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BANGLADESH POWER DEVELOPMENT BOARD



TENDER DOCUMENT

FOR

CONSTRUCTION OF 50MWp (DC) SOLAR PHOTOVOLTAIC GRID TIED POWER PLANT AT RANGUNIA, CHATTAGRAM, BANGLADESH ON TURNKEY BASIS
(One Stage Two Envelope Tendering Method)

(Design, Engineering, Manufacturing, Supply, Installation, Testing & Commissioning and 2 (Two) Years Warranty Period)



Invitation for Tender No: 27.11.0000.101.14.013.26-937, Dated: 20/04/2026
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Secretary
Bangladesh Power Development Board
Wapda Building (1st Floor), Motijheel, C/A.
Dhaka, Bangladesh





April, 2026
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This schedule shall use the latest site-specific radiation and weather data from Meteonorm for all calculations of Net Plant Capacity, Net Energy Output, and Performance Ratio (PR). All modelling, simulations, and guarantees must be based on this data to ensure accurate and realistic performance assessment.
The bidder shall provide the following guarantees in accordance with the tender requirements; failing which, the bid shall be deemed non-responsive:
1.1 Net Plant Capacity (at high tension side of 33 kV step-up transformer)
· Minimum ________MWac
1.2 Net Energy Output (at high tension side of 33 kV step-up transformer) 
· 1st Year: Minimum ___________million kWh
· 2nd Year: Minimum _________million kWh
1.3 PV Module Degradation Guarantee
· 1st Year: Maximum ______%
· 2nd Year to 30th years: Maximum ______% per year
1.4 Time for completion
Total time from effective date to Successful Completion (OAC) of the Plant	: ……………………Days
1.5 Design Life of the Plant
· Minimum _______Years,
1.6 Guaranteed Bid Performance Ratio
For the simulation of the expected yield of the PV plant, which is the basis for the guaranteed performance. The Tenderer is required to perform the yield estimation by using PVsyst software only. The Performance Ratio (PR) of the Power Plant shall be not less than 78% for each calendar month, irrespective of the month of commissioning.

Table: Guaranteed Performance Ratio [PR]
	Month
	Performance Ratio (PR) % at Operational Acceptance
	1st Year (during DLP)
	2nd Year (during DLP)

	
	
	Performance Ratio (PR) %
	Performance Ratio (PR) %

	January
	
	
	

	February
	
	
	

	March
	
	
	

	April
	
	
	

	May
	
	
	

	June
	
	
	

	July
	
	
	

	August
	
	
	

	September
	
	
	

	October
	
	
	

	November
	
	
	

	December
	
	
	

	Mean PR
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[bookmark: _Hlk226790932]1.7 Guaranteed Bid Performance Schedule

	End of Year
	Module degradation
Loss in performance
	Annual Estimated Production (MWh)
	Cumulative Estimated Production
(MWh)
	Annual Guaranteed Production
(MWh)
	Cumulative Guaranteed Production
(GWh)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	17
	
	
	
	
	

	18
	
	
	
	
	

	19
	
	
	
	
	

	20
	
	
	
	
	

	21
	
	
	
	
	

	22
	
	
	
	
	

	23
	
	
	
	
	

	24
	
	
	
	
	

	25
	
	
	
	
	


[bookmark: _Hlk226790941]This schedule shall be based on the latest site-specific radiation and meteorological data from Meteonorm used in the PVsyst model submitted with the Bid.

1.8 Guaranteed Annual Performance Schedule

	End of Year
	Module degradation
Loss in performance
	Annual Estimated Production
(MWh)
	Annual Guaranteed Production
(MWh)
	Actual Production
(MWh)
	Annual loss of Production due to curtailment
(MWh)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	17
	
	
	
	
	

	18
	
	
	
	
	

	19
	
	
	
	
	

	20
	
	
	
	
	

	21
	
	
	
	
	

	22
	
	
	
	
	

	23
	
	
	
	
	

	24
	
	
	
	
	

	25
	
	
	
	
	


This schedule shall be filled after Operational Acceptance of the Plant and shall be based on actual radiation and weather data recorded from the Plant’s meteorological (meteo) stations.



1.9 Loss of Production due to curtailment (MWh)

	End of Year
	 Grid Outage Time (hour)
	Daily loss of Production

	
	(Time: 6:00 AM up to 6:00 PM from Mar to Oct and from 7:00 AM up to 5:00 PM from Nov to Feb)
	 Capacity (AC] × Plant Factor (0.20) × Grid Outage Time (Million kWh) 

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	.
	
	

	.
	
	

	.
	
