SOLAR POWER PLANTS WITH ENERGY STORAGE
DESIGN, SUPPLY AND INSTALLATION OF EQUIPMENT (BATTERIES)
TECHNICAL SPECIFICATION


1. SUBJECT OF PURCHASE
Design services, supply and installation of a solar photovoltaic power plant (120 kW capacity) with battery energy storage system (120 kWh capacity) to provide a constant supply of electricity to the Molodizhne Lyceum (Odessa) building and a 780-seat shelter.

2. TERMS AND ABBREVIATIONS
2.1 The Purchaser is the Public Body Central Project Management Agency (hereinafter referred to as the "Contracting Authority" or "CPMA").
2.2 "Supplier" means the successful Supplier or group of Suppliers who shall carry out the works referred to in Clause 1 of this Technical Specification ("the Technical Specification") in accordance with the requirements laid down in the Technical Specification. 
2.3 User - Molodizhne Lyceum administration.
2.4 "Works" means the equipment, materials, design services, installation, connection and adjustment works, and training services for the User's personnel in the use of the System as specified in this Technical Specification.
2.5 Design - A design agreed with the Purchaser and the User and prepared in accordance with the legislation governing design in Ukraine.
2.6 Technical Specification - document containing the requirements for the design, equipment and installation of a solar power plant with an energy storage system (batteries).

3. PLACE OF PERFORMANCE OF CONTRACTUAL OBLIGATIONS 
The site for the installation of the solar photovoltaic power plant and the battery energy storage system (batteries) shall be Primorska str. 9, Molodizhne village, Odessa district, Odessa oblast, Ukraine. The solar photovoltaic power plant shall be installed on the roof of the building of the Molodizhne Lyceum, and the location of the other equipment (including batteries) belonging to the power plant shall be selected during the design phase, in agreement with the User's representative.

An illustrative map of the situation is presented (Figure 1).
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Figure 1: Situation plan. The existing Molodizhne Lyceum building (bottom left), the newly built shelter (centre right).

4. REQUIREMENTS FOR THE SUBJECT OF THE CONTRACT

4.1 SOLAR PHOTOVOLTAIC POWER PLANT
	Eil. No.
	Parameters
	Meaning

	1
	Solar PV power plant output
	120 kW, ± 0,5 kW

	2
	Efficiency of the PV modules according to STC (Standard Test Conditions), %:
	Not less than 20 %

	3
	PV module manufacturer and PV modules
	The PV modules shall be single crystalline or equivalent, with at least the same performance as single crystalline. All PV modules shall be of the same type, of the same power rating and of the same manufacturer.
The equipment must be new, unused and manufactured no more than 24 months before the date of actual delivery of the equipment to the installation site.

	4
	Photovoltaic module layout, mounting location, mounting method and design 
	The solar power plant will be installed on the roof of the Molodizhne Lyceum building. The roof of the building is sloping (about 11° of pitch).
When submitting a tender, suppliers must:
· Aim to optimally locate all PV modules on the roof of the building and submit a schematic design with the layout and orientation of the modules with the proposal.
· Assess whether the total number of proposed modules can be accommodated on the roof of the building. If all the solar modules proposed by the supplier cannot fit on the roof, the supplier must evaluate the installation of part of the modules on the ground near the building.

The mounting structures used shall be made of robust, durable materials that are resistant to ageing and corrosion (e.g. aluminium alloy, stainless steel, galvanised steel or equivalent materials) and shall be exposed to sunlight and outdoor precipitation throughout their service life. The structure shall be able to withstand local snow and wind loads. 
The Supplier shall select the optimal method of fixing the solar PV plant, taking into account the characteristics of the existing roof of the building and possible unevenness, and shall provide fixing structures that do not damage the existing roof covering of the Molodidzhne Lyceum building, ensure the minimum load on the existing roof structures, and ensure the optimal positioning and angle of tilt of the photovoltaic modules. The most efficient generation of electricity shall be sought.
The Supplier assumes full responsibility for the use of suitable materials and the installation of the structure.

	5
	Maximum permissible roof load 
	Unknown. 
The contractor will have to design and install the system adapting to the characteristics of the existing roof of the Molodizhne Lyceum building.
The Supplier must carry out load calculations for the roof structures in accordance with Ukrainian national standards and ensure that the Supplier's solar power plant and roof structures are able to withstand snow and wind loads.

