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SOLAR PANEL SYSTEM
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Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one
modules. The proposed module shall be characterized by high yield and
outstanding protection against degradation effects, which enables the
module to offer reliable returns and thus be the most cost efficient among
its peers. The module must be guaranteed to generate superior yield based
1 kWp 30.8 on High power output, it is also guaranteed long-term durability due to 1
verified resistance against PID effects (verified by TUV SUD),
Withstands 5400 Pa snow and 4000Pa wind loads, and -certified
protection in harsh environments. With Module efficiency not less than
21%. The Module have to be warranted for 12 Year Workmanship and 25
Years Linear Performance. The module have PSI certificate

30KW On grid 3 phase PV inverter

* DC input voltage of up to 1000 V

* DC surge arrester (SPD type II) Must be included & installed inside
inverter from same manufacturer

* Max. Generator power on DC input 36KW p

* MPP voltage range / rated input voltage: 320 V to 800 V / 600 V

* Max. Input current input per MPP input: 33A

» Max. DC short-circuit current per MPP input: 43A

! = * Number of independent MPP inputs / strings per MPP input: 2 MPP 2
input /3 string per MPP input
* AC output Rated power (at 230 V, 50 Hz):30KW
* AC nominal voltage: 3 /N /PE; 220V /380V,3/N/PE; 230V /400
V,3/N/PE; 240V /415V
* Max. output current / Rated output current:42A/42A
* THD :3%
* European Efficiency:98%
Monitoring System: The data logger shall be included in the inverter and
for free with the system. Moreover, you can detect the exact problem in
the system and determine the exact infected Panel. Also, the system shall
have a live full information about the system with panel level with full
1 e statistics & calculations about the system productivity. The monitoring 3

system must be storing information for instantaneous power energy
product, dc voltage, current per MPPT .AC voltage and current, remote
internal based monitoring, daily and weekly and monthly graphs, and
alarm messages via email. Monitoring system shall have a webpage
platform & mobile application to monitor the system.

DC Cables: The DC-Cable of the system shall be transfer the electricity
from the PV panel to the inverter with cross section depend on the current
1 g shia that transfer inside it which are of top quality and must be chosen to 4
withstand the maximum output current of the Panels according to the
specification and drawing. The cables shall be are extremely robust and
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resist high mechanical load and abrasion, endure high temperatures & fire
performance and have weather-proof characteristics and it tested for
thermal endurance according to 60216. Solar type 6 mm2 Cross section
single core, double insulation, UV resistance, rated voltage 0.6/1 KV.

AC Cables: The AC-Cable of the system is to transfer the electricity from
the inverter to the AC system with cross section which shall be chosen to
withstand the maximum output current of the inverter according to the
specification and drawing. The cables offered are extremely robust and
resist high mechanical load and abrasion, endure high temperatures, with

g ke this specification, Solid or stranded copper for class 1 and Stranded 5
aluminum for class 2, insulation Cross linkable polyethylene, outer sheath
Polyvinyl  chloride, Max.  Operating temperature 90 C Max, Short
circuit temperature 205 C, Flame propagation test on single cable - EN
60332-1.
Cable Protection: (Thermal Conduits & Metal Cable trays), all cables
g shia must be protected by cable tray, galvanized metal conduits, UV water 6
proof conduits
DC String, Protection DC PANEL: DC panels for outdoor IP65, all
strings must double protect (string side DC protection and Invertor side
ARY DC protection), all circuit breakers must be according to international 7
standards. Overvoltage and short circuit protection. protection system
must have TUV, IEC as in SLD & panel drawing
AC Panel: suitable outdoor panels 1P65, AC lines should be double
. protected (inverter protection AC and the other side grid connection,4 pole 8
ac circuit breakers, earth leakage 300 mA, and overvoltage protection and
short circuit protection, TUV, IEC certificates as in SLD & panel drawing
. Main Distribution Board (MDB) : the main distribution board should be 9
1P65, with all protection’s as in SLD & panel drawing
System Grounding (earthling)
the PV module shall be grounded to structure using 16 mm2 cables, and
g shis all metal component is to be connected to earthling system, and all 10
details of earthling system shall be according to local electricity
distributor regulations.
Bidirectional meters and product two bidirectional one as bidirectional
Qe and production include grid connection fees-according to local electricity | 11
distributor regulations.
Lightning Surge Arrestor system
Includes supply & install as below:
Pulsar 45 Qty:1
19mm electrodes with inspection pit manhole Qty:6
g shia The Pulsar grounding must be with two circuits each circuit consist of 50 | 12
mm?2 ground cable and 3 electrodes
The price shall include any needed connectors, bus bar, fixing
accessories & any needed item to complete the work.
Refer two the lighting protection report & Drawing.
Solar Panel support structure
1. The solar panel support should be designed based on specification and
g sk requirements of the construction engineer to maximize the utilization of 13

