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PV Modules

The minimum specifications and requirements for the selected PV Modules:

l.

PV cells should be Tier One Class A only or locally manufactured in (2024) or
(2025), in each location use all modules from the same type, size, and model.

Modules are PID resistant.

. Cell Type: mono PERC -crystalline half-cut, or/and most recent effective

technology.

Module Efficiency equal or greater than 21% and min. module Power must be

at least 550Wp.

. Numbers of Bus bars are not less than 8BB, (based on the proposed PV

modules).
Power Tolerance should be positive only.

Manufacturing year should be (2024) or (2025).

. Operating PV temperature should be between —1() °C and + 85 °C.

Protection Class minimum IP68 for junction box.

10. The modules shall have individual serial numbers behind each front glass.

11.Each solar panel should have a clear nameplate.

12. The manufacturing warranty for module defects should be at least 10 years.

13. PV module standard: IEC/EN 61215.
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14. PV module safety qualification standard: IEC/EN 61730 for safety class Il Along
with TUV, CE compliant and UL certification. Accredited PID resistance, Test

should be provided.

15.The modules should have been tested under Mechanical load tests (Snow
Load, Wind load, static and dynamic...etc.)

16. 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 20% in total after 25 years.

17.Manufacturing Warranty (min 10 years).

On Grid - Inverter

1. The inverter must be approved by the utility and a list of references with the

inverter type should be submitted.

o

. The inverters must comply with the British standard ENA and test
certificates must be submitted (G99, G98 or any updated version from
utilities and EMRC).

3. AC waveform 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. The Inverter should be transformer-less with European Standard efficiency

(Euro—-ETA) should be equal or greater than 97%.
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6. Total harmonic distortion (THD) should not exceed 3%.

7. The inverter should be able to be connected to a monitoring system to
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. IP protection grade of at least IP65.

9. Operating Temperature Range (-25 °C to 55 °C).

10. The manufacturer warranty should be at least 10 years.

11.The inverter should be supplied with a proper enclosure in accordance with

the manufacturer ventilation requirements and to be installed in a well-
ventilated area avoiding direct sun (under shade) and the inverter should be
inside a cabinet.

12.The inverter must include all necessary isolation built—in.

13.In the case of multiple inverters connected to the same meter, it must be
from the same manufacturer and insure compatibility.

14.DC/AC ratio for each inverter must be at least 150% for single phase and

120% for three phase.
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PV Mounting Structure (Rooftop systems)

1. Considering a flat concrete roof, no penetration for the roof shall be made, and the

structure shall be installed on concrete blocks.

o

Designed to carry on a wind speed of at least 140 km/h (or 160 km/h for areas higher
than 1000m above sea level.) with Wind load assessment from approved engineering

office and stamped by JEA. (The design and the wind/snow load study, to be provided

from approved engineering office and stamped by JEA after awarding the tender).

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

4. All clamps in contact with the PV modules’ aluminum frames must be made of aluminum.

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

6. Module mounting structure should entirely be made of Hot-dip Galvanized steel G9(), or
aluminum.

7. PV aluminum frame must not be in direct contact with the galvanized steel structure if
used.

8. An Engineering Static, Snow, and wind load analysis for the mounting structure must be
provided after tendering.

9. The size of the plate between columns and concrete blocks should be at least equal to
the width of the columns.

10. The number of the plate between columns and concrete blocks should be at least two.

11.The steel structure should be in direct contact with the concrete blocks (NO gap between

them) and the angle between columns and concrete should be 90 degrees. .
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12.The joint between rails and rafters should be installed using L angle with thickness at

least 1.8mm and with minimum width equal to the width of rafter with at least two bolts

for each part (rails, rafter).

13. The minimum acceptable size of the rails is C8 or equal.

14. The rails must be in direct contact with the rafters.

15. The minimum number of bolts between columns and rafters should be at least four with

suitable diameter size.

DC_/AC Cables & Conduits

. DC cables should be rated as Solar PV cables with UV resistant, flame

retardant, and with low smoke zero halogen (LSZH).
DC and AC cables should comply with local, international standards and

Distribution Utility specifications.

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

be provided with certifications.

All cables and cable trays, trunks and conduits must be designed and installed
according to the Jordanian Codes.

Ethernet cables (min CAT6) should comply with Inverters manufacture
requirements and should be pulled separately from power cables.

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

8. The voltage drop across each cable must not exceed 4% and according to
national codes (calculations should be submitted).

9. The warranty should be at least 5 years.

10. All cable trays corners must be an arched elbow and 45° and must be supported
with interlock.

11.All cable trays, conduits and trunks accessories should be ready to use (not
fabricated on site).

12.All designs of external and internal cables to be installed inside galvanized
cable tray or galvanized trunks or Gl steel conduits for outdoor and EMT

conduits for indoor and PVC for concealed conduits.

