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@ Photovoltaic Modules

The Contractor shall select the suitable inclination & orientation angles of the PV
system at each area at the site of installation to achieve ultimate energy yields. PV
modules should be manufactured by Tier 1 manufacturer or local licensed PV modules
manufacturer with the following minimum specifications of the selected PV Modules:

1.PV cells should be Grade A only.
2.All Installed modules should be from the same type, size, and same model. All
Modules should be PID resistance.
3.Cell Type: mono-crystalline or poly-crystalline, most effective technology is preferred
taking into account area requirements and best energy yield.
4.Module Efficiency equal or greater than 19%.
S5.Tolerance level should be positive only.
6.The modules shall have individual serial numbers behind each front glass.
7.The manufacturing warranty for module defects should be at least 10 years.
8.PV module standard: [IEC/EN 61215.
9.PV module safety qualification standard: IEC/EN 61730 for safety class Il Along with
TUV, CE compliant and UL certification.
10.The nominal output power warranty shall guarantee that the loss of the output is not
more than 10% during the first 10 years and should be linear degradation and up to
2 20% in total after 25years.
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- Inverter

1.The inverter must be approved by the utility and a list of references with the
inverter type should be submitted.
2.The inverters must comply with the British standard ENA and test certificate must
be submitted (i.e. G98, G99 or any updated versions).
3.AC wave form is pure sinusoidal and Grid frequency range is (S0Hz+2%)
4.The Inverter should operate at the maximum efficiency load at full load (MPP).
5.European Standard efficiency (Euro-ETA) should be equal or greater than 96%.
6.Total harmonic distortion (THD) of the Inverter should comply with utility
regulation.
7.The Inverter shall provide instantaneous information about the system and the
output; such as daily energy production, lifetime energy production, grid voltage,
PV array voltage & PV array current.
8.The inverter should be able to be connected to web-based monitoring system.
9.1P protection grade of at least IP65.
10.Manufacturer warranty should not be less than 5 years.
11.The inverter should be supplied with proper enclosure in accordance of the
manufacturer ventilation requirements and to be installed in well-ventilated area
avoiding direct sun (under shade).
12.DC power connected to the inverter must not be exceeding the maximum inverter
DC power and must comply with utility regulations.

% PV Mounting Structure

1.Considering flat concrete roof, no penetration for the roof shall be made nor
acceptable, and the structure shall be installed on concrete blocks.

2.Designed to carry on a wind speed of at least 140 km/h with Wind load assessment
from approved engineering consultancy.

3.Robust and rigid structure. All screws, washers and nuts are made by guarantee to
withstands the weather conditions and prevent corrosion.

4.Manufacturer's warranty should be at least 10 years for static and dynamic loads.

5.Module mounting structure should entirely be made of Aluminum parts or Hot-dip
Galvanized steel. PV aluminum frame cannot be in direct contact with the
galvanized steel structure if used.

6.Structure horizontal ending points should be cut or covered by a rubber or plastic

07» material.
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,éDC/AC Cables & Conduits

1.DC cables should be rated as Solar PV cables with UV resistant, flame retardant,
and with low smoke characteristics.

2.DC and AC cables should comply with local, international standards and
Distribution Utility specification.

3.Any external cables must be specified and licensed for external use.

4. All cables and cable trays must be designed and installed according to the
Jordanian Codes.

5.All cables shall be marked properly by means of good quality labels or by other
means so that cable can be easily identified for the lifetime of the project.

6.All connections must be made through suitable size plug sockets/ terminals
crimped or soldered properly and with the use of cable glands.

7.Total Cabling losses: Less than 3% of annual production at feed-in point.

8.Factory warranty should not be less than S years.

)

= Circuit Breakers, Panels & Labelling

1.All circuit breakers shall comply with national and international standards, where
CB shall at least comply with IEC 60898-1 for AC and DC circuit breakers.

2.All outdoor panels should be weatherproof with at least IP 65.

3.Labelling should be done by a highly luminous material and withstands the
outdoor conditions.

4. All breakers and panels should be labelled in accordance to the single line diagram
and the as built drawings.

5.Warranty should not be less than 5 years.

@ Earthing

1.Each string structure of the PV system should be grounded properly and comply
with the current guidelines of the grid utility company.
2.All metal casing/shielding of the system should be thoroughly grounded (PV
module to PV module, PV module to structure, structure to structure, structure to
08). ground).
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