	

	23
	
	

	24
	
	

	25
	
	

	26
	
	

	27
	
	

	28
	
	

	29
	
	

	30
	
	

	Total
	
	


This schedule shall be filled after Operational Acceptance of the Plant

1.10 Annual Loss of Production due to curtailment (MWh)

	End of Month
	Monthly loss of Production
	End of Year
	Annual loss of Production

	1
	
	1
	

	2
	
	2
	

	3
	
	3
	

	4
	
	4
	

	5
	
	5
	

	6
	
	6
	

	7
	
	7
	

	8
	
	8
	

	9
	
	9
	

	10
	
	10
	

	11
	
	11
	

	12
	
	12
	

	13
	
	13
	

	14
	
	14
	

	15
	
	15
	

	16
	
	16
	

	17
	
	17
	

	18
	
	18
	

	19
	
	19
	

	20
	
	20
	

	21
	
	21
	

	22
	
	22
	

	23
	
	23
	

	24
	
	24
	

	25
	
	25
	

	Total
	
	
	


This schedule shall be filled after Operational Acceptance of the Plant



[bookmark: _Toc50275649][bookmark: _Toc240339832][bookmark: _Toc50199163][bookmark: _Toc50259658][bookmark: _Toc50260633][bookmark: _Toc50261670][bookmark: _Toc50262324][bookmark: _Toc50262993]2. Schedule B: Technical Data Sheet 
The following GTP to be filled up appropriately, then Seal & Signed by both manufacturer and bidder on Manufacturer’s Letterhead Pad. Otherwise, his bid shall be non-responsive.

2.1: Solar Photovoltaic Module
	Sl. No.
	Description
	Purchaser's Requirement
	Manufacturer’s Particulars

	1
	Description of the Item
	Solar PV Module
	

	2
	Name of the Manufacturer
	To be mentioned
	

	3
	Address of the Manufacturer
	To be mentioned 
	

	4
	Standard
	IEC61215:2021/IEC61730:2023/IEC61701 / IEC62716 / IEC60068/IEC62804/ISO9001:2015/ISO14001:2015/ISO45001:2018
	

	5
	Model number 
	To be mentioned
	

	6
	Type of solar Cells 
	N-Type Mono Crystalline Bifacial
	

	7
	Rated Power (Pmax)
	Minimum 650 Wp at STC
	

	
	
	Minimum 730 Wp at BNPI
	

	8
	Bifacial Factor
	Minimum 85 ± 5%
	

	9
	Power Tolerance (STC) 
	 0~+3%
	

	10
	Voltage at Pmax (V mp)
	To be mentioned
	

	11
	Open circuit voltage (Voc)
	To be mentioned
	

	12
	Bifacial Factor
	Minimum 85±5%
	

	13
	Temperature Co-efficient (Pmax)
	Maximum -0.26%/ºC
	

	14
	Temperature Co-efficient (Voc)
	Maximum -0.25%/ºC
	

	15
	Module Efficiency
	Minimum 24.00%
	

	16
	Front Glass
	2.00 mm, Anti-Reflection Coating 
	

	17
	Back Glass
	2.0 mm, Heat Strengthened Glass
	

	18
	Frame 
	Anodized Aluminum Alloy
	

	19
	Operating Temperature
	Minimum -40ºC to +70ºC
	

	20
	Minimum Static Load front and back (e.g. wind)
	Front 5400Pascal
Rear 2400Pascal
	

	21
	Junction Box  
	IP 68 rated
	

	23
	Wind velocity withstands 
	200 km/h
	

	26
	Annual Degradation
	1st Year: Maximum 1%
	

	
	
	From 2 - 30 Year: Maximum 0.35%
	

	27
	Performance Warranty 
	Minimum 30 years 
	

	28
	Product Warranty
	Minimum 12 years 
	

	29
	Certifications 
	UL, TUV, ISO or equivalent
	

	30
	Catalogue
	To be submitted
	









	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder













2.2: Grid Tied Inverter
	Sl. No.
	Description
	Purchaser's Requirement
	Manufacturer’s Particulars

	1
	Name of the Item
	Grid Tied Inverter
	

	2
	Name of the Manufacturer
	To be mentioned
	

	3
	Address of the Manufacturer
	To be mentioned
	

	4
	Standard
	IEC 62109-1/-2, IEC 62920, IEC 60947-2, EN 50549-2, IEC 61683
	

	5
	Certifications
	To be mentioned
	

	6
	Model number
	To be mentioned
	

	INPUT

	7
	Max Input Voltage 
	1500 V
	

	
	Startup Voltage
	To be mentioned
	

	
	Minimum No of Independent MPP input
	6 Nos
	

	OUTPUT

	8
	Nominal AC Output Power
	Minimum 300kW (at unity PF)
	

	
	Nominal Output Voltage
	0.8 kV or above
	

	
	AC Frequency, adjustable
	50 ± 5% Hz
	

	
	AC Grid Connection
	3 phase, 4 wire
	

	9
	Idle power
	≤ 6W
	

	10
	Total Harmonic Distortion 
	< 3%
	

	11
	European efficiency
	Minimum 98% 
	

	12
	Power Factor
	0.8 leading to 0.8 lagging
	

	13
	Reverse Current Protection
	To be incorporated
	

	14
	DC Reverse Polarity Protection
	To be incorporated
	

	15
	Anti-Islanding Protection
	To be incorporated
	

	16
	Ground Fault Monitoring
	To be incorporated
	

	17
	Degree of Protection
	IP66
	

	18
	Communication
	RS485
	

	19
	Display monitor
	LED. WLAN+APP or Bluetooth+APP
	

	20
	Topology
	Transformerless
	

	21
	Warranty
	Minimum 5 years
	

	22
	Catalogue
	To be submitted
	







	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder



















2.3: Power Transformer
	Sl. No.
	Description
	Purchaser's Requirement
	Manufacturer’s
Particulars

