SOLAR POWER PLANTS WITH ELECTRICITY STORAGE SYSTEM
(BATTERIES) DESIGN, EQUIPMENT SUPPLY AND INSTALLATION WORKS
TECHNICAL SPECIFICATION


1. OBJECT OF PURCHASE
Design services of a solar photovoltaic power plant (120 kW capacity) with a battery-powered energy storage system (capacity of 300 kWh), equipment supply and installation work to ensure a constant supply of electricity to the building of a pre-school educational institution (kindergarten) "Rūta" (Irpine, Kiev region).

2. DEFINITIONS AND ABBREVIATIONS
2.1 Buyer – Public body Central Project Management Agency (hereinafter referred to as the Contracting Authority or the CPMA).
2.2 Supplier means the successful supplier or group of suppliers who/who performs the works specified in point 1 of this technical specification (hereinafter referred to as the "Technical Specification") in accordance with the requirements set out in the Technical Specification.
2.3 User - the administration of the preschool educational institution (kindergarten) "Rūta".
2.4 Works – equipment, materials, design services, installation, connection and adjustment works specified in this Technical Specification, as well as services for training the User's personnel to use the system. 
2.5 Project - A project agreed with the Buyer and the User, prepared in accordance with the legislation regulating the design in Ukraine.
2.6 Technical specification – this document with the requirements contained in it for the design, equipment and installation works of a solar power plant with an electricity storage system (batteries).

3. PLACE OF PERFORMANCE OF CONTRACTUAL OBLIGATIONS 
The place of installation of a solar photovoltaic power plant and a battery-powered energy storage system (batteries) – Mira str. 1-A, Irpine, Bucha district, Kiev region, Ukraine (link: https://maps.app.goo.gl/CT5LSNpAAZdXjBes8?g_st=ic). The solar photovoltaic power plant is installed on the roof of the "Ruta" building of the pre-school educational institution (kindergarten), the place for the installation of other equipment belonging to the power plant (as well as batteries) is selected during the design process, in agreement with the User's representative.

An illustrative plan of the situation is given (Figure 1).
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Figure 1. The plan of the situation. Plan of the existing kindergarten building on the plot and photo of the roof from above


4. REQUIREMENTS FOR THE OBJECT OF PURCHASE

4.1 SOLAR PHOTOVOLTAIC POWER PLANT
	It's a while. No.
	Settings
	Value

	1
	Solar photovoltaic power plant power
	120 kW, ± 0.5 kW

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

	3
	Manufacturer of photovoltaic modules and photovoltaic modules
	Photovoltaic modules must be monocrystalline or equivalent, not inferior in characteristics to monocrystalline ones. All photovoltaic modules must be of one type, of equal power and of the same manufacturer.
The equipment must be new, unused, manufactured no earlier than 24 months before the date of actual delivery of the equipment to the installation site.

	4
	Arrangement of photovoltaic modules, installation location, mounting method and construction 
	The solar power plant is planned to be installed on the roof of the "Rūta" building of a preschool educational institution (kindergarten). The roof of the building is sloping (about 19° tilt angle). Photos of the roof are attached (Appendix No. 3).
When submitting an offer, suppliers must:
· In order to optimally position all photovoltaic modules on the roof of the building and must submit a schematic project with the layout and orientation of the modules together with the proposal.
· To assess whether the entire amount of the proposed modules can fit on the roof of the building. If all the solar modules offered by the supplier do not 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 must be made of durable, durable materials that are resistant to aging and corrosion (for example, aluminum alloy, stainless or galvanized steel, or equivalent materials) under the influence of solar and atmospheric precipitation throughout the life cycle under the influence of outdoor conditions. The structure must withstand local snow and wind loads. 
The supplier must select the optimal method of fastening the solar photovoltaic power plant, taking into account the features of the roof of the existing building and possible irregularities, provide for fastening structures that do not damage the existing roofing of the nursery "Rūta" building, ensure the maximum low load on existing roof structures, ensure the optimal placement of photovoltaic modules and their angle of inclination. The most efficient generation of electricity must be sought.
The supplier assumes full responsibility for the use of suitable materials and the installation of the structure.