	6
	Inverters (voltage converters), other equipment
	The proposed inverters (voltage converters) shall comply with the requirements of these standards:
· EN 50549-1:2019, or equivalent.
· IEC 62109-1:2010 and IEC 62109-2:2011, or equivalent standards.
· IEC 62116:2014 or equivalent.

Cybersecurity best practices must be followed when installing, connecting and configuring equipment.
The equipment must be new, not in use, and manufactured within 24 months of installation.

	7
	Lightning protection
	If it is not possible to maintain a safe distance between the solar plant and the lightning rods and lightning protection elements, the supplier will be obliged to make corrections to the lightning protection system at its own cost and to ensure adequate lightning protection.

	8
	Surge protection,
Earthing
	Surge protectors shall be provided on the 0,4kV AC side and the DC side.
Surge protection and earthing systems shall comply with IEC 62305 or equivalent.
The equipment and structures of the solar power plant must be properly earthed.

	9
	IP protection class
	Photovoltaic modules:
Junction boxes: ≥ IP65 protection class (or equivalent).
Cable connections: ≥ IP65 protection class (or equivalent).
Inverters (voltage converters):≥ IP65 protection class (or equivalent).

	10
	Warranty
	Photovoltaic modules must be guaranteed for at least 20 years.
The PV module mounting structures must be guaranteed for at least 10 years.
The manufacturer's guarantee of the efficiency of the PV modules after 25 years of operation shall not be less than 80,0 %.
Inverters (voltage converters) must be guaranteed for at least 5 years.

	11
	CE compliance
	Equipment must comply with CE requirements. The supplier shall provide a CE declaration of conformity.

	2
	Monitoring system
	Applicable. See the Technical Specification section REQUIREMENTS FOR THE WATCHING SYSTEM for detailed requirements.

	13
	Customer's annual/monthly electricity consumption, kWh
	Actual electricity consumption data shall be provided (Annex 1).




4.2 BATTERY ENERGY STORAGE SYSTEM (BATTERIES)
	Eil. No.
	Parameters
	Meaning

	1
	System capacity
	Not less than 120 kWh

	2
	Chemical composition
	Lithium iron phosphate or equivalent batteries that:
· provide the same or a higher level of safety;
· has low maintenance costs over its lifetime;
· ensures high charging and discharging rates;
· high energy density and reliability.
The battery system must comply with the following standards, or equivalent:
· IEC 62619 - safety standard for lithium-ion batteries;
· IEC 62485-2 - if the supplier offers batteries with a different chemistry technology.
The supplier must submit these documents as part of its offer:
1. Declaration of conformity confirming that the batteries comply with the IEC 62619 standard.
2. Certificates or test reports issued by an independent accredited laboratory certifying that the batteries have passed the mandatory tests in accordance with IEC 62619.
3. Technical data demonstrating maximum charge/discharge capacity, cycle times, battery technology, rated power and other relevant parameters.
If the supplier proposes batteries with a different chemical composition than Lithium Iron Phosphate, it must additionally provide scientific/technical evidence to justify their safety and non-inferior performance.


	3
	Battery pack
	Batteries shall be modular, with the ability to change individual modules during servicing for ease of operation. The individual battery modules shall be replaceable without the need for special equipment. If special equipment is required, it shall be supplied with the equipment to be installed by the Supplier.

	4
	Location of battery installation
	The supplier must select and evaluate the optimal location for the installation of the batteries to ensure the efficient and smooth operation of the entire power plant system.

	5
	Isolated operation
	There must be a seamless automatic transition between operation when connected to the power system and autonomous operation when disconnected from the power system. The transition time shall not exceed 100 ms. The system shall automatically maintain power supply to priority users (e.g. shelter systems) during autonomous mode.

	6
	Automatic synchronisation
	Automatic synchronisation with the power grid must be ensured after the return to operation and connection to the power system. The synchronisation time shall not exceed 10 seconds and the system shall ensure the stability of the grid frequency and voltage.

	7
	DC Circuit Breaker
	DC circuit breakers and protection against overload, short-circuit and overvoltage shall be provided. DC circuit breakers shall be suitable for systems with ≥1 000 V DC.