	1
	Description of the Item
	LV/33 kV, ---- kVA Power Transformer
	

	2
	Manufacturer’s Name
	To be mentioned
	

	3
	Country of the Origin
	To be mentioned
	

	4
	Manufacturer’s Type/ Model No.
	To be mentioned
	

	5
	Installation
	Outdoor, Tropical, High Rainfall & Humidity
	

	6
	Type
	Core
	

	7
	Coolant
	Mineral oil
	

	8
	Method of Cooling
	ONAN
	

	9
	kVA Rating
	To be mentioned
	

	10
	Number of Phases
	3
	

	11
	Rated frequency, Hz
	50
	

	12
	Rated primary voltage, V
	To be mentioned
	

	13
	Rated no load sec. Voltage, kV
	33
	

	14
	Vector group
	Dyn11
	

	15
	Highest system voltage of-

	
	a) Primary winding, V
	To be mentioned
	

	
	b) Secondary winding, kV
	36
	

	16
	Basic insulation level, KV
	170 kV Peak
	

	17
	Power frequency withstand voltage, kV

	
	a) HT Side
	78
	

	
	b) LT Side
	2.5
	

	18
	Relay Protection
	50/51, 50N/51N, 87T (64REF), 24, 59, 27, 67, 67N, with self-protection (Buchholz, PRD, OTI, WTI etc)
	

	19
	No-Load Loss (W)
	To be mentioned
	

	20
	Full Load Loss (W)
	To be mentioned 
	

	21
	Percentage Impedence
	4.5%
	

	22
	Catalogue
	To be submitted
	

	H.T WINDING

	1
	Nominal Rated voltage 
	33 KV
	

	2
	Maximum system voltage
	36 KV
	

	3
	Basic insulation level (minimum)
	170 kV Peak
	

	4
	Tap Changer
	+2x2.5%, 0, -2x2.5% of rated kV & all fully rated capacity. Tap Changer shall be off load type
	

	5
	Inter phase connection
	Delta
	

	6
	Bushings
	Porcelain, outdoors type with arcing horns of standard gap, mounted on top of tank. Quantity-3 Nos.
	

	7
	Power frequency withstand voltage for one minute
	70 kV
	

	L.T WINDING:

	1
	Nominal Rated voltage 
	To be mentioned (in accordance with the inverter output voltage)
	

	2
	Highest system voltage
	To be mentioned
	

	3
	Basic insulation level (minimum)
	To be mentioned 
	

	4
	Inter phase connection
	Wye
	

	5
	Bushings
	Porcelain, outdoors type with arcing horns of standard gap, mounted on top of tank. Quantity-3 Nos.
	

	6
	Power frequency withstand voltage for one minute
	To be mentioned
	







	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder











































2.4: Switchgear, Control & Protection Panel (630A)
	Sl No
	Description
	Purchaser's
Requirement
	Manufacturer’s Particulars

	1.
	Description of the Item
	MV Switchgear and Metering Panel
	

	2.
	Standard
	Relevant ANSI / IEC Standard
	

	3.
	System nominal voltage kV
	33
	

	4.
	Maximum System Voltage, kV
	36
	

	5.
	Rated Frequency Hz
	50
	

	A
	Vacuum Circuit Breaker of 630 A

	
	Description of the Item
	Vacuum Circuit Breaker
	

	
	Certifications
	To be mentioned
	

	
	Model Number 
	To be mentioned
	

	
	Rated Frequency
	50 Hz
	

	
	Rated Nominal Voltage
	33 kV
	

	
	Maximum Rated Voltage
	36 kV
	

	
	Rated Nominal Current
	630 A 
	

	
	Number of Breaks Per Phase
	To be mentioned
	

	
	Interrupting Medium
	Vacuum
	

	
	Basic Insulation Level
	170 kV peak (1.2/50 µs)
	

	
	Power Frequency Withstand Voltage
	70 kV (For 1 Minute @ 50 Hz)
	

	
	Rated lightning impulse withstand voltage
	170 kV
	

	
	VCB Interrupter
	Class E2C2M2 or Higher
	

	B. PROTECTION CONTROL & METERING

	8
	Transformer Relay Protection
	50/51, 50N/51N, 87T (64REF), 24, 59, 27, 67, 67N etc
	

	
	Manufacture's Name
Country of Origin
	Alstom (UK)/(France)/ABB, Switzerland or Sweden/ Siemens, Germany
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Type of relay
	Numerical programmable Multifunction
	

	
	The Relay protocol
	IEC 61850 type
	

	9
	Separate Auxiliary Flag Relays for Transformer self-protection (OTA, OTT, WTA, WTT, BA, BT, OLTC Surge, PRD for main tank. 

