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GUIDELINE
for the Installation of Solar Photovoltaic Systems
under Projects Financed by the
Armenia Renewable Resources and Energy Efficiency Fund

Photovoltaic (photoelectric) systems are devices that absorb solar radiation and convert it into electrical energy.
The objective of solar photovoltaic (PV) technology is to produce electricity through the utilization of solar energy. In a solar PV system, electricity is generated by PV modules, which are manufactured from various semiconductor materials. These modules produce direct current (DC) electricity, which, in most applications, must be converted into alternating current (AC).
The electrical part of solar photovoltaic (PV) systems mainly consists of PV modules (panels) and an inverter, which converts direct current (DC) electricity (typically at 200–1000 V) into alternating current (AC) at 220 V or 380 V.
Based on the electrical connection principle, PV systems can be classified into two main types. In the first case, the generated electricity is fed directly into the electrical grid, whether it is an internal consumption network or the national grid, which means no energy storage is involved. These systems are referred to as grid-connected systems, also known as on-grid or grid-tied systems. In the second case, the generated energy is stored in batteries and later consumed from storage. While this increases the overall system cost, it also enhances the reliability and security of the electricity supply by providing backup power. Such systems operate independently of the electrical grid and are referred to as off-grid systems. 
To maximize the benefits of solar photovoltaic (PV) systems, they are often connected to the electrical grid using the net metering principle. Under this arrangement, the consumer signs an agreement with the public electricity transmission infrastructure (the national grid), and a bidirectional meter is installed at the consumer’s site. The PV system first supplies electricity for the consumer’s own needs. Any surplus electricity is fed into the grid, while any shortage is drawn from the grid. The bidirectional meter records both the electricity supplied to and drawn from the grid, allowing for an accurate calculation of the net energy balance.

1


Quality and Reliability Requirements for Solar Photovoltaic (PV) System Components
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	Description of system operation
	

	 Facility name
	

	Address 
	

	Available area for the installation of the solar PV system
	

	Brief description of the system
	The PV system is designed to generate electricity to meet the consumer’s own energy needs. The solar PV system will be connected to the electrical grid using the net metering scheme, with the consumer entering into an agreement with the national grid. A bidirectional meter will be installed at the consumer’s site.

	Installed capacity
	Minimum 	 kW

	Geographical coordinates
	Latitude (°N)
Longitude (°E) 

	Altitude above sea level
		 m



Solar PV modules
	PV module manufacturers must be certified for the following:
	ISO 9001 – Quality Management Systems
ISO 14001 – Environmental Management Systems


	Modules must have valid test certificates issued by accredited testing laboratories (certified under ISO 17021 / ISO 17025 / ISO 17065) in accordance with the latest editions of IEC or UL standards.

	IEC 61215: Crystalline Photovoltaic (PV) Modules — Design Qualification and Type Approval,
IEC 61730 — Photovoltaic (PV) Module Safety Qualification
Part 1: Construction Requirements
Part 2: Testing Requirements
IEC 62804 — Potential-Induced Degradation (PID)

	Module efficiency
	Minimum 22.5 %

	Nominal power deviation of modules

	  Within a range of ±3% (minimum 0/+3 W)

	Guaranteed power output of PV modules

	Not less than 90% at the end of the 10th year of operation, and 84% at the end of the 25th year of operation

	Warranty
	At least 10 years, if the defect is caused by manufacturing or assembly defects of the module

	Identification of PV modules
	· Name of the PV module manufacturer
· PV module brand/model (certificate to be provided)
· Module rated power – Pmax



	
	· Open-circuit voltage – Voc
· Voltage at maximum power – Vmp
· Short-circuit current – Isc
· Current at maximum power – Imp
The supplier shall maintain and provide to the operator a list of module IDs for each module, together with the above-mentioned parametric data.




Inverter /Power Converter

	The inverter manufacturing company must be certified according to:
	ISO 9001 – Quality Management Systems
ISO 14001 – Environmental Management Systems
* The selected inverter model must be from a well-known, leading, and reputable manufacturer in the field (certificate to be provided).


	Valid quality certificates
	IEC 62103 / IEC 62109-1 and 2 – Electrical Safety

	Power  
	Total-------------- kW (DC/AC ratio 0.8–1.5)

	Type of electric current 
	Three-phase or single-phase, depending on the consumer’s network.

	Frequency – 50 
	50 Hz

	Number of MPPT inputs 
	Minimum 2 inputs, depending on the capacity of the PV plant.