	5
	Maximum permissible load on the roof 
	Unknown. However, the building and roof structures are reconstructed, the solutions of the roof structures are presented in the submitted project for the reconstruction of the building (Annex No. 2).
The supplier will have to foresee and install the system to adapt to the features of the roof of the existing nursery "Rūta" building.
The supplier is obliged to carry out calculations of the load on the roof structures in accordance with the national standards of Ukraine and ensure that the solar power plant and roof structures installed by the Supplier withstand snow and wind loads.

	6
	Inverters (voltage converters), other equipment
	The proposed inverters (voltage converters) must comply with the requirements of the following standards:
· EN 50549-1:2019, or equivalent.
· IEC 62109-1:2010 and IEC 62109-2:2011, or equivalent standards.
· IEC 62116:2014 Or equivalent.
The installation, connection, configuration of equipment must follow good cybersecurity practices.
The equipment must be new, unused, manufactured no earlier than 24 months before the date of actual delivery of the equipment to the installation site.
Inverters (voltage converters) must be able to connect the generator.

	7
	Lightning protection
	If it is not possible to maintain a safe distance of the solar power plant from lightning rods and lightning protection elements, the supplier will be obliged to make adjustments to the lightning protection system at its own expense and ensure proper lightning protection.
The design solutions of the currently installed lightning protection system are attached to this Technical Specification (Annex No. 2).

	8
	Surge protection,
Ground
	Surge protection must be provided, in the 0.4kV part of the alternating voltage and on the side of the constant voltage.
Surge protection and grounding systems shall comply with iec 62305 standard or equivalent.
Equipment and solar power plant structures must be properly grounded.

	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
	Guarantee
	Photovoltaic modules must have a warranty of at least 20 years.
Installation structures of photovoltaic modules must be provided with a warranty of at least 10 years.
The manufacturer's warranty on the efficiency of photovoltaic modules after 25 years of operation is not less than 80,0 %.
Inverters (voltage converters) must be provided with a warranty of at least 5 years.

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

	12
	Monitoring system
	Applies. Detailed requirements are set out in the Technical Specifications section REQUIREMENTS FOR THE MONITORING SYSTEM.

	13
	Annual/monthly electricity consumption of the buyer, kWh
	Actual electricity consumption data shall be provided (Annex 1).




4.2 BATTERY-POWERED ENERGY STORAGE SYSTEM (BATTERIES)
	It's a while. No.
	Settings
	Value

	1
	System capacity
	Not less than 300 kWh.

	2
	Chemical composition
	Lithium iron phosphate or equivalent batteries which:
· ensure the same or a higher level of safety;
· has low maintenance costs throughout the entire period of operation;
· provides high charging and discharge coefficients;
· characterized by high energy density and reliability.
The battery system shall comply with the following standards, or equivalent standards:
· IEC 62619 – Safety standard for lithium-ion batteries;
· IEC 62485-2 – if the supplier offers batteries with other chemical composition technologies.
The supplier must provide the following documents as part of his offer:
1. A declaration of conformity confirming that the batteries comply with the IEC 62619 standard.
2. Certificates or test reports issued by an independent accredited laboratory confirming that the batteries have passed the mandatory tests in accordance with iec 62619 standard.
3. Technical data proving the maximum charge/discharge power, cycle duration, battery technology, rated power and other important parameters.
If the supplier offers batteries with a different chemical composition than Lithium iron phosphate, he must additionally provide scientific / technical evidence to substantiate their safety and not inferior technical indicators.


	3
	Battery assembly
	Batteries must consist of modules, with the possibility of replacing individual modules during service, for the convenience of operation. The ability to change individual battery modules without special equipment. If special equipment is required, it must be delivered together with the equipment to be installed by the Supplier.

	4
	Place of installation of batteries
	The supplier must select and evaluate the optimal place for the installation of batteries in order to ensure the efficient and smooth operation of the entire electrical system.

	5
	Isolated operation
	A smooth automatic transition between operation when connected to the energy system and autonomous operation (after disconnection from the energy system) must be ensured. The duration of the transition should be no more than 100 ms.