	8
	Cybersecurity protection
	Applicable. For detailed requirements, please refer to the Cybersecurity Requirements section of the Technical Specification.

	9
	Managing priority users
	The system shall be configured to prioritise the critical systems of the Molodizhne Lyceum building in autonomous operation mode, and shelter systems (e.g. heating, lighting, IT systems) in case of danger and need.

	10
	Warranty
	The battery system shall be guaranteed for at least 10 years or for at least 6 000 charge/discharge cycles with a residual capacity of at least 60% of the nominal capacity after the guarantee period.
The warranty must cover manufacturing defects, degradation above the specified level and malfunctioning due to the manufacturer.

	12
	Security
	Not less than IP55 for components installed outdoors or in areas exposed to dust and water.

	13
	CE compliance
	Equipment must comply with CE requirements. The supplier shall provide a CE declaration of conformity.


REQUIREMENTS ON THE ORIGIN OF THE GOODS AND THE RELIABILITY OF SUPPLIERS/MANUFACTURERS:
1. [bookmark: _Hlk190432691]The main components of the equipment (photovoltaic modules, inverters, batteries and the solar power plant monitoring system) must originate from a country belonging to the European Union (EU) or the European Economic Area (EEA). The country of origin of the goods (the main equipment components referred to above) shall be the country in which the final goods were manufactured and/or assembled. The supplier will be required to submit with the tender documents proving the origin of the main components of the equipment (photovoltaic modules, inverters, batteries and the solar power plant monitoring system) (manufacturers' declarations, brochures, links to the manufacturers' websites indicating the place of origin of the goods offered, etc.). At the time of delivery of the goods, the supplier will be required to provide documentation from the responsible authority (Chamber of Industry and Crafts, Export and Trade Agency, Customs Service or any other body or authority) confirming the origin of the main components of the equipment (photovoltaic modules, inverters, batteries and the solar power plant monitoring system).
2. The Contracting Authority foresees specific requirements related to the safeguarding of national security interests during the procurement procedures.

DESCRIPTION OF THE CURRENT SITUATION
1. The site for the installation of the solar photovoltaic power plant and the battery energy storage system (batteries) shall be Primorska str. 9, Molodizhne village, Odessa district, Odessa oblast, Ukraine.
2. The solar PV power plant shall be installed on the roof of the Molodizhne Lyceum building, and the location of the other equipment (including batteries) shall be selected during the design process, in agreement with the User's representative.
3. The Technical Specification is accompanied by a previously prepared, non-relevant design for a solar power plant (reference 000808/2024-Z) (hereinafter referred to as 'Design No 1') (Annex 2). This project is intended only to provide the Supplier with a more accurate understanding of the existing situation on the site and to assess all the circumstances necessary for the proper and smooth implementation of the Works as defined in the Technical Specification (e.g. assessment of the roof of the existing building, possible electrical connection points, locations of the installation of the solar modules, etc.).
It should be noted that Project No 1 is not a task for the Supplier to carry out the Works and that the requirements for materials, equipment and works defined and specified in Project No 1 are for information only.
4. The Technical Specification is accompanied by the relevant electrical network solutions for the newly installed shelter (780 places) (reference 0723/1-ETR) (hereinafter referred to as Project No 2) (Annex 3). These plans shall be submitted to the Supplier in order to enable the Supplier to assess precisely and in advance the possible connection points for the installation of the solar power plant referred to in the Technical Specification and the location and connection of the equipment and batteries envisaged.
5. The solar power system with batteries designed and installed by the Supplier shall be seamlessly integrated into the existing infrastructure of the Molodizhne Lyceum (main building and shelter), and shall ensure uninterrupted power supply both in case of normal operation and in case of emergency and use of the shelter premises. 


