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Annex 1 

General Description 

 
 

Activity description 
Supply and installation of solar photovoltaic system of around 5 kW 
capacity with monocrystalline modules 

Object name and address "Pre-school facilities" as provided in Annex A 

Potential surface area to be 
allocated for the installation of 
a solar PV system 

An area of around 50 m2 – on pitched roof slopes of the relevant buildings, 
where pre-school facilities are located. 

Brief description of the system 

The PV system is designed to generate electricity and meet electrical energy 
self-demands. Solar photovoltaic systems will be connected to the electricity 
network (grid, i.e. Electric Networks of Armenia (ENA)) through the principle 
of net metering; the consumer shall sign a contract with the ENA. A two-way 
(bidirectional) meter will be installed at the consumer’s premise. 

Installed power 5 kW (±5%) 
 

 

 

Quality and longevity requirements for components of solar photovoltaic systems 

 

 

Solar PV modules 

PV module manufacturers must 
be certified as follows: 

ISO 9001 - quality management systems 

ISO 14001 - environmental management systems 

The total installed power of 
the modules: 

5 kW (±5%) 

Modules must have valid 
accredited certificates (latest IEC / 
UL editions) issued by testing 
facilities (ISO 17021 / ISO 17025 
and ISO 17065 certified) 

IEC 61215. Crystalline photovoltaic (PV) modules: Design qualification and type 
approval. 
IEC 61730: Safety qualification of PV modules Part 1 ․ 
Construction requirements 
Part 2. Test requirements. 
IEC 62804. Potential Induced Degradation (PID). 

Efficiency of modules Minimum 19% 

Deviation of the nominal power of 
the modules 

Within the range of +/- 3% (minimum 0/+3 W). 

Guaranteed output power of 
PV modules 

Not less than 90% at the end of the year 10 of operation, and 80% at the 
end of the year 25 of operation 

Guarantee At least 10 years if the deficiency is due to a defect in the module’s factory-
made characteristics or assembly work 

Identification of PV modules • PV module manufacturer name 

• PV module brand 

• Module power - Pmax, 

• Open circuit voltage - Voc 

• Maximum power voltage -Vmp 

• Short circuit current - Isc 

• Maximum power current - Imp, 

•  Country of production. 

The supplier is obliged to maintain and transfer a list of module IDs for 

each module, along with the parameter data above. 



 

Inverter / Power Converter 

The company producing 
inverters must be certified 
according to: 

ISO 9001 - quality management systems 
ISO 14001 - environmental management systems 
Note: The selected model of the inverter must be known from a leading and 
reputable manufacturer in the field 

Valid quality certificates 

IEC 61683. Photovoltaic systems - power regulators - efficiency measurement 
procedure 
IEC 60068-2. Environmental testing 
IEC 62103 / IEC 62109-1 and 2. Electrical safety 

Power: Total 50 kW (DC/AC ratio 0.8-1.1) 
Type of electricity: Three-phase 
Frequency: 50 Hz 
MPPT inputs: Minimum 2 entries 

Efficiency (according to Euro 

efficiency requirements) 
Minimum 97%. 

Monitoring: 
Inverters must be equipped with all the necessary equipment for Internet 
connection, data collection and communication 

Type: The inverters installed for one building must be of the same type 
Guarantee Minimum 5 years 

Installation: 
The inverter must be installed in a no trespassing, open-door, and no hot 
area/premise and in accordance with the manufacturer's requirements. 

 
 

 
 
 
 

Components to be used in the system 
 

 

DC power supply box 

Surge protection 
The system must be protected against surges in the DC section. Install surge protection for 

each series of PV modules if they are missing in the inverter internal structure. 

DC power breaker Install a DC circuit breaker / switch with sufficient capacity for each series of PV Modules. 

DC power fuse 

Install a DC fuse holder module for each series of PV modules according to the amount of 

current permitted by the manufacturer if there are no fuses in the inverter internal 

structure. 

