickness
	Mm
	1.2
	

	10
	Outer sheath thickness
	Mm
	1.6
	

	11
	Expected Cable Life:
	Year
	25 Year
	

	12
	Whether the offered design(s) of UGFO conforms to the technical specification requirements
	-
	Yes/No
	



[bookmark: _Toc208935498]DUAL-WINDOW SINGLE MODE (DW-SM)
	No.
	Description
	NEA Requirement
	To be filled by Bidder

	1.
	Fiber manufacturer(s) / Type:
	　
	　

	2.
	Attenuation Coefficient
	　
	　

	　
	· 1310 nm:
	≤ 0.35 dB/km
	　

	　
	· 1550 nm:
	≤ 0.21 dB/km
	　

	3.
	Point discontinuity @ 1310nm:
	　
	　

	　
	· 1310 nm:
	≤ 0.05 dB
	　

	　
	· 1550 nm:
	≤ 0.05 dB
	　

	4.
	Nominal Mode Field Diameter
	　
	　

	　
	· 1310 nm:
	8.6 to 9.5 µm (± 0.6 µm)
	　

	　
	· 1550 nm:
	8.6 to 9.5 µm (± 0.6 µm)
	　

	5.
	Chromatic Dispersion Coefficient
	　
	　

	　
	· 1310 (1288-1339) nm:
	3.5 ps /(nm x km)
	　

	　
	· 1310 (1271-1360) nm:
	5.3 ps/(nm x km)
	　

	　
	· 1550 nm:
	18 ps/(nm x km)
	　

	6.
	Zero dispersion wavelength:
	1300 to 1324 nm
	　

	7.
	Cutoff wavelength:
	≤ 1260 nm
	　

	8.
	Bend Performance:
	　
	　

	　
	· (37.5 mm radius, 100 turns) @1310 nm
	≤ 0.05 dB
	　

	　
	· (30 mm radius, 100 turn) @1550 nm
	≤ 0.05 dB
	　

	　
	· (16mm radius, 1 turn) @ 1550nm
	≤ 0.05 dB
	　

	9.
	Cladding Diameter (nominal ± deviation):
	125.0 µm ± 1 µm
	　

	10.
	Polarisation mode dispersion coefficient
	≤ 0.2 ps/km1/2
	　

	11.
	Proof test level
	≥ 0.69 Gpa
	　