COMPATIBILITY OF THE SYSTEM WITH THE EXISTING BACK-UP POWER SYSTEM (GENERATOR)

1. Automatic transition: the system must ensure a smooth automatic transition between stand-alone mode and the use of a back-up generator when solar generation, grid capacity or battery capacity is insufficient.
2. Synchronisation: automatic synchronisation with the generator shall be ensured when the generator returns to stand-alone mode, taking into account voltage, frequency and power parameters. The synchronisation with the generator shall be tested and validated during system commissioning.
3. Priorities: priorities for energy supply should be set as follows:
a. Use of solar energy - in particular, the energy generated by the solar power plant must be used directly to meet the needs of consumers.
b. Grid power - if solar power generation is insufficient, the energy needs must be covered by the electricity grid if it is available and reliable.
c. Battery power - used to compensate for energy shortages when solar and grid power are insufficient.
d. Generator - used only as a last resort source of energy in emergency situations or in the event of a total loss of solar power generation, grid power and battery capacity.
4. Stability and protection: the system shall provide stable operation under variable loads, including protection against synchronisation errors, overloads and short circuits.
5. Control: the management of power flows must be automated and optimised to ensure maximum efficiency and minimum generator running hours.
6. Battery charging requirements
a. Charging time: batteries must have fast charging capability, fast charging must be safe and must not exceed the manufacturer's recommendations.
b. Technology: The batteries shall be manufactured using Lithium Iron Phosphate technology, or equivalent, to ensure fast and reliable charging without compromising battery life and safety.
c. Network compatibility: The charging mode must be compatible with the power input of the existing infrastructure to ensure efficient and uninterrupted use of electricity.
d. Fast charging mode:
Fast charging mode must only be carried out under suitable conditions and using manufacturer-certified charging controllers.
The charging current and voltage must be selected so as not to exceed the manufacturer's recommendations and to maintain the life of the batteries.
As the electricity supply may be limited to time intervals, the batteries must be designed to use these intervals efficiently by fast charging to ensure the smooth operation of the gymnasium.
Batteries must be protected against overload, overheating and other potential damage by charging controllers with advanced protection features.
The charging capacity and duration must be confirmed at the time of system commissioning.


REQUIREMENTS FOR THE MONITORING SYSTEM

1. Mandatory monitoring system
The solar power system, including the inverters, the battery management system and all major components (the "System"), must be integrated with a monitoring system to ensure data collection, analysis and management of the System.
2. Monitoring indicators
The monitoring system must ensure that the following parameters can be monitored and displayed:
1. Total electricity generated.
2. Instantaneous power generation.
3. Voltage and current qualitative indicators (e.g. voltage level, harmonics, frequency).
4. The amount of electricity generated in the selected period.
5. Battery status, including charge/discharge level and residual capacity.
6. Fault monitoring and diagnostics.
7. System efficiency indicators (e.g. kWh/kWp).
3. Data transmission and storage
The system must ensure that all data is transmitted using encrypted protocols (e.g. TLS, HTTPS). The monitoring system shall have a local data repository to ensure data collection and storage for a period of at least 30 days, even in the event of a network connection failure.
4. Providing faults and warnings
The system shall have real-time alerting of faults via email, SMS or mobile app. A history of failures shall be stored and available for analysis.
5. Communication technologies
The control unit of the solar power plant must be equipped with an LTE/5G module or equivalent to communicate with the monitoring system. In case of insufficient mobile connectivity, the system shall support an alternative connectivity solution, such as a local Wi-Fi network or wired connection.
6. Cybersecurity requirements
All data and management of the monitoring system must comply with the cyber security requirements described in the Cyber Security Requirements section.
7. Ease of use of the system
The monitoring system must have an intuitive and user-friendly interface, accessible via a computer or a mobile app.
8. Guarantee requirements
The supplier must ensure that the monitoring system and its software will operate smoothly for at least 10 years. The warranty shall cover all functional components, including the LTE/5G module, the data storage and the main functions of the system.


CYBER SECURITY REQUIREMENTS
1. The entire proposed solar power system, including inverters, battery management system, monitoring equipment and control modules (the "System"), must ensure secure data transmission and secure remote access.
2. The system must be isolated from public networks or connected through secure network firewalls to reduce the risk of cyber-attacks.
3. Authentication and access control.
The system must ensure that access is only possible through secure authentication procedures (e.g. using unique user identifiers and strong passwords).
Measures must be in place to restrict unauthorised access to equipment and the network.
4. Data security.
All data communication between System components (e.g. inverter, batteries, monitoring equipment) and external networks shall be encrypted using secure protocols (e.g. TLS, HTTPS).
5. Software updates and vulnerability management.
The Supplier shall ensure that regular software updates, including security patches, are applied to the entire System. The Supplier shall ensure that the system is kept operational and up-to-date free of charge for at least 10 years from the date of installation.
6. Incident monitoring and management.
The system must be configured to detect and monitor unusual activity, such as unauthorised connections or equipment malfunctions.