Circuit Breakers, Panels & Labeling

1. All panels should be made of galvanized steel.

Dust and vermin proof with a protection degree IP65.

P i

The panels shall be wall-mounted and of the front door opening type.

=

All panels need to be installed in a well-ventilated area avoiding direct sun

(under shade).

N

The warranty should be at least 5 years.

6. All circuit breakers shall comply with national and international standards,
where CB shall at least comply with IEC 60898-2 for AC and DC circuit

breakers. Please provide evidence.

7. Labeling should be done by a highly luminous material and withstands the
outdoor conditions, and must be based on the SLD provided at the same

facility.
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Earthing

L.

2

Each component of the PV system should be grounded properly and comply

with the current guidelines of the grid utility company for both DC side and AC

side.

. 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 ground) and electrical panels.

Two separated earth systems must be installed for The DC System and for
the AC System, with a maximum resistance of 5 ohms or as the Distribution
companies’ standard.

The PV power plant should be provided with an over voltage protection.
Earthing hardware, installation and calculations to be done according to the
Electrical codes in Jordan.

Earthing manholes must be concrete only.

Data Logging & Monitoring

l.

Data logging and essential communication hardware and software supported
with internet connection.

Ensure the proper internet connection for the system to fully operate remotely.
Example (UTP Cat 6 cable, pipe...etc., between the internet ISP connection

point with the system elements “data logger | inverter”)

. Minimum 40" LED TV screen which shall be installed at the premises of the

public institution for awareness, project description to show the current

generated power, daily production, total production in text and graphics figures.

. The LED TV warranty should be at least 5 years. And the data logging

warranty should be at least 5 years.
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Alhdl Jgas (1) 4, 33l Compliance Sheets

Following table must be completed by a bidder. All responses must be provided in the
“Response” column and any remarks, clarifications and explanations must be provided in

the “Remarks and Explanations™ column.

Solar PV Module

1 | Name / model number

2 | Modules Brand

Manufacturing year should be (2024) or
(2025).

4 | Modules are tier |

Accredited PID resistance, Test should be

provided.

The type of PV technology: mono PERC -
6 | crystalline half-cut or/and most recent

effective technology.

7 | Power Tolerance should be positive only.

Presence of Serial Number for Each Module

(ves/no)

9 | Presence of the name plate for each panel -
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10

Efficiency of Modules (min 21%)

Module Output Power (Wp) at Standard Test

11
Conditions (STC) (not less than 550 Wp)

12 | Number of Bus bars (min 8BB)

- Operating temperature should be —10°C and
+85 °C

14 Electrical connection Junction Box Insulation
rating (IP68).
Under which technical standard (s) has the

s PV Module been tested (IEC/EN 61215, TUV,
UL etc.) and compliance testing. Please
provide relevant evidence if available.

16 | Is the Product CE marked?.
What safety standards is your product tested

- against? PV Module safety qualification
standard (IEC/EN 61730). Please provide
evidence.
The nominal output power warranty shall
guarantee that the loss of the output is not

18 | more than 10% during the first 10 years and
should be linear degradation and up to 20%
in total after 25 years.

19

Manufacturing Warranty (min 10 years) g ;
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Mechanical load tests (Snow Load, Wind load,

static and dynamic ..efc)

On - Grid Inverter (saaiue 5 il JSIJsaall 13 diws > )

Please state how many inverters and what sizes you are proposing for each system. It is
up to the bidder to make a decision about how many inverters they propose for each PV
plant (for each meter). If you are proposing more than one inverter, please fill for all

inverters if they are different sizes.

1 Name / model number

3 Inverter Brand

verter must be approved by the utility and a list of

3
nces with the inverter type should be submitted.
Does the AC power output from the Inverter
synchronize automatically with the AC voltage and
4 frequency of the grid (within the tolerance range

specified by the utility grid also according to the British
Energy Networks Association (ENA). Engineering

recommendations? (Yes/No)

How many inverter are you proposing for each meter

L%

(e.g. 1 or 2, mention the capacities for each inverter)
~d

)
Ji
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Is the Inverter Compliant to G99, G98? Based on the

6 | distribution grid (Yes/No,) Please provide relevant
evidence.

= How many Maximum Power Points Tracker available
(MPPT).

. Inverter is transformer-less (Yes/no) please provide
evidence.

5 Inverter efficiency at max power and the European
Standard Efficiency (min 97%)

b Inverter is provided with integrated fuses and DC
switches (yes / no, provide details)
Inverter is able to be connected via Ethernet port for

11 | real time monitoring via web-based monitoring system
or mobile application. (Yes/No)Details to be explained

" Inverter can be connected to an external display to
show energy and power outputs (ves / no)

13 | Operating Temperature Range (e.9. =25 °C to 55 °C)

14 | Maximum relative humidity without condensation

L5 | Harmonic distortion is less than 3% ) yes/no).

16 | Power Factor Adjustability (Yes/No).