	6
	Automatic synchronization
	After returning to the operating mode, when connected to the power system, automatic synchronization with the electrical network must be ensured. The synchronization time should not exceed 10 seconds, and the system must ensure the stability of the frequency and voltage of the network.

	7
	DC Circuit Circuit Auto Shutllator
	DC current circuit breakers and protection against overload, short circuits and surges must be provided. DC circuit breakers shall be suitable for systems with a constant voltage of ≥1,000 V.

	8
	Cybersecurity protection
	Applies. Detailed requirements are given in the Technical Specification section CYBERSECURITY REQUIREMENTS.

	9
	Manage priority users
	The system must be configured in such a way that in the mode of autonomous operation it gives priority to the critical systems of the nursery "Rūta" building (for example, heating, lighting, IT systems, ventilation).

	10
	Guarantee
	The battery system must have a  warranty of at least 10 years or a warranty of  at least 6,000 charge/discharge cycles, ensuring a residual capacity of at least 60% of the nominal capacity after the warranty period.
The warranty must include factory defects, degradation above the specified level and cases of improper operation due to the fault of the manufacturer.

	11
	Protection
	Not less than IP55 for components that are installed in outdoor conditions or in places where exposure to dust and water is possible.

	12
	CE compliance 
	The equipment must comply with the requirements of the CE. The supplier shall provide a CE declaration of conformity.



REQUIREMENTS FOR THE ORIGIN OF THE GOODS AND THE RELIABILITY OF SUPPLIERS / MANUFACTURERS:
1. [bookmark: _Hlk190432691]The origin of the main components of the equipment (photovoltaic modules, inverters, batteries and a solar power plant monitoring system) must come from a country belonging to the European Union (EU) or the European Economic Area (EEA). The country of origin of the product (the above main components of the equipment) is considered to be the country where the finished product was produced and / or collected. The supplier will be obliged to provide with the proposal documents proving the origin of the main components of the equipment (photovoltaic modules, inverters, batteries and equipment monitoring system): certificates of origin issued by an independent responsible authority confirming the place of manufacture of the goods or other equivalent documents (we note that self-declarations by the supplier or manufacturer regarding the origin of the goods are not considered sufficient evidence to prove the origin of the goods).
2. The Contracting Authority intends to raise, during the procurement procedures, special requirements relating to the safeguarding of national security interests.

DESCRIPTION OF THE CURRENT SITUATION
1. The place of installation of a solar photovoltaic power plant and a battery-powered energy storage system (batteries) – Mira str. 1-A, Irpine, Bucha district, Kiev region, Ukraine.
2. The solar photovoltaic power plant is installed on the roof of the nursery "Rūta" building, the place of installation of other equipment attributed to the power plant (including batteries) is selected during the design process, in agreement with the User's representative.
3. The design of the electrical system and the equipment of the designed power plant must be coordinated with the maximum capacity of the nursery electrical input – 158 kW. The designed solar power plant, the battery system and their charging controllers must ensure that the total instantaneous load does not exceed this limit, taking into account the needs of other nursery systems. Compatibility between the systems and the infrastructure of the nursery as a whole and the smooth operation of the systems must be ensured.
4. The Technical Specification is accompanied by relevant design solutions for the repair works of the implemented kindergarten "Rūta" (marking 2022 - 1) (hereinafter referred to as the Project) (Annex No. 2). These solutions shall be provided to the Supplier in order to accurately and in advance assess the possible connection points of the solar power plant specified in the Technical Specification, the intended placement and connection of equipment and batteries.
5. The system of a solar power plant with batteries, designed and installed by the supplier, must be smoothly connected (integrated) into the existing infrastructure of the kindergarten "Rūta", and a smooth supply of electricity must be ensured both in the event of normal operation, in the event of a breakdown in the supply of electricity from the networks and operating in an autonomous mode (using the energy generated by the solar power plant or the energy stored by the accumulator).