	Efficiency (in accordance with European efficiency requirements)
	Minimum 97%:

	Monitoring 
	Inverters must be equipped with all necessary devices for grid connection, data collection, and communication.

	Type 
	 Inverters installed for a single building must be of the same type.

	Warranty
	 Minimum 5 years

	Mounting 
	The inverter must be installed in a location protected from unauthorized access, accessible for maintenance, in a non-heated area/room, and in accordance with the manufacturer’s specified requirements.


 DC junction box Overvoltage protection 
The DC section of the system must be safeguarded against overvoltage. Surge protection devices should be installed for each PV module string if they are not already integrated into the inverter.
DC circuit breaker 
Install a DC circuit breaker/switch with sufficient capacity for each PV module string.
 DC Fuse
Install a DC fuse with a fuse holder for each PV module string, sized according to the maximum current permitted by the module manufacturer, if fuses are not already integrated within the inverter.



AC Junction Box
	Overvoltage Protection
	
The system shall be protected against overvoltage on the AC side. Surge protection devices (SPDs) shall be installed at the inverter output if such protection is not integrated into the inverter. Additional surge protection shall be installed at the 0.4 kV grid connection point if the distance between the inverter and the connection point exceeds 50 m.

	AC Circuit Breaker / Disconnect Switch
	 An AC circuit breaker shall be installed at the inverter output. An additional circuit breaker shall be installed at the 0.4 kV building grid connection point if the distance between the inverter and the connection point exceeds 50 m.
 



Solar PV Module Mounting Structures
	Material of supporting structures
	The supporting structures shall be made of aluminum, stainless steel, or galvanized steel and must maintain their functional performance for at least 25 years under the relevant climatic conditions (RA Standard II-7.01-2011).


	Module Layout / Distribution
	Consider access routes for cleaning, operation, and maintenance of the modules.
Preferably, install the modules on a south-facing slope; otherwise, justify the installation of the structures used. When installing on the ground, ensure that the modules face primarily south.

	Requirements for Supporting Structures
	Supporting structures must be designed, engineered, and constructed in accordance with current RA Construction Norms and Standards (RACNS) and relevant GOST requirements, including:
  RACNS II-6.02-2006: Seismic-Resistant Construction – Design Standards
RACNS II-7.01-2011: Building Climatology
RACNS 21-01-2014: Fire Safety of Buildings and Structures
They must withstand the site-specific seismic, snow, and wind loads, and, when mounted on rooftops, they must preserve the integrity of the roof waterproofing.



Wiring
	DC (Direct Current)
	DC electrical wiring must be TÜV-certified and of the PV1-F type. DC cables rated for 1000–1800 V should be designed for a service life of at least 25 years. Compliance with EN50618, TÜV 2PFG 1169/09.07, or IEC 62930 standards is recommended, and relevant certification must be provided. 

	 DC Connectors

	PV module connectors must be of high quality and, preferably, tested according to EN 50521.

	DC devices
	All devices installed for direct current (DC) must be designed for DC operation and a minimum voltage of 1000 V.

	AC (Alternating Current)
	If required to enhance safety, a protective disconnect device (RCD- residual current device or differential fuse) should be installed.



	Wiring Routes
	Junction and/or combiner boxes and wiring pathways (conduits, cable trays) for DC and AC circuits must be separated and made of non-combustible materials. For outdoor wiring, use conduits, pipes, and trays designed for long-term exposure to external conditions.



Grounding 

	Grounding Requirements
	The solar photovoltaic (PV) system and modules must be equipped with a grounding (earthing) system. The grounding system should be designed and implemented in accordance with applicable standards, ensuring a ground resistance of no more than 4 Ω.
The grounding must also meet the technical requirements of the PV modules, inverters, and other electrical equipment and devices used in the system.



Installation, Assembly, and Commissioning
During the installation of solar systems, special attention must be given to the following:

	Installing, assembling
	 The AC output of the inverters shall be connected (integrated) into the consumer’s internal 0.4/0.2 kV electrical network.
The connection of the PV system to the internal network must comply with the minimum technical design and operational requirements applied by ENA (Electric Networks of Armenia).

	
	
The roof on which the system is installed must have sufficient load-bearing capacity. If necessary, the load-bearing capacity of the site (roof) shall be increased or reinforced using additional structural supports.

