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Contract title: Supply, Delivery and Installation of complete Solar PV Off Grid Systems for Sixteen (16) Remote Public Schools in the Philippines	p 1 / 15
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Scope of work:
Install a complete Solar PV power supply system, including but not limited to following components:
· PV array
· Battery charging system
· Inverter(s) to provide AC power
· wiring of the solar generation side up to ac output (no wiring of ac loads)
· Earthing system
· Establishing an appropriate electrical room by separating a section of an existing room (e.g. classroom)
· Technical documentation
· User manual (Including basic maintenance and troubleshooting)
· User training 
The location for the systems are 16 schools in Cebu, Bohol and Palawan. 
	LOT 1 (Bohol)

	School
	Municipality
	Google Maps Coordinates

	1
	Bilangbilangan Daku Elementary School
	Bien Unido
	10.248628, 124.451321

	2
	Malingin Elementary School
	Bien Unido
	10.160485, 124.441427

	3
	Hingotanan Elementary School
	Bien Unido
	10.240899, 124.487113

	4
	Hingotanan National High School
	Bien Unido
	10.240148, 124.486688

	5
	Guindacpan Elementary School (Campus 1 +2)
	Talibon
	10.227034, 124.282968

	6
	Cataban Integrated School
	Talibon
	10.230505, 124.383544

	
	
	
	
	

	LOT 2 (Cebu)

	School
	Municipality
	Google Maps Coordinates

	7
	Carnaza Elementary School
	Daanbantayan
	11.508335, 124.097893

	8
	Carnaza National High School
	Daanbantayan
	11.513830, 124.099900

	9
	Moamboc Elementary School
	Bantayan
	11.129341, 123.691975

	10
	Mambacayao Elementary School
	Bantayan
	11.032850, 123.589255



	
	
	
	
	

	LOT 3 (Palawan)

	School
	Municipality
	Google Maps Coordinates

	11
	New Pangganan Elementary School
	Puerto Princesa City
	10.272688, 118.962388

	12
	Marufinas Elementary School
	Puerto Princesa City
	10.240864, 118.956699

	13
	Old Caruray Elememtary school
	San Vincente
	10.315425, 119.010941

	14
	Caruray National High School
	San Vincente
	10.316512, 119.010513

	15
	New Canipo National High School
	San Vincente
	10.716126, 119.350560

	16
	New Canipo Elememtary school
	San Vincente
	10.715769, 119.345714



Details of the school locations can be found in the separate Annex II+III (b)

The DC power output for the PV system (Wp), the AC power output of the 230V single phase inverter (VA) and the energy storage of the battery bank (Wh) for each school is as listed below (List of Schools). All components must be adapted to the typical Philippines weather conditions (heat, humidity, salty air).


List of schools:
	LOT 1 (Bohol)

	School
	PV generator
	Inverter AC Power
	Battery Capacity
	max AC load

	1
	Bilangbilangan Daku Elementary School
	20000
	Wp
	12000
	VA
	38400
	Wh
	10000
	W

	2
	Malingin Elementary School
	18000
	Wp
	11000
	VA
	36000
	Wh
	9000
	W

	3
	Hingotanan Elementary School
	35000
	Wp
	21000
	VA
	67200
	Wh
	17500
	W

	4
	Hingotanan National High School
	42000
	Wp
	25000
	VA
	86400
	Wh
	20500
	W

	5
	Guindacpan Elelmentary School  (Campus 1 +2)
	26000
	Wp
	16000
	VA
	48000
	Wh
	13000
	W

	6
	Cataban Integrated School
	36000
	Wp
	22000
	VA
	72000
	Wh
	18000
	W

	
	
	
	
	
	
	
	
	
	

	LOT 2 (Cebu)

	School
	PV generator
	Inverter AC Power
	Battery Capacity
	max AC load

	7
	Carnaza Elementary School
	23000
	Wp
	14000
	VA
	48000
	Wh
	11500
	W

	8
	Carnaza National High School
	23000
	Wp
	14000
	VA
	48000
	Wh
	11500
	W

	9
	Moamboc Elementary School
	20500
	Wp
	12000
	VA
	38400
	Wh
	10000
	W

	10
	Mambacayao Elementary School
	23000
	Wp
	14000
	VA
	48000
	Wh
	11500
	W

	
	
	
	
	
	
	
	
	
	

	LOT 3 (Palawan)