GENERAL REQUIREMENTS

1. The works include all materials, equipment, works and services necessary for a complete installation. The words "complete installation" shall mean not only compliance with the Works and the equipment specified in the Technical Specification, but also all incidental miscellaneous components necessary for the complete performance of the Works and the proper operation of the System. The Supplier shall ensure that the Work is carried out in the correct sequence. The Supplier shall ensure that all parts of the Works and all materials, equipment and systems are compatible with each other.
2. The solar PV plant (120 kW) with battery energy storage (120 kWh capacity) shall be designed and installed in accordance with the applicable legislation and technical requirements, and shall be properly connected to the existing building systems, including but not limited to:
1. Preparation of the design, in coordination with the Buyer;
2. The project must be coordinated with the persons, bodies and organisations with which, in accordance with the requirements of the legislation in force in Ukraine, such project must be coordinated;
3. The Works shall include all the Works set out in the Technical Specification and all necessary works (even if such works are not specifically mentioned in the Technical Specification) for the smooth operation of the Facility and for the integration of all elements into a seamless working system, as well as for commissioning and debugging works.
3. The Supplier shall comply with all applicable normative requirements and regulations in Ukraine. The materials must meet the requirements for the type of goods and be certified in at least one of the countries of the European Union or the EEA, or have another equivalent document. The Supplier shall provide material certificates or other equivalent documents upon request of the Purchaser before the start of the works. 
4. All products, equipment, materials and accessories must be compliant and new. All materials, products and equipment shall be supplied with: manufacturer's details, manufacturer's identification mark; specification; indication of intended use; date of manufacture; certificate, certificate of conformity, etc., in the course of the work. 
5. All products and materials shall comply with the quality requirements of the Technical Specification and the design. Their packaging or delivery documents shall indicate their quality or the same information shall be indicated in some other way. The Technical Specification contains general quality requirements. Possible indications of conformity of products and materials shall not be obscured during the installation phase or, if they cannot be left visible, shall be easily and completely uncovered. 
6. All products and materials must be properly covered and packaged during transport and intermediate storage. Each package must be labelled with its contents. In the case of unpackaged goods, the number, type and quality of the goods delivered must be indicated on the delivery note. 
7. The delivery of products and materials must be coordinated according to the work schedule. Unnecessary storage on the construction site shall be avoided. All products and materials supplied shall be accompanied by appropriate documentation. 
8. The equipment and products and materials delivered must be stored in such a way as to prevent deterioration in their quality. The storage requirements specified for each material, article, equipment and the manufacturer's instructions must be followed. On the construction site, the goods shall be stored in suitable and, where necessary, insulated, dry, heated and adequately ventilated areas so that each material is correctly placed and easily inspected. Materials and goods damaged or otherwise destroyed as a result of activities on the Site shall be replaced at the Supplier's expense. Loss or damage to materials and products shall be the sole responsibility of the Supplier. 
9. All work must be carried out using commonly used and best available working methods, with the help of experienced and suitably trained professionals. The sequence of execution of the works and the choice of materials and equipment shall be agreed in advance with the responsible persons of the Purchaser and the User before the commencement of works. 
10. The Contractor shall protect other buildings in the vicinity from damage, dirt and construction dust. Sort and dispose of construction waste at his own expense. Set up the construction site in accordance with good practice. The Contractor shall ensure the health and safety of workers during the works. Agree the technological design and the technological cards with the Purchaser's responsible person before starting the works.
11. The Supplier is responsible for coordinating the works on site. The Supplier shall draw up a plan for the execution of the works prior to the commencement of the works and, during the construction works, shall ensure that the works are carried out correctly, in accordance with the design intent of the project and the construction technology design. Any work that requires rework due to negligence in this respect shall not give rise to additional payment or to a final extension of the time limit. All work shall be carried out in accordance with the instructions given in the documentation and by the manufacturer, using the best available working methods and in accordance with good manufacturing practice. Conditions and other factors affecting the execution of the work shall be anticipated in advance. In particular, the sequence of works must be considered to ensure that subsequent works do not compromise the quality of earlier works. Unfinished and finished parts of the works must be protected from damage during subsequent works. It shall be protected against mechanical attack, dirt, corrosion, rain, moisture, snow, ice, freezing, excessive heat or rapid drying. 
12. Goods (materials, products, equipment) offered by the Supplier may be replaced without change in price with the Buyer's consent if the Goods are no longer manufactured and the Supplier provides the Buyer with supporting documentation (e.g. manufacturer's letter/confirmation that the Goods are no longer manufactured). The Supplier must also provide documentation substantiating that the new Goods are in full conformity with the Technical Specification and the values of the technical characteristics indicated in the Supplier's proposal, and are of equivalent or better quality and not of inferior quality. Such replacement of the Goods(s) shall be documented in writing by means of an additional agreement to the Contract.
13. Works, equipment and materials must be covered by a free quality guarantee. The warranty period shall commence from the time of handover and acceptance of the Works.
Warranty periods:
1. PHOTOVOLTIC MODULES - at least 20 years.
2. INSTALLATION CHANGERS (INVERTERS) - at least 5 years.
3. CONSTRUCTIONS FOR THE DEVELOPMENT OF PHOTOVOLTABLE MODULES - not less than 10 years.
4. BATTERY SYSTEM - 10 year warranty or a minimum of 6 000 charge/discharge cycles with a residual capacity of at least 60% of the nominal capacity after the warranty period.
5. OTHER EQUIPMENT AND MATERIALS - at least 2 years.
6. 5-year warranty for the work carried out and 10-year warranty for hidden elements (structures, engineering systems, etc.).
14. The Seller must guarantee that the goods supplied are new, unused and free from defects. If the goods are found to be defective, do not look or function as declared (not in accordance with the Supplier's offer and/or the Technical Specification), the Supplier shall replace them free of charge. Defects due to faulty materials, goods, equipment or manufacturing errors shall be rectified free of charge within 20 working days and goods, equipment, materials (or parts thereof) which are of poor quality or do not comply with the Technical Specification shall be replaced by new ones within 20 working days from the moment the non-compliance is noted.
15. The guarantee period starts from the date of signing of the final acceptance certificate of the Works. The correction of any errors or malfunctions noted must be included in the warranty period. The Supplier shall carry out repairs during the warranty period at its own expense, including the replacement of defective elements and materials