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of Origin
	Shall be mentioned
	

	
	Manufacture's Model no
	Shall be mentioned
	

	
	Type of Relays
	Shall be mentioned
	

	10
	Trip Circuit Supervision (TCS) Relay (Separate Relay for each trip coil)

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Type of Relay
	Shall be mentioned
	

	11
	Trip Relay (Separate Relay)
	
	

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of  Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Operating Time, ms
	<10
	

	
	Self-reset type for O/C, E/F protection
	Yes
	

	
	Hand & Electrical reset type for Differential, REF and Transformer Self-protection
	Yes
	

	12
	Annunciator
	
	

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of  Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Windows, nos.
	24
	

	
	Built in buzzer and buttons for accept, mute, test, reset, etc.
	Yes
	

	13
	Control Switch
	
	

	
	Manufacture's Name & Country
	Shall be mentioned
	

	
	Manufacture's Model/Type No.
	Shall be mentioned
	

	
	Separate TNC/Discrepancy switch and Local Remote (L/R) selector switch
	Yes
	

	14
	AVR Relay: Transformer incomer PCM panel shall be equipped with AVR relay and control switch for RTCC operation along with necessary indication system (Tap position, oil temperature, winding temperature etc.). 
	Yes
	

	15
	METERING AND INSTRUMENTATION

	15.1
	KWH & kVARH Meter
	
	

	
	Manufacture’s Name & Country
	Landis+Gyr/EDMI-MK6E/ELSTER or approved equivalent
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Numerical programmable Multifunction
	

	
	Class of Accuracy
	0.2
	

	15.2
	VOLT METERS with Selector Switch

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, 90 degree scale range
	

	
	Class of Accuracy
	1.0
	

	15.3
	AMPERE METERS
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, 240 degree scale range
	

	
	Class of Accuracy
	1.0
	

	
	Separate A-meter for each phase
	Yes
	

	
	Mega Watt (MW) Meter
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, Import/Export
	

	
	Class of Accuracy
	1.0
	

	15.4
	Mega VAR (MVAR) Meter
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, Import/Export
	

	
	Class of Accuracy
	1.0
	

	16
	The PCM Panel Shall be complied all the technical specification mentioned Voll-2
	Yes
	










	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder








2.5 Switchgear, Control & Protection Panel (1250A)-Outgoing/Grid
	Sl No
	Description
	Purchaser's
Requirement
	Manufacturer’s Particulars

	1.
	Description of the Item
	MV Switchgear and Metering Panel
	

	2.
	Standard
	Relevant ANSI / IEC Standard
	

	3.
	System nominal voltage kV
	33
	

	4.
	Maximum System Voltage, kV
	36
	

	5.
	Rated Frequency Hz
	50
	

	A
	Vacuum Circuit Breaker of 1250 A

	
	Description of the Item
	Vacuum Circuit Breaker
	

	
	Certifications
	To be mentioned
	

	
	Model Number 
	To be mentioned
	

	
	Rated Frequency
	50 Hz
	

	
	Rated Nominal Voltage
	33 kV
	

	
	Maximum Rated Voltage
	36 kV
	

	
	Rated Nominal Current
	1250 A 
	

	
	Number of Breaks Per Phase
	To be mentioned
	

	
	Interrupting Medium
	Vacuum
	

	
	Basic Insulation Level
	170 kV peak (1.2/50 µs)
	

	
	Power Frequency Withstand Voltage
	70 kV (For 1 Minute @ 50 Hz)
	

	
	Rated lightning impulse withstand voltage
	170 kV
	

	
	VCB Interrupter
	Class E2C2M2 or Higher
	

	B. PROTECTION CONTROL & METERING

	8
	Line Protection Relay
	50/51, 50N/51N, 87L, 27, 59, 59N, 67, 67N, 50BF etc
	

	
	Manufacture's Name
Country of Origin
	Alstom (UK)/(France)/ABB, Switzerland or Sweden/ Siemens, Germany
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Type of relay
	Numerical programmable Multifunction
	

	
	The Relay protocol
	IEC 61850 type
	

	10
	Trip Circuit Supervision (TCS) Relay (Separate Relay for each trip coil)

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Type of Relay
	Shall be mentioned
	

	11
	Trip Relay (Separate Relay)
	
	

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of  Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Operating Time, ms
	<10
	

	
	Self-reset type for O/C, E/F protection
	Yes
	

	
	Hand & Electrical reset type for Differential, REF and Transformer Self-protection
	Yes
	