	School
	PV generator
	Inverter AC Power
	Battery Capacity
	max AC load

	11
	New Pangganan Elementary School
	16000
	Wp
	10000
	VA
	28800
	Wh
	8000
	W

	12
	Marufinas Elementary School
	16500
	Wp
	10000
	VA
	33600
	Wh
	8500
	W

	13
	Old Caruray Elementary School
	24000
	Wp
	15000
	VA
	48000
	Wh
	12000
	W

	14
	Caruray National Highschool
	48000
	Wp
	30000
	VA
	96000
	Wh
	24000
	W

	15
	New Canipo National Highschool
	37500
	Wp
	23000
	VA
	76800
	Wh
	19000
	W

	16
	New Canipo Elementary School
	20500
	Wp
	12000
	VA
	38400
	Wh
	10500
	W






The load profile (AC loads running hours) for ALL schools is according to below graph, the maximum AC load for each school is as table “list of schools”.

[image: ]




Implementation Timeline:



[image: ]


Detailed specifications of system components and work
Columns 1-2 should be completed by the contracting authority
Columns 3-4 should be completed by the tenderer
Column 5 is reserved for the evaluation committee 
Annex III - the contractor's technical offer
The tenderers are requested to complete the template on the next pages: 
· Column 2 is completed by the contracting authority shows the required specifications (not to be modified by the tenderer), 
· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words ‘compliant’ or ‘yes’ are not sufficient)  
· Column 4 allows the tenderer to make comments on its proposed supply and to make eventual references to the documentation




The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.
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List of Abbreviations
PV – 	Photovoltaic
AC – 	Alternating Current
DC – 	Direct current
Wp – 	Watt peak
VA – 	Volt Ampere (apparent power)
Wh – 	Watt hour (unit of Energy)
DOD – 	Depth of Discharge
SOC – 	State of Charge
MPPT – 	Maximum power point tracking
SPD – 	Surge Protection Device
MC4 – 	Manufacturer Multi-contact (4mm)
Wmax - 	Solar Module’s maximum power
Imax – 	Solar Module’s maximum current


Vmax – 	Solar Module’s maximum voltage
I-V Curve – 	current and voltage curve
VRLA Technology – 	(Battery) valve-regulated lead-acid battery 	technology
LED – 	Light-emitting diode
LCD – 	Liquid crystal display 
IEC - 	International Electrotechnical Commission
IEC 61215 – 	“Design Qualification and Type Approval for 	Crystalline Silicon PV Modules”
IEC 61730 - 	“Module Safety Qualification”
IEC 62093 -	”Balance-of-system components for 	photovoltaic systems Design qualification 	natural environments”
IEC 62548 - 	“Installation and Safety Requirements for 	Photovoltaic systems”


The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.
	Item Number
	Specification Required
	Specification Offered
	Notes, Remarks,Reference to Documentation)
	Evaluation Committee Notes

	1
	Specifications PV array:
1. DC Power output for (Wp) each system according to table “list of schools”
2. All PV modules mono or polycrystalline
3. The PV modules must be equipped with bypass diodes 
4. PV modules shall be provided with solar PV connectors (MC4) 
5. Documentation for PV modules: Name of the manufacturer, date of manufacture, Country of origin (separately for solar cells and module). I-V curve for the module, Wp, Imax, and Vmax for the module, Date and year of obtaining IEC PV module qualification certificate
6. Each module must be labelled with a Unique Serial No and Model No.
7. All array fasteners shall be stainless steel, galvanized steel or other corrosion resistant material that provides the required mechanical strength to securely fix modules to the support structure in a way that they can withstand the maximum wind-loads which are typical in the region of installation. ((documentation/description/ product sheets of used system required)
8. The array must have a minimum clearance of 10 cm between the PV array and the roofing material to allow ventilation and reduce exposure to heat reflection from the roof sheets. 
9. Anchoring of array fasteners must be to the building substructure and not to the roofing material. 
10. Any holes drilled in the roof have to be sealed to prevent intrusion of rainwater. The contractor shall explain and give illustrations of the mounting frame to be used in the technical bid.
11. The array should be installed with a 10° to 15° angle of tilt, enabling the maximum solar energy yield which is possible on the respective roof. The contractor shall determine the best angle when on site.
12. The solar modules should not protrude over the roof edges.
13. The solar modules must be installed in a way that they allow access for cleaning (e.g. spaces between modules on the roof to allow walking on roof)
14. The array must have efficient protection against energy losses due to partial shading (e.g. by provisions in the connected inverter or charging system - (documentation/description/ product sheets required)
15. minimum Warranty on PV modules: 25 years on 80% rated power output (documentation/description/ product sheets required)
16. PV modules must comply with IEC 61215 ”Design Qualification and Type Approval for Crystalline Silicon PV Modules” and with IEC 61730- “Module Safety Qualification”  
17. All systems must be installed in accordance with IEC 62548- “Installation and Safety Requirements for Photovoltaic systems” 
	