DOCUMENTATION REQUIRED AFTER INSTALLATION OF A SOLAR POWER PLANT WITH BATTERIES
Technical documentation:
1.1. documents prepared by the manufacturer of the goods (technical descriptions, certificates, passports, etc.).
1.2. System installation drawings and diagrams (originals and digital copies).
1.3. a list of the materials used, in digital format (indicating: name of the product/item, code, quantity, manufacturer, etc.)
1.4 All documents and formats to be submitted must be agreed in advance with the Buyer.
Software and login details:
2.1. Original or copies of all software licences (if applicable).
2.2. Monitoring system login details (usernames, passwords, configuration files).
2.3. cables and interfaces required for connection (if the equipment has programmable components).
Operational documentation:
3.1. system operation and maintenance manual in Ukrainian and English (1 hard copy and 1 electronic copy).
3.2 Warranty documents for all system components (e.g. modules, inverters, batteries, monitoring system).
Documentation of the work carried out:
4.1. topographical photographs with agreed underground communication routes (original hard copy and digital format on media)
4.2. Completion certificates and their annexes (detailed list of works and installation).
4.3 All documents and formats to be submitted must be agreed in advance with the Buyer.
Certificates and test reports:
5.1. a system commissioning certificate confirming proper operation.
5.2. Certificates of conformity of equipment to standards.
5.3. Electrical safety test reports (e.g. grounding, surge protection tests).



ANNEXES
Annex 1: Actual electricity consumption data.
Annex 2: Project No 1: Solar power plant project (reference 000808/2024-Z)
Annex 3: Project No 2: Electrical network solutions for the newly installed shelter (780 spaces) (reference 0723/1-ETR).
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