	12
	Annunciator
	
	

	
	Manufacture's Name
	Shall be mentioned
	

	
	Country of  Origin
	Shall be mentioned
	

	
	Manufacture's Model no.
	Shall be mentioned
	

	
	Windows, nos.
	24
	

	
	Built in buzzer and buttons for accept, mute, test, reset, etc.
	Yes
	

	13
	Control Switch
	
	

	
	Manufacture's Name & Country
	Shall be mentioned
	

	
	Manufacture's Model/Type No.
	Shall be mentioned
	

	
	Separate TNC/Discrepancy switch and Local Remote (L/R) selector switch
	Yes
	

	14
	METERING AND INSTRUMENTATION

	14.1
	KWH & kVARH Meter
	
	

	
	Manufacture’s Name & Country
	Landis+Gyr/EDMI-MK6E/ELSTER or approved equivalent
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Numerical programmable Multifunction
	

	
	Class of Accuracy
	0.2
	

	14.2
	VOLT METERS with Selector Switch

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, 90 degree scale range
	

	
	Class of Accuracy
	1.0
	

	14.3
	AMPERE METERS
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, 240 degree scale range
	

	
	Class of Accuracy
	1.0
	

	
	Separate A-meter for each phase
	Yes
	

	
	Mega Watt (MW) Meter
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, Import/Export
	

	
	Class of Accuracy
	1.0
	

	14.4
	Mega VAR (MVAR) Meter
	
	

	
	Manufacturer’s Name and Country
	Shall be mentioned
	

	
	Manufacture’s Model no.
	Shall be mentioned
	

	
	Type of Meter
	Analogue, Import/Export
	

	
	Class of Accuracy
	1.0
	

	15
	The PCM Panel Shall be complied all the technical specification mentioned Vol-2 (Part A)
	Yes
	






	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder
























2.6:  Battery Charger
	SL No.
	Description
	Minimum Requirements
	
Guaranteed

	
	
	Unit
	Data
	

	1. 
	Manufacturer
	
	
	

	2. 
	Type designation
	
	
	

	3. 
	Type
	
	Thyristor controlled
	

	4. 
	Country of origin
	
	-
	

	5. 
	Standards
	
	IEC
	

	6. 
	Rated input voltage
	V
	3 x 400 / 230
	

	7. 
	Rated input current (at rated output)
	A
	To be mentioned
	

	8. 
	Input voltage variation
	%
	±5
	

	9. 
	Power factor
	1
	> 0,80
	

	10. 
	Efficiency
	%
	> 85
	

	11. 
	Degree of protection
	
	IP42
	

	12. 
	Noise level
	dB
	< 65 dB max
	

	13. 
	Type of rectifiers
	
	Modular with MCU
	

	14. 
	Number of modules (n+2)
	pcs
	To be mentioned
	

	15. 
	Module rated output current
	A
	To be mentioned
	

	16. 
	MCU protocol
	
	IEC 61850
	

	17. 
	
Charging characteristic
	
	Both constant current &
constant voltage
	

	18. 
	Rated frequency
	Hz
	50
	

	19. 
	Insulation - HV, between input and output/ground
	
V AC, min
	
1000 V AC, 1 min
	

	20. 
	
Insulation resistance
	MW; V DC, min
	10 MW, 500 V DC,
1 min
	

	21. 
	Rated capacity
	kVA
	To be mentioned
	

	22. 
	Rated output voltage
	V d.c.
	To be mentioned
	

	23. 
	Rated output current
	A
	100
	

	24. 
	Rated frequency
	Hz
	50
	

	25. 
	Voltage & Frequency variation
	%
	±5
	

	26. 
	Voltage ripple
	%
	±5
	

	27. 
	Ripple frequency
	Hz
	±2
	

	28. 
	
Charge modes
	
-
	3 levels: charge, float &
boost
	

	29. 
	Float voltage per cell
	V
	1.42
	

	30. 
	Boost voltage per cell
	V
	1.53
	

	31. 
	Float & Boost voltage adjustable
	-
	Yes
	

	32. 
	

Measurement
	
	Input voltage Output voltage Output current Battery current Load current
Earth-fault voltage
	

	



	






	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder









2.7: UPS and Battery
	Sl. No. 
	Item 
	To be Proposed by the Bidder

	1. 
	Manufacturer
	

	2. 
	Country of Manufacture
	

	3. 
	Model
	

	4. 
	Voltage output (V)
	

	5. 
	Regulation (±  %)
	

	6. 
	Frequency (Hz)
	

	7. 
	Power Rating (VA)
	

	8. 
	Load Power Factor
	

	9. 
	Load Crest Factor
	

	10. 
	Transfer Time (ms)
	

	11. 
	Current (A)
	

	12. 
	Overload Capability (%)
	

	13. 
	Waveform
	

	14. 
	Distortion (< %)
	

	15. 
	Transient Regulation (± 5%)
	

	UPS Input 

	16. 
	Voltage (V)
	

	17. 
	Voltage Range (+% -%)
	

	18. 
	Frequency (Hz)
	

	19. 
	Maximum Current (A)
	

	20. 
	Power Factor
	

	UPS Battery 

	21. 
	Type
	

	22. 
	Rating (V – Ah)
	

	23. 
	Number of Cells
	

	24. 
	Autonomy Time at full load (min)
	

	25. 
	Recharge Time to 90% capacity as multiple of outage time
	







	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder







2.8: Pyranometer
	SL No
	Description
	Purchaser's Requirement
	Manufacturer’s Particulars