	
	

	2
	Specifications Battery Bank:
1. The energy storage (Wh) for each system according to table “list of schools”
2. Only maintenance free batteries shall be provided (lithium or VRLA technology)
3. The contractor chooses the best option for the system voltage under consideration of charging system (see specs charging system), inverter and other connected components as well as keeping the total number of battery cells as small as possible
4. The contractor should submit in the technical bid documentation, cycle life analysis which should be more than 800 cycles at 50% DOD.
5. Batteries shall be interconnected by appropriate battery wires and connectors (documentation/description/ product sheets required)
6. Batteries shall be protected by appropriate battery fuse (documentation/description/ product sheets required)
7. Batteries must be installed on an appropriate battery rack, painted with acid resitant paint, which uses the space in the most efficient way (documentation , sketch or picture required) 
8. Batteries must have undergone the initial (low current) charging process before being delivered to the site
9. Documentation for battery bank: Name of the manufacturer, date of battery production, Country of origin, data sheet, maintenance instructions
10. Battery bank must comply with IEC 62093 – ”Balance-of-system components for photovoltaic systems Design qualification natural environments”
	
	
	

	3
	Specifications Battery Charging System:
1. The charging system must provide optimal charging of the battery using the full capacity of the PV array (documentation required) under considering the load-generation profile (see chart above) and without getting overloaded at any condition
2. The charging system must have maximum power point tracking (MPPT)
3. The charging rate and profile must match the battery type
4. The charging system must have as a System Status Indication a self-explaining graphical display, including information on the battery’s state of charge (SOC), power of the PV array, daily and total energy logging. 
5. The charging system must provide battery maintenance features according to battery type (e.g. auto-equalization for lead acid batteries)
6. Documentation  for charging system components: Name of the manufacturer, Country of origin, Model No., data sheet, user manual, troubleshooting guide
7. The contractor is responsible for the correct setup of the charge controller system according to battery type and charging characteristics of the system 
8. Battery charging system must comply with IEC 62093 - ”Balance-of-system components for photovoltaic systems Design qualification natural environments”
	
	
	

	4
	Specifications of the AC Inverter(s):
1. The inverter(s) must provide the required AC power (VA) for each system according to table “list of schools”, under the specific site conditions (temperature, etc). A single inverter or multiple inverters can be used 
2. The Inverter(s) must provide 230V/60Hz, single phase, pure sine wave
3. The inverter AC output must be connected to an existing AC distribution board
4. Efficiency not less than 93%.
5. Provide at least 200% of rated power for at least two (2) seconds
6. The inverter must be overload and short circuit protected 
7. The inverter must have a (preferable programmable) battery deep discharge protection which disconnects the inverter from the batteries at 80% depth of discharge 
8. The inverter must have a status indicator in form of LED or LCD display
9. Documentation  for inverter system components: Name of the manufacturer, Country of origin, Model No., data sheet, user manual, troubleshooting guide
10. The contractor is responsible for the correct setup of the inverter system according to battery type and other system components
11. AC inverter(s) must comply with IEC 62093 – ”Balance-of-system components for photovoltaic systems Design qualification natural environments”
	
	
	

	5
	Specifications for Wiring and Circuit Protection
1. Only flexible UV resistant insulated copper wires or cables must be used. All wiring should be suitable for its intended use. (documentation/description/ product sheets required)
2. The cross sectional area must be chosen that the voltage drop from PV array to the battery is not more than 3% (documentation/calculation required)
3. All connections must be done by appropriate connectors, lugs etc. and secured against causing electrical hazards (documentation/description/ product sheets required)
4. An appropriate DC disconnect must be provided for the PV array (documentation/product sheet required)
5. All AC circuits must be protected by appropriate AC circuit protection (documentation/description/ product sheets required)
6. Surge protection class II must be provided for: inverter AC output, inverter DC input, charge controller DC input. The surge protection can be integrated in the component or as an external installed appropriate SPD (documentation/description/ product sheets required)
7. A wiring diagram which indicates all system components must be provided (must include earthing system, too) 
8. Installation of wires and cables must be according to Phillipines electrical code and to IEC 62548 – “Installation and Safety Requirements for Photovoltaic systems”
	