	
	 The supporting structures must be securely fixed to the roof to withstand snow loads, wind loads, and the system’s self-weight, while maintaining the integrity and uniformity of the roof.

	
	All holes made in the roof must be properly waterproofed using appropriate materials and methods. 

	
	All electrical wires must be fixed to walls and run through sheaths where building structures intersect.

	
	Assembly and installation works must be carried out in accordance with applicable construction norms and standards.



	
	For ground-mounted PV systems, the supporting structures and foundations must be designed to withstand maximum wind and snow loads in accordance with RACNS II-7.01-2011 “Building Climatology.”
  The foundation depth must be below the frost depth of the soil at the specific site.

	
	For ground-mounted PV systems, the site must be secured (e.g., fenced or enclosed) to prevent unauthorized access by people and animals.

	
	Wire connections and branching shall be carried out inside junction boxes, using soldering or appropriate clamps. At the cable entry points of the boxes, insulating bushings made of non-combustible insulating materials must be installed to protect the cable insulation.


	
	During the construction, installation, and subsequent maintenance of the solar PV system, the requirements of RACNS I-3.01.01-2008 “Organization of Construction Works”, Chapter IX (Occupational Safety and Environmental Protection), must be strictly observed.

	Commissioning 
	Warning labels must be posted on sections or surfaces that are hazardous to life and health.

	Training and Knowledge Transfer for System Operation
	The supplier of the solar photovoltaic (PV) system must adequately train and instruct the personnel responsible for operating the plant, ensuring the uninterrupted operation of the PV system and minimizing the risk of accidents or injuries.

	One-Year Period for Defect Elimination and Maintenance
	The supplier of the solar PV system must provide a minimum one-year warranty for defect elimination and maintenance, ensuring the uninterrupted operation of the solar system.
Within the scope of operation and maintenance, the supplier of the PV system must during the one-year warranty period specified in the contract after the signing of the PV system acceptance act, carry out system performance inspections every three months, rectify any identified defects, and submit a written report to the client detailing the overall system performance, as well as any malfunctions and their resolution. If necessary, the service provider must also perform unscheduled inspections.





	Grid Connection Requirements
	The PV plant’s grid connection must comply with the minimum technical design and operational standards applied by the ENA and conform to the following standards:



	
	· Decision of the Government of the RA No. 1933-N (2006), On the approval of the Technical Regulation “Safety Rules for the Operation of Electrical Installations.”
· Decision of the Government of the RA No. 1033-N (2008),
On the approval of the Technical Regulation “Requirements for Electrical Distribution Equipment and Substation Installations.”



Warranty for the System and Its Components
	Warranty 
	The company installing the PV system must provide warranties for each component: at least 10 years for PV modules, and at least a minimum of 5 years for inverters and all other system components.
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	Requirements
	
Technical documentation must be prepared in accordance with the principles of efficient use of materials and resources (and, consequently, costs), while ensuring full compliance with occupational health and safety standards throughout the construction and operational phases.

	Minimum set of Technical Documents to be submitted by the supplier during the tender

	The supplier must also submit the documents listed below, along with the bid
	1. Technical specifications of PV modules (including PV module certificates).
2. Technical specifications of the inverter (including inverter certificates).
3. Energy production forecast for the first year of operation.
4. Description of the solar plant layout, including structures and electrical and mechanical equipment.
5. Design of rooftop/ground-mounted installation and the corresponding mounting assemblies.
6. Electrical single-line diagram, including protection devices, disconnectors, and cable specifications.
7. Implementation schedule.
8. Operation and Maintenance (O&M) concept and budget.
9. Information on operational monitoring.





Provide photos of the installed PV system
1. PV panels,
2. inverter/current converter,
3. cables,
4. automation and construction type
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Solar PV Hybrid Systems
Battery / Accumulator

	Type / Technology of the Battery
	LFP (LiFePO4), NMC (LiNiMnCoO₂)

	Battery Management System (BMS)
	Battery Management System (BMS) is required for lithium batteries.

	Battery Capacity
	Minimum total capacity: 4 kWh

	Warranty
	  Minimum: 5 years
Manufacturer’s:10 years

	Number of cycles 
	  Minimum 4,000 cycles at 80% Depth of Discharge (DoD)

	Safety 
	Protection Against Overheating, Short Circuit, and Overload

	Standards and Certification
	For lithium batteries: IEC 62619, IEC 62133, UN 38.3

	
	



image1.jpeg