COMPATIBILITY OF THE SYSTEM WITH THE EXISTING INFRASTRUCTURE OF THE KINDERGARTEN
1. Automatic transition: The system must provide a smooth automatic transition between the autonomous mode and the usual power supply from the power grid (and vice versa). When the production of solar energy or the capacity of the power grid is insufficient, the electricity accumulated by the accumulator must be used.
2. Synchronization: Automatic synchronization with the parameters of the voltage, frequency and power of the network must be ensured when the system switches between solar energy, batteries and network supply modes.
3. Priorities: Energy supply priorities must be set as follows: 
a. The use of solar energy – first of all, the energy produced by the solar power plant must be used directly to meet the needs of consumers. 
b. Grid energy – if solar energy production is insufficient, the need for energy must be covered from the electricity grid, if available and reliable. 
c. Battery power use – used to compensate for the lack of energy in cases where solar and network energy is not enough.
4. Stability and protection: The system must provide stable operation under alternating loads, including protection against synchronization errors, overloads and short circuits.
5. Management: Energy flow management must be automated and optimized to ensure maximum use of solar energy and efficiency of battery life.
6. Battery charging requirements
1. Charging time: batteries must have the possibility of fast charging, fast charging must be safe and should not exceed the manufacturer's recommendations.
2. Technology: Storage devices must be made using Lithium iron phosphate technology or equivalent, ensuring fast and reliable charging without compromising battery life and safety.
3. Compatibility with the network: The charging mode must be aligned with the power of the nursery electric input to ensure efficient and uninterrupted use of electricity.
4. Fast charging mode:
The fast charging mode should be carried out only under the right conditions and using manufacturer-certified charging controllers.
The charging current and voltage must be selected in such a way that the manufacturer's recommendations are not exceeded and the life of the batteries is maintained.
Since the power supply may be limited in time intervals, the battery must be adapted to effectively use these intervals by means of a quick charge to ensure the operation of the nursery without interruptions.
Batteries must be protected from overload, overheating and other possible damage when using charging controllers with advanced protection functions.
Charging capacity and duration must be confirmed during the start-up-debugging of the system.

REQUIREMENTS FOR THE MONITORING SYSTEM

1. Mandatoryness of the monitoring system
The solar power plant system, including inverters, the battery management system and all the main components (hereinafter referred to as the "System"), must be integrated with a monitoring system to ensure data collection, analysis and system management.
2. Monitoring indicatorsThe monitoring system must ensure that the following parameters can be monitored and displayed:
1. Total electricity produced.
2. Instant generated power.
3. Qualitative indicators of voltage and current (e.g. voltage level, frequency).
4. The amount of electricity produced according to the selected period.
5. Battery condition, including charge/discharge level and residual capacity.
6. Monitoring and diagnosis of malfunctions.
7. System performance indicators (e.g. kWh/kWp).
3. Transmission and storage of data
The system must ensure that all data is transmitted by encrypted protocols (for example, TLS, HTTPS). The monitoring system shall have a local data repository to ensure the collection and storage of data for a period of at least 30 days, even if the network connection is interrupted.
4. Providing faults and warnings
The system must have a function to warn about failures in real time by sending notifications by e-mail, SMS or through a mobile application. The history of failures must be stored and accessible for analysis.
5. Communication technologies
The control unit of the solar power plant must be equipped with an LTE/5G module (or equivalent), which will ensure communication with the monitoring system. If your cellular connection isn't enough, the system must support an alternative connection solution, such as a local Wi-Fi network or a wired connection.
6. Cybersecurity requirements
All data and management of the monitoring system shall comply with the cybersecurity requirements described in the Cybersecurity Requirements Section.
7. Ease of use of the system
The monitoring system must have an intuitive and user-friendly interface, accessible through a computer or mobile application.
8. Warranty requirements
The supplier must ensure that the monitoring system and its software will work smoothly for at least 10 years. The warranty shall cover all functional components, including the LTE/5G (or equivalent), the module, the data storage and the main functions of the system.