17 | Protection Rating (e.g. IP65).

18 | Manufacturer Warranty (min. 10 years)
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19

The inverter is supplied with a proper enclosure in
accordance with the manufacturer ventilation
requirements and to be installed in a well-ventilated
area avoiding direct sun (under shade). (Yes / No,

and provide details)

20

C ratio for each inverter must be at least 150% for

phase and 120% for three phases.

21

In the case of multiple inverters connected to the same

meter, it must be from the same manufacturer and

insure compatibility.

.




Mounting Structure (Roof top)

The structure shall be installed on concrete

1%
blocks concrete blocks weight:
: Material of Construction (Hot-dip Galvanized
"| G90 steel or Aluminum)
Material for all screws, bolts, washers and
3. | nuts made of Stainless steel, to withstand
weather conditions and prevent corrosion.
All clamps in contact with the PV modules’
e aluminum frames must be made of aluminum.
No direct contact between PV aluminum frame
5. | and the galvanized steel structure if used.
(Yes, No)
Designed to carry on a wind speed of at least
6.| 140 km/h (or 160 km/h for Safawi and

areas that are equal or more than 1000m
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above sea level.) with  Wind load

assessment from approved engineering office

and stamped by JEA. (The design and the

wind/snow load study, to be provided from

approved engineering office and stamped by

JEA after awarding the tender).

The Earthing for PV frames and mounting
structures should be conducted according to

the national codes. (Maximum 5 ohm)

Number of years of Manufacturer's warranty

(min 10 years)

The size of the plate between columns and
concrete blocks should be at least equal to

the width of the columns.

10

The number of the plate between columns and

concrete blocks should be at least two.

] 1

The steel structure should be in direct contact
with the concrete blocks (NO gaps between
them) and the angle between columns and

concrete should be 90 degrees.

12

The joint between rails and rafters should be
installed using L angle with thickness at least
1.8mm and with minimum width equal to the

width of rafter with at least two bolts for each

part (rails, rafter).




- The minimum acceptable size of the rails is
Z C8 or equal.
i The rails must be in direct contact with the
rafters.
i The angle between columns and concrete
should be 90 degrees.(yes,No)

AC/ DC Cables & Conduits.

Name / model number for AC cables.

Name / model number for DC cables.

DC cables should comply with TUV and UL 4703
standards ( UL 4703 not applicable for local)

DC and AC cables comply with local, international
standards & Distribution Utility specifications
(Yes/No).

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

smoke zero halogen (LSZH).

All cables and cable trays, conduits and trunks
must be designed and installed according to the

Jordanian Codes. (Yes, No).
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The voltage drop according for each cable must

i
not exceed 4 % and according to national codes.

2 Operation temperature for DC cables (e.9. -25°C
to +90 °C)

9 | AC cables are insulated as requested (PVC)
All designs of external and internal cables to be
installed inside galvanized cable tray or

10 | galvanized trunks or Gl steel conduits for outdoor
and EMT conduits for indoor and PVC for
concealed conduits.
Ethernet cables (minCAT6) should comply with

11 | Inverters manufacture requirements and should be
pulled separately from power cables.

12 | Warranty Period (min 5 years)

vé




Circuit Breakers, Panels & Labeling

Name / model number ( for each item )

Circuit breakers comply international
standards at least IEC 60898-2 (Yes/No),

Please provide Evidence

Outdoor and indoor Panels and distribution
boards are weather proof and IP65
(galvanized steel) (Yes/No) Please provide

Evidence

All panels need to be installed in a well-
ventilated area avoiding direct sun (under
shade).
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.

"1

Labeling should be done by a highly
luminous material and withstands the

5
outdoor conditions, and must be based on
the SLD provided at the same facility.

. Warranty Period for each item (five years

minimum).
Earthing

Each component of the PV system should be earthed properly and

comply with the current guidelines of the national codes (Yes, No)

All metal casing/shielding and panels of the system should be
2 | thoroughly grounded (PV module to PV module, PV module to

structure, structure to structure, structure to ground). (Yes, No)

Two separated earth systems must be installed for The DC System

3 | and for the AC System, with a maximum resistance of 5 ohms or as

the Distribution companies’ standard.

Tomy

’A’
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The PV power plant should be provided with an over voltage
protection. The source of over voltage can be lightning or any other

atmospheric disturbances.

Earthing hardware, installation and calculations to be done according

to the Electrical codes in Jordan.

Earthing manholes must be concrete only.

Data Monitoring and Display System

Name / model number

Type of Monitoring and data logging systems available.

LED TV screen “external” availability and with minimum Size 40"

Provide datasheet, brochures etc. of the system (Yes / No).

The Warranty period for this system? (5 years min.)

Ensure the proper internet connection for the system to fully operate
remotely. Example (UTP Cat 6 cable, pipe...etc, between the internet
ISP connection point with the system elements “data logger /

inverter”)

Type of data cables required.
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