	Pyranometer

	01
	Description of the Item
	Pyranometer
	

	02
	Name of the Manufacturer
	To be mentioned
	

	03
	Standard
	Design, manufacturing, performance & testing shall be in accordance to the IEC or equivalent international standards.
	

	04
	Model number
	To be mentioned
	

	05
	Spectral Range
	285 to 2800 nm
	

	06
	Sensitivity
	7 to14 µV/W/m2
	

	07
	Response Time
	< 5 s
	

	08
	Zero Offset A
	< 7 W/ m2
	

	09
	Zero Offset B
	< 2 W/ m2
	

	10
	Direction Error (up to 80º with 1 Sun irradiance)
	< 10 W/ m2
	

	11
	Operating Temperature Range
	-40º C to +80º C  
	

	12
	Temperature Dependence of Sensitivity (-40º C to +80º C )
	< 1%
	

	13
	Maximum Solar Irradiance
	4000 W/ m2 
	

	14
	Field of View
	180 º
	







	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder


























2.9 SCADA Server

	
No.
	
Description
	Minimum Requirements
	
Guaranteed

	
	
	Unit
	Data
	

	

	
SCADA Server 

	1.1
	Manufacturer
	
	Insert
	

	1.2
	Country of origin
	
	Insert
	

	1.3
	Type
	
	Insert
	

	1.4
	Standards
	
	IEC
	

	1.5
	Type of housing
	
	Industrial 19" rack
	

	1.6
	SCADA server
	Pcs
	2
	

	1.7
	Ethernet switch-process LAN 
	pcs.
	2
	

	1.8
	Ethernet switch-control room LAN 
	pcs.
	2
	

	
2.
	
Characteristics

	2.1
	Auxiliary supply voltage
	
	
	

	2.1.1
	Rated auxiliary supply voltage
	V d.c.
	110 ±15 %
	

	2.1.2
	Dual power supply
	
	Yes
	

	2.2
	Processor type
	
	Insert
	

	2.3
	Processor clock
	GHz
	Insert
	

	2.4
	Memory type
	
	Insert
	

	2.5
	Memory capacity
	MB
	Insert
	

	2.6
	Video display adapter type
	
	Insert
	

	2.7
	Video display adapter memory
	
	Insert
	

	2.8
	Hard disc type
	
	Insert
	

	2.9
	Rotating hard disc
	Yes/No
	Insert
	

	2.10
	Hard disc capacity
	GB
	Insert
	

	2.11
	Number of hard discs
	pcs.
	Insert
	






	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder



























2.10. SCADA Software
	
No.
	
Description
	Minimum Requirements
	
Guaranteed

	
	