	
	

	6
	Specifications Earthing System
1. An earthing system with a combined maximum earth resistance of not more than 5 ohms must be installed. All buried earthing components must be copper.
2. The frames of the PV modules must be connected with a minimum 25 mm2 wire, passing on the outside of the building to the earthing system
3. All metallic system components (inverter housing, charge controller housing etc.) and all SPD must be connected with a minimum 6 mm2 wire to the earthing system
4. If metal waterpipes are penetrating the building they have to be connected to the earthing system with a minimum 16 mm2 wire and by appropriate pipe clamps. (equipotential bonding)
5. All connections between components must be done by appropriate connectors, also considering galvanic corrosion between components of different materials 
6. Installation of wires, cables and earthing electrodes must be according to Phillipines Electrical Code 2017 Edition
7. A layout scetch and a short description of components for the earthing system must be provided with the bidding documents
	
	
	

	7
	Specifications electrical room:
1. The electrical room shall be adequate in size and layout such that all electrical equipment components such as panel boards, circuit breakers, inverters, batteries and switches can be conveniently accessed for inspection and/or maintenance and can be conveniently removed for repair and replacement
2. The room for the batteries shall be separated from the room with all other components in order to avoid unnecessary exposure to heat
3. The electrical room shall be lockable such that access is limited to authorized personnel of the school
4. The electrical room shall be accessible from an egress corridor and, where appropriate, from the exterior of the school building. Electrical room doors shall be open outward.
5. The electrical room shall be provided with sufficient cooling/ventilation (i.e. fans) to prevent overheating of electrical equipment 
6. The electrical room shall be labelled “Electrical Equipment” and all necessary danger and instructions signs shall be set up 
7. A layout sketch and a short description of the materials used for the electrical room must be provided with the bidding documents
	
	
	

	8
	End User Training for School’s Technical Representatives 
1. Startup of system
2. Shutdown of system
3. Operating principles of the system in consistence with the user manual
4. Role of each of the system components
5. Procedures for the proper system operation, including permitted loads and negative effects of overloading the system
6. Measures for efficient system operation as well as actions to be taken during periods of bad weather, and/or a low battery disconnect events
7. Explanation of system performance data and information displayed during operation (such as battery state of charge, AC loads, warning signals etc). 
8. Function of control interface, pushbuttons etc.
9. Basic troubleshooting procedures
10. Routine maintenance as cleaning of the PV modules when necessary, check for shading on modules (growing of plants) cleaning of batteries, battery top and terminals
11. Dismantling of PV modules which might be necessary in case of typhoon warnings
12. A short description of training topics, material and methodolgy must be provided with the bidding documents
	
	
	

	9
	Workplan
1. A workplan in form of a timeline or gantchart which allows quick overview of timeframe for all necessary steps for realisation of the project must be provided with the bidding documents

	
	
	

	10
	Required handover documentation at the completion of the work
1. System description with working principles
2. User manual which describes: startup, normal operation parameters and indicators, warning signals error messages, fault condition procedures
3. Maintenance manual for preventive maintenance of all components including maintenance logbook
4. Manufacturers manuals and datasheets for all components
5. System single line diagram
6. Diagram which indicates the location of the system components in the school building
7. Document of final testing of each component and the performance of the whole system (test run report)
8. Warranty cards for all components
9. Service number of the contractor for technical support. The service number must be prominently displayed, e.g. a sign on the wall or a sticker on one of the components
	
	
	



None of the main components (PV modules, batteries, charge controller, inverters) shall be produced in any of the following countries: Argentina, Brazil, China, Indonesia, India, Mexico, South-Africa, Australia, Canada, Chile, Israel, Japan, Korea, New Zealand, Switzerland, and the United States of America. 

ANNEX II+III (b) - LOCATIONS
The specifications for School locations (by Lot and by school):
Geographic locations, directions, transportation requirements and road conditions of off-grid schools
Are indicated in the separate Annex II+III (b)
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