the roof area and should be calculated according to the international
Standards. Wind speed is expected to reach a maximum of 130 km/h.
2. The mounting structure components are bonded together to guarantee
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potential equalization.

3. The mounting structure is earthed according to internationally
accepted standards.

4. The mounting structure uses standardized profiles with plastic profile
cover and mounting clamps for mounting the PV modules.

5. Galvanized steel profiles thickness not less than 2.7 mm (In case of
this type of mounting).

6. In case of hot galvanized steel profiles, the dimensions of the profile
should be 60mm*60mm for fixing the PV modules and for dividers, and
60mm=*40mm for legs and for bonding the verticals stand parts together.
7. The bidder should provide the price of the PV system considering
galvanized steel structures.

g shia

System design
Bidders are required to provide system design including all the

parameters and components that a report of the system, including the
number of strings and number of modules per string, earthing, system
analysis, structure details. The design should include Numbering and
marking of all components of the system.

14

g shis

Labeling and Warning SignsThe Contractor should be responsible for
providing and displaying (in correct places) of all warning signs for each
part of the solar system (DC, AC), as well as labeling all the components
and equipment.

15

g shis

Electrical manholes & conduits for main inverter AC line to metering
panel as drawing

16

1.1KWp

Spare Photovoltaic Modules: >=550W Mono crystalline (Same item 1
spesification) Top 10 in Tier one modules. The proposed module shall be
characterized by high vyield and outstanding protection against
degradation effects, which enables the module to offer reliable returns and
thus be the most cost efficient among its peers. The module must be
guaranteed to generate superior yield based on High power output, it is
also guaranteed long-term durability due to verified resistance against PID
effects (verified by TUV SUD), Withstands 5400 Pa snow and 4000 Pa
wind loads, and certified protection in harsh environments. With Module
efficiency not less than 21%. The Module have to be warranted for 12
Year Workmanship and 25 Years Linear Performance.

17

Spare DC surge arrestor KIT form inverter manufacturer

18

BRI

Spare 4 pole AC surge arrestor type 2

19

BRI

Spare 4 pole AC surge arrestor type 1+2

20

g shia

Spare 20A double fuse kit

21

BRI

1 year Preventive maintenance for PV system & PV panel cleaning

22

G e

g shia

Relocation for water tanks & AC outdoor units

23
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SOLAR PANEL SYSTEM
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Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one
modules. The proposed module shall be characterized by high yield and
outstanding protection against degradation effects, which enables the
module to offer reliable returns and thus be the most cost efficient among
its peers. The module must be guaranteed to generate superior yield based
1 22kWp on High power output, it is also guaranteed long-term durability due to 1
verified resistance against PID effects (verified by TUV SUD),
Withstands 5400 Pa snow and 4000Pa wind loads, and certified
protection in harsh environments. With Module efficiency not less than
21%. The Module have to be warranted for 12 Year Workmanship and 25
Years Linear Performance.The modules should be have PSI certificate.