 
 
 
 

AC junction box 

Surge protection 

The system must be protected against surges in the AC section. Install surge protection 
at the output of the inverter if they are missing in the internal structure of the inverter. 
Apply additional protection at the 0.4 kV mains connection point if the distance 
between the inverter and connection point is more than 50 m. 

AC circuit breaker/switch 
Install an AC circuit breaker at the output of the inverter. Use an additional circuit 
breaker at the connection point of the 0.4 kV mains of the building if the distance 
between the inverter and connection point is more than 50 m. 



 

Mounting structures of the solar PV module 

Material of 
support structures 

Must be made of aluminum, stainless or galvanized steel and must perform its functionality 
for at least 25 years, in accordance with climatic conditions (RACN II-7.01-2011). 

Module 
placement layout 

Install the modules lying mostly on the southern slopes roof (with a deviation range not more 
than ± 25 degrees towards east/west), without changing the architectural aesthetics of the 
building. 
Use additional structures to change the installation angle of the modules, which will increase 
the efficiency of the installed system. 
Consider pathways to clean, operate, and maintain modules. 

Requireme
nts for 
load- 
bearing 
structures 

The load-bearing structures must be calculated, designed and assembled in accordance with 
the current RACN norms and AST requirements (in particular RACN II-6.02-2006 "Seismic 
construction: Design norms", RACN II-7.01-2011 "Construction climatology", RACN-21-01-2014 
"Fire safety of buildings and structures") to be able to withstand calculated loads imposed by 
seismic, snow and wind for the given area, without damaging the waterproofing layers of the 
roofs at the same time. 

 

 

 

Wiring 

Direct current wires 

DC power wires must be TUV certified special PV1-F type. DC 1000-1800 Volt 

wires must meet 25 years of service life. It is recommended that they comply with 

EN50618/TUV 2pfg 1169/09/07 or IEC62930 standard. 

Direct current connectors 
PV module connectors must be of high quality and preferably tested in accordance 
with EN 50521. 

Direct current equipment 
All devices installed for direct voltage must be designed for direct current and at 

least 1000 V voltage. 

Alternating current If necessary, use a protective device (UZO or diffuser) to increase the level of safety. 

Wiring tracks 

Separating and/or collecting boxes and wiring tracks (hoses, ducts) for direct and 

alternating current must be separated and made of non-combustible materials. In 

case of external wiring, use hoses, pipes and ducts intended for long-term operation 

in the external environment. 

 

 

 

 
Grounding 

 
 
 
 
 

Grounding requirements Solar photovoltaic system/ modules must have a grounding contour. The 

grounding system must comply with the requirements of the relevant norms, 

ensuring a contour resistance of not more than 4 ohms. 

Grounding must also meet the technical requirements of modules, inverters, 

other electrical equipment and devices used. 



 

Implementation of installation, erection and operation works 

When installing solar systems, it is necessary to pay attention to: 

Installation, assembly 

Connect (integrate) the AC output of the inverters to the internal 0.4/0.2 kV mains 

voltage network. 

The connection of the PV station to the internal network must comply with the 
minimum technical design and operation standards applied by the ENA. 

The roof where the system is installed must be sufficiently load-bearing and, if 

necessary, increase (strengthen) the load-bearing capacity of the site (roof) by using 

additional joists. 

The load-bearing structures must be firmly attached to the roof to withstand the loads 
imposed by snow, wind, as well as the system's own weight, without compromising 
the homogeneity of the roof. 

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

Assembly works must be carried out pursuant to the requirements of construction 
norms and standards. 

All electrical wires must be attached to the walls and pass through the capsules at 
the intersection of the building structures. 

Do connecting and branching of the wires in the junction boxes by welding or by 

means of clamps. Barrels made of insulating materials should be placed in the boxes, 

at the entrances of the wires. 

Construction, assembly and further maintenance of the solar PV plant should be 

guided by the requirements of Chapter IX (Labor Protection and Environmental 

Protection) of the document RACN I-3.01.01-2008 “Execution of work on the 

organization of construction production”. 