	Unit
	Data
	

	1.1
	Basic SCADA server software

	1.1
	Basic SCADA server software
	pcs.
	2
	

	1.1.1
	Communication with 2 higher level control centers
	
	
Yes
	

	1.1.2
	Real-time database management
	
	Yes
	

	1.1.3
	Data processing
	
	Yes
	

	1.1.4
	Data acquisition
	
	Yes
	

	1.1.5
	Alarm and event processing
	
	Yes
	

	1.1.6
	Data archiving
	
	Yes
	

	1.1.7
	Report generation and printing
	
	Yes
	

	1.1.8
	Redundancy management
	
	Yes
	

	1.2
	Operator workstation software
	pcs.
	2
	

	1.3
	Communication software
	pcs.
	2
	

	
1.3.1
	Communication with 2 higher level control centers
	
	
Yes
	

	1.4
	Application libraries
	pcs.
	1, optional
	

	1.5
	Software tools
	pcs.
	1
	

	1.5.1
	Database creating, maintaining and viewing
	
	Yes
	

	1.5.2
	User interface definition
	
	Yes
	

	1.5.3
	Report definition
	
	Yes
	

	1.5.4
	System configuration
	
	Yes
	

	1.5.5
	Historical data maintaining
	
	Yes
	

	1.5.6
	Database and historical data export/import
	
	Yes
	

	1.5.7
	Analysis and diagnostic tools
	
	Yes
	

	1.5.8
	Training simulator
	
	Yes
	

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






	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder



















2.11. Energy Meter

	Sl. No.
	Description
	Required Specification
	Manufacture’s particulars

	1
	Reference Standard
	Relevant ANSI / IEC Standard
	

	2
	Manufacturer’s name & address
	Shall be mentioned
	

	3
	Manufacturer’s type & model  
	Shall be mentioned
	

	4
	Construction/connection 
	3-Phase 4-wire solidly grounded neutral
	

	5
	Installation 
	Indoor installation in A socket [for socket type]
	

	6
	Number of elements
	3 (Three)
	

	7
	Rated Voltage, Volt
	110V
	

	8
	Minimum Biasing Voltage, Volt
	40V 
	

	9
	Variation of Frequency, %
	± 2.5%
	

	10
	Variation of Voltage, %
	-20% to + 10%
	

	11
	Accuracy class
	0.2 (point two) S
	

	
12
	Rated Current 
	
	

	
	i)
	Nominal Current, A
	 = 5
	

	
	ii)
	Maximum Current, A
	> 6
	

	13
	Resister Type
	LCD Display
	

	14
	Number of Digits (Integer with Decimal), Nos.
	5 with 3 (Programmable)
	

	15
	Starting Current, ma
	0.1% of Nominal Current
	

	16
	Losses at Nominal Load, Watt
	Shall be mentioned
	

	17
	Meter Constant, Imp./
	Shall be mentioned
	

	18
	Integration Period 
	30 (Thirty) Minutes 
	

	
	Resetting Period 
	1 (one) month
	

	
	Cumulative MD transfer 
	Built in
	

	
	Cycle Timing Device
	Built in
	

	19
	Size of the Digit of Display, E x H in mm
	4 x 8
	

	20
	No. of Terminal, Nos.
	10 (Ten) min
	

	21
	Type of socket and country of origin
	To be mentioned
	

	22
	Battery Service life and shelf Life (minimum), Year
	10 (ten) & 15 (fifteen) 
	

	23
	Year of manufacture
	Shall be mentioned
	

	24
	List of Recommended spare parts (if any) , any
	Shall be mentioned
	

	25
	Warranty, Year
	2 (two)
	

	26
	Meter Service Life (Min), Year
	15 (fifteen)
	

	27
	Weight of meter, Kg
	Shall be mentioned
	

	28
	Dimensions , mm x mm x mm
	Shall be mentioned
	

	29
	Outlines, Drawings & Leaflets 
	Shall be mentioned
	

	30
	Performance Curve for Balanced & Unbalanced load 
	Shall be mentioned
	

	31
	Meter sealing condition
	Hermetically or Ultrasonic welded (Break to open)
	

	32
	Meter parameter configuration
	To be configured (Both software and hardware lock)
	

	33
	Losses of nominal Load, Watt &VA
	To be mentioned
	

	34
	Current circuit loss at rated current, VA
	To be mentioned
	

	35
	Application protocol
	DLMS/COSEM
	

	36
	Communication (if required)
	Plug & play 4G communication module
	

	37
	a) Country of Origin 
b) Place of Manufacture c) Place of Testing 
	Shall be mentioned
	

	38
	Memory Storage 
	Shall be mentioned by putting Yes/ No.
	

	
	i)
	Equipment Identification Code
	
	

	
	ii)
	Security code
	
	

	
	iii)
	Access code
	
	

	
	iv)
	Number of Power Interruption with Date & Time
	
	

	
	V
	Latest Power Failure- Time & Date 
	
	

	
	Vi
	Event logs 
	
	

	
	vii)
	Cumulative kWh, kVarh (Q1 + Q4) Reading for previous two months 
	
	

	
	viii) Load profile with 30 min interval at least 90 days for:
	
	

	
	
	KWh, kVarh (Q1+Q4)
	
	

	
	
	Phase Voltage or Vh
	
	

	
	
	Phase Amps or Ah 
	
	






	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder











































2.12 Auxiliary Transformer
	No.
	Description
	Minimum Requirements
	Manufacture’s particulars

	
	
	Unit
	Data
	

	1.
	General

	1.1
	Manufacturer
	
	To be mentioned
	

	1.2
	Type


Type
	
	Auxiliary station transformer

	

	1.3
	Model
	
	To be mentioned
	

	1.4
	Country of origin
	
	To be mentioned
	

	1.5
	Standards
	
	IEC 60076
	

	2.
	Ratings and properties

	2.1
	Rated power
	kVA
	250
	

	2.2
	Type of cooling 
	-
	ONAN
	

	2.3
	Rated voltage
	kV/V
	33 ± 2 x 2,5 % / 415
	

	2.4



2.4
	Tap changer (off-circuit tap changer)

	
	±2 × 2.5% 
	

	2.5
	Frequency
	Hz
	50
	

	2.6
	Vector Group
	
	Dyn11
	

	3.
	Special technical requirements

	3.1
	No-load losses 
	kW
	To be mentioned
	

	3.2
	On-load losses 
	kW
	To be mentioned
	

	3.3
	Insulation-Medium voltage (MV)
	
	LI 170 AC 70
	

	3.4
	Insulation-Low voltage (LV)
	
	LI - AC 3
	

	3.5
	Highest System Voltage (MV) Side
	kV
	36
	

	3.6
	Highest System Voltage (LV) Side
	kV
	1.1
	

	4.
	Oil

	4.1
	Standard
	
	IEC 60296
	

	4.2
	Minimum flash point
	°C
	To be mentioned
	

	4.3
	Viscosity at 20°C
	mm2/s
	To be mentioned
	

	4.4
	Minimum dielectric strength
	kV/cm
	To be mentioned
	

	5.
	Bushing

	5.1
	MV bushing (36 kV)
	
	
	