CYBERSECURITY REQUIREMENTS
1. The entire proposed solar power plant system, including inverters, a 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 in order to reduce the potential risk of cyberattacks.
3. Authentication and access control.
The system must ensure that access to it is only possible through secure authentication procedures (e.g. by using unique user identifiers and strong passwords).
Measures must be put in place to limit unauthorised access to equipment and the network.
4. Security of data transfer.
All data transmission communication between system components (e.g. inverter, battery, monitoring equipment) and external networks must be encrypted using secure protocols (e.g. TLS, HTTPS).
5. Software updates and vulnerability management.
The Supplier shall ensure that software updates, including security patches, are regularly performed for the entire System. The supplier must ensure the gratuitous operation and updating of this system 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 activities, such as unauthorized connections or equipment malfunctions.


GENERAL REQUIREMENTS

1. The works include all materials, equipment, works and services necessary for a full installation. The words "complete installation" must mean not only the compliance of the Works and the equipment specified in the Technical Specification, but also all random various components that are necessary for the full execution of the Works and the proper operation of the System. The supplier must ensure that the work is carried out in the correct sequence. The Supplier must ensure that all parts of the Works and all materials, equipment and systems are compatible with each other.
2. A solar photovoltaic power plant (120 kW) with a battery-powered energy storage system (300 kWh capacity) must be designed and installed in accordance with current legislation and technical requirements, it must be properly connected to existing building systems, including, but not limited to:
1. Project preparation, coordination of solutions with the Buyer;
2. The project must be coordinated with persons, bodies and organizations with which, in accordance with the requirements of the legislation in force in Ukraine, such a project must be coordinated;
3. The works include all the Works provided for in the Technical Specification and all the necessary work to be performed (even if such works are not specified in the Technical Specification) for the smooth operation of the object and the connection of all elements into an integral operating system and the commissioning and tuning works.
3. The supplier must comply with all normative requirements and regulations in force in Ukraine. Materials must meet the requirements for that type of goods and must be certified in at least one of the Countries of the European Union or EEA or have another equivalent document. At the buyer's request, the Supplier must provide material certificates or other equivalent documents before the start of works. 
4. All products, equipment, materials and accessories must meet the requirements and be new. In the course of the work, all materials, products and equipment must be provided with: the manufacturer's details, the manufacturer's identification mark; Specification; an indication of what it is addressed to; date of manufacture; certificate, certificate of conformity, etc. 
5. All products and materials must comply with the requirements of the Technical Specification and design quality. Their packaging or delivery documents must indicate their quality or the same information must be given in some other way. The technical specification contains general quality requirements. Possible instructions for the conformity of products and materials during the installation phase must not be covered or, if they cannot be left visible, must be easily and completely exposed. 
6. During transport and intermediate storage, all articles and materials must be adequately covered and packaged. On each package must be indicated its content. If the goods to be delivered are in bulk, the number, type and quality must be indicated in the delivery note. 
7. The delivery of products and materials must be coordinated according to the schedule for performing work. Unnecessary storage at the construction site should be avoided. All products and materials supplied must be accompanied by appropriate documentation. 
8. Delivered equipment and products, materials must be stored in such a way that their quality does not deteriorate. The storage requirements specified for each material, product, equipment and the indications provided by the manufacturer must be complied with. On the construction site, the goods must be stored in suitable and, if necessary, insulated, dry, heated and properly ventilated rooms in such a way that each material is placed correctly and easily checked. Materials and goods damaged or otherwise damaged as a result of activities on the construction site must be replaced with new ones at the expense of the Supplier. The Supplier shall be fully liable for any loss or damage to materials and articles. 
9. All work must be carried out using commonly used and best available working methods with the help of experienced and properly trained specialists. The order of performance of works, the selection of materials and equipment in advance, before the start of works, is coordinated with the responsible persons of the Buyer and the User. 
10. During the execution of the work, the supplier must take care of the protection of other surrounding buildings from damage, dirt and construction dust. Sort construction waste and take it out at your own expense. Equip the construction site in accordance with good practice. The supplier must take care of the safety and health of the workers during the works. Before starting work with the responsible person of the Buyer, coordinate the technological project and technological cards.
11. The supplier is responsible for coordinating the work on the construction site. The supplier draws up a plan for the execution of works before the start of work, and during the construction work ensures that the works take place correctly, in accordance with the project idea and the prepared project of the technology of construction work. All works that will require a remake due to negligence in this aspect will not form the basis for additional payment or the final extension of the term of work. All work must be carried out in accordance with the documentation and the instructions provided by the manufacturer and using the best available working methods, as well as in accordance with good manufacturing practice. The conditions of the work and other factors affecting the execution of the work must be foreseen in advance. It is especially necessary to evaluate the order of work so that subsequent works do not harm the quality of the work performed earlier. Unfinished and completed parts of the work must be protected from damage during further work. Must be protected from mechanical effects, dirt, corrosion, rain, moisture, snow, ice, freezing, excessive heat or too rapid drying. 
12. The goods offered by the Supplier (materials, products, equipment), without changing the price, may be replaced by others with the buyer's consent, if the goods are no longer produced and the Supplier provides the Buyer with supporting documents (for example, a letter from the manufacturer / confirmation that the Product is no longer produced). The supplier must also provide documents substantiating that the new goods fully comply with the Technical Specification and the values of the technical indicators specified in the Supplier's tender, are not inferior, but of equivalent or better quality. Such a change of the Product(s) shall be formalized by concluding in writing an additional agreement to the Agreement.
13. Works, equipment and materials must be covered by a free quality guarantee. The warranty period starts from the moment of transfer-acceptance of the Works.
Warranty periods:
1. PHOTOVOLTAIC MODULES– at least 20 years.
2. VOLTAGE CONVERTERS (INVERTERS) – at least 5 years.
3. PHOTOVOLTAIC MODULES FASTENING STRUCTURES – at least 10 years.
4. BATTERY SYSTEM - a 10-year warranty or a guarantee of at least 6,000 charge / discharge cycles, ensuring 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. FOR THE PERFORMED WORKS – 5-year warranty and a 10-year warranty for hidden elements (structures, engineering systems, etc.).
14. The supplier must guarantee that the equipment, goods provided are new, unused and free from defects. If it turns out that the equipment, goods have defects, do not look or do not work as declared (do not comply with the Supplier's offer and / or technical specification), the Supplier must replace them with new ones free of charge. Faults caused by errors in the production of defective materials, goods, equipment must be eliminated free of charge within 20 working days, and defective goods, equipment, materials (or parts thereof) that are of poor quality or do not comply with the Technical Specification must be replaced with new ones within 20 working days from the moment of recording the non-conformity.
15. The warranty period is calculated from the date of signing the final act of acceptance and transfer of works. Handling of observed errors or functionality failures must be included in the warranty period. The supplier during the warranty period at his own expense carries out repairs, including the replacement of defective elements, materials. 