Operation Post warning labels on areas/surfaces hazardous to life and health. 

System operating skills 
transfer and training 

The company that supplies the solar photovoltaic system must properly provide 

training and necessary instruction for the staff responsible for the operation of the 

plant to ensure the smooth operation of the photovoltaic system and to avoid 

accidents. 

A one-year period for 
troubleshooting and 
maintenance service 

The supplier of the solar photoelectric system must guarantee troubleshooting for 

the smooth operation of the solar systems for at least one year (one-year liability 

period). 

 

The supplier of the photovoltaic system shall, within the framework of the operation 

and maintenance of the plant, carry out an inspection of the systems and troubleshoot 

every three months for a period of one year after the signing of the PV handover- 

acceptance act, submit a written report to the Customer, including malfunctions 

and solutions for addressing the issues. 

If necessary, the Service Provider should also carry out additional inspections. 

 
 

System and component warranty 

Warranty 

The company installing the solar photovoltaic system must provide guarantees for 

individual components of the system. At least 10 years for PV modules and at least  

5 years for inverters and other components. 

 



Annex 2 

Delivery 

 

# Marz Settlement/community 
Place of 

Preschool 
Geographic location 

1.  Lori Saratovka/Tashir 
Community 

building 

41°04'33.3"N 44°18'42.4"E 

41.075913, 44.311766 

2.  Lori Geghasar School building 
40°50'48.5"N 44°10'47.9"E 

40.846800, 44.179961 

3.  Lori Karkop/Shnogh 
Community 

building 

41°10'47.2"N 44°51'39.9"E 

41.179778, 44.861089 

4.  Syunik Hartashen/Goris 
Community 

building 

39°29'00.1"N 46°22'42.1"E 

39.483350, 46.378363 

5.  Shirak Nahapetavan  School building 40°36'35.4"N 44°01'00.6"E 

40.609824, 44.016830 

6.  Lori Tsater/Odzun 
Community 

building 

40°58'22.3"N 44°37'39.0"E 
40.972857, 44.627490 

7.  Gegharkunik Tsaghkunk 
Community 

building 

40°34'38.6"N 44°52'38.5"E 
40.577401, 44.877360 

8.  Syunik Khoznavar/Tegh 
Community 

building 

39°37'23.3"N 46°21'22.7"E 
39.623132, 46.356316 

9.  Syunik Karashen/Tegh 
Community 

building 

39°32'29.0"N 46°25'14.4"E 
39.541393, 46.420664 

10.  Lori Antaramut 
Community 

building 

40°56'02.0"N 44°33'47.3"E 
40.933880, 44.563133 

11.  Lori Chkalov 
Community 

building 

40°56'02.5"N 44°39'05.6"E 
40.934018, 44.651564 

12.  Lori Katnarat/Tashir 
Community 

building 

41°03'20.6"N 44°11'31.3"E 
41.055728, 44.192025 

13.  Shirak Haykasar  School building 40°36'14.2"N 43°53'10.3"E 
40.603953, 43.886206 

 
 



Annex 3 

 

 

 

  

 

 
Documents submitted free of charge: 
 

1. PV module’s technical specifications (including PV modules’ certificates).  

2. Inverter’s technical specifications (including inverters’ certificates).  

3. Energy generation forecast for year one of operation.  

4. Description of the location of the solar station, structures, electrical and mechanical equipment.  

5. Roof mounting and appropriate assembly design.  

6. Electrical single line diagram, including protectors, switches, cable specifications.  

7. Implementation schedule. 

8. Operations and maintenance (O&M) concept/budget. 

9. Information on operational monitoring.  

 

 

Item Description Quantity 
Unit Price AMD 

0 VAT 
Total Price AMD 

0 VAT 

Supply of solar 
photovoltaic system 

 Detailed description in 
Annex 1 

13   
  

Installation of solar 
photovoltaic system 

 Detailed description in 
Annex 1 

13   
  

Delivery 
 Detailed description in 

Annex 2 
1 km     