	5.1.1
	Quantity
	
	3 + 1
	

	5.1.2
	Class
	kV
	36/170/70
	

	5.1.3
	Minimum creepage distance (25 mm/ kV)
	mm/ kV
	≥ 25 mm/ kV
	

	5.2
	LV bushings (3 kV)
	
	
	

	5.2.1
	Quantity
	
	3 + 1
	

	5.2.2
	Class
	kV
	3
	

	5.2.3
	Minimum creepage distance (25 mm/ kV)
	mm/ kV
	≥ 25 mm/ kV
	

	6.
	Dehydrating breather

	6.1
	Type of dehydrating breather
	
	To be mentioned
	

	6.2
	Dehumidifying agent
	kg
	To be mentioned
	

	7
	Conservator

	7.1
	Type
	
	With dehydrating breather
	

	7.2
	Number of compartments
	pcs.
	1
	

	7.3
	Oil level indicators with alarm for minimum oil level
	pcs.
	1
	




	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder








2.13 Current Transformer
	
Sl. No.
	Description
	Unit
	BPDB's
Requirement
	Manufacture’s particulars

	1.
	Manufacturer’s Name & country of origin
	-
	To be mentioned
	

	2.
	Manufacturer’s Model no. 
	-
	To be mentioned
	

	3. 
	Application
	
	Metering and Protection
	

	4.
	Installation
	-
	Indoor
	

	5.
	CT Ratio
	
	

	
	(a) Transformer Protection
	A
	200-400/1-1 A
	

	
	(b) Evacuation
	A
	400-800/1-1-1 A
	

	6.
	Accuracy Class 

	
	a) For Measurement 
	-
	0.2S
	

	
	b) For Measurement 
	-
	5P20
	

	7.
	Burden

	
	a) For Measurement (at half ratio) (minimum)
	VA
	10 VA
	

	
	b) For Measurement (at full ratio) (minimum)
	VA
	20 VA
	

	8.
	Instrument Security factor (Measuring Core)
	
	To be mentioned
	

	9.
	Rated Accuracy Limit factor (ALF)
	-
	20 (Minimum)
	

	10.
	RCT at 75⁰C (Half Tap- Full Tap):
	
	
	

	
	a) For Measurement Core: To be Mentioned
	
	To be mentioned
	

	
	b) For Protection Core: To be Mentioned
	
	To be mentioned
	

	11.
	Knee-point Minimum Voltage (Supported by Calculation)

	
	(a) Measuring Core 
	V
	To be mentioned
	

	
	(b) Protection Core 
	V
	To be mentioned
	

	12.
	Short Time Current Rating for 3 sec
	kA
	40 
	

	13.
	Standard (Design, Manufacture, Testing, Installation and Performance)
	-
	Latest editions of the relevant IEC  61869-1 and IEC  61869-2
	





	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder

























2.13 Potential Transformer
	
Sl. No.
	Description
	Unit
	BPDB's
Requirement
	Manufacture’s particulars

	1.
	Manufacturer’s Name & country of origin
	-
	To be mentioned
	

	2.
	Manufacturer’s Model no. 
	-
	To be mentioned
	

	3. 
	Application
	
	Metering and Protection
	

	4.
	Installation
	-
	Indoor
	

	5.
	PT Ratio (with one core open delta)
	kV
	(33/3)/ (0.11/3) / (0.11/3)/0.11/3
	

	6.
	Accuracy Class 

	
	a) For Measurement 
	-
	0.2
	

	
	b) For Protection
	-
	3P
	

	7.
	Burden

	
	a) For Measurement (at half ratio) (minimum)
	VA
	10 VA
	

	
	b) For Protection (at half ratio) (minimum)
	VA
	20 VA
	

	8.
	Instrument Security factor (Metering Core)
	
	To be mentioned
	

	9.
	Rated Accuracy Limit factor (ALF)

	
	(a) Protection Core @ half tap
	-
	To be mentioned
	

	
	(a) Protection Core @ full tap
	-
	To be mentioned
	

	11.
	Standard (Design, Manufacture, Testing, Installation and Performance)
	-
	Latest editions of the relevant IEC  61869-1 and IEC  61869-2
	





	Seal & Signature of the Manufacturer
	Seal & Signature of the Bidder
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