REQUIRED DOCUMENTATION AFTER THE INSTALLATION OF A SOLAR POWER PLANT WITH BATTERIES
Technical documentation:
1.1. Documents developed by manufacturers of goods, equipment, materials (technical descriptions, certificates, passports, etc.). 1.2. Drawings and diagrams of the installation of the system (originals and copies in digital format).1.3. List of materials used, presented in digital format (indicate: name of the item/ item, code, quantity, manufacturer, etc.). 
1.4. All submitted documents and formats must be agreed in advance with the Buyer.
Software and login credentials:
2.1. Originals or copies of all software licenses (if applicable).2.2. Monitoring system login credentials (usernames, passwords, configuration files).2.3. Cables and interfaces are required for connection (if the equipment has programmable components).
Operational documentation:
3.1. Instructions for use and maintenance of the system in Ukrainian and English (1 hard copy and 1 electronic copy).
3.2. Warranty documents for all components of the system (e.g. modules, inverters, batteries, monitoring system).
Documentation of completed works:
4.1. Acts of work performed and their annexes (a detailed list of works and installation).
4.2. All submitted documents and formats must be agreed in advance with the Buyer.
Certificates and test reports: 
5.1. The act of starting-debugging the system confirming proper operation.5.2. Certificates of compliance of equipment with standards.5.3. Electrical safety test protocols (e.g. grounding, surge protection tests).

ACCESSORIES
Annex 1. Actual data on electricity consumption.
Annex 2. Project. Building reconstruction project (marker 2022-1).
Annex 3. Photos of the roof.
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