20KW On grid 3 phase PV inverter
. DC input voltage of up to 1000 V

. DC surge arrester (SPD type 11) Must be
included & installed inside inverter from same manufacturer

. Max. generator power on DC input 36KW p

. MPP voltage range / rated input voltage:
320 V to 800 V /600 V

. Max. input current input per MPP input:
33A

. Max. DC short-circuit current per MPP
1 ARYS input: 43A 2

. Number of independent MPP inputs / strings
per MPP input:2 MPP input /3 string per MPP input

. AC output Rated power (at 230 V, 50
Hz):20KW

. AC nominal voltage:3 / N/ PE; 220 VV / 380
V,3/N/PE; 230V /400V,3/N/PE; 240V /415 V

. Max. output current / Rated output
current:29A/29A
o THD :3%

o European Efficiency:98%

Monitoring System: The data logger shall be included in the inverter and
for free with the system. Moreover, you can detect the exact problem in
the system and determine the exact infected Panel. Also, the system shall
have a live full information about the system with panel level with full
statistics & calculations about the system productivity. The monitoring
system must be storing information for instantaneous power energy
product, dc voltage, current per MPPT .AC voltage and current, remote
internal based monitoring, daily and weekly and monthly graphs, and

1 Qe
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alarm messages via email. Monitoring system shall have a webpage
platform & mobile application to monitor the system.

g shic

DC Cables: The DC-Cable of the system shall be transfer the electricity
from the PV panel to the inverter with cross section depend on the current
that transfer inside it which are of top quality and must be chosen to
withstand the maximum output current of the Panels according to the
specification and drawing. The cables shall be are extremely robust and
resist high mechanical load and abrasion, endure high temperatures & fire
performance and have weather-proof characteristics and it tested for
thermal endurance according to 60216. Solar type 6 mm2 Cross section
single core, double insulation, UV resistance, rated voltage 0.6/1 KV.

g shia

AC Cables: The AC-Cable of the system is to transfer the electricity from
the inverter to the AC system with cross section which shall be chosen to
withstand the maximum output current of the inverter according to the
specification and drawing. The cables offered are extremely robust and
resist high mechanical load and abrasion, endure high temperatures, with
this specification, Solid or stranded copper for class 1 and Stranded
aluminum for class 2, insulation Cross linkable polyethylene, outer sheath
Polyvinyl  chloride, Max.  Operating temperature 90 C Max, Short
circuit temperature 205 C, Flame propagation test on single cable - EN
60332-1.

g shis

Cable Protection:
(Thermal Conduits & Metal Cable trays), all cables must be protected by
cable tray, galvanized metal conduits, UV water proof conduits

e

DC String, Protection DC PANEL

DC panels for outdoor IP65, all strings must double protect (string side
DC protection and Invertor side DC protection), all circuit breakers must
be according to international standards. Overvoltage and short circuit
protection. protection system must have TUV, IEC as in SLD & panel
drawing

e

AC Panel:

suitable outdoor panels IP65, AC lines should be double protected
(inverter protection AC and the other side grid connection,4 pole ac circuit
breakers, earth leakage 300 mA, and overvoltage protection and short
circuit protection, TUV, IEC certificates as in SLD & panel drawing

e

Main Distribution Board (MDB)
the main distribution board should be IP65, with all protection’s as in SLD
& panel drawing

& shia

System Grounding (earthing)

The PV module shall be grounded to structure using 16 mm2 cables, and
all metal component is to be connected to earthing system, and all details
of earthing system shall be according to local electricity distributor
regulations.

10

e

bidirectional meters and product
Two bidirectional one as bidirectional and production include grid
connection fees-according to local electricity distributor regulations.

11

& shia

Lightning Surge Arrestor system

Includes supply & install as below:

Pulsar 45 Qty:1

19mm electrodes with inspection pit manhole Qty:6
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The Pulsar grounding must be with two circuits each circuit consist of 50
mm2 ground cable and 3 electrodes

The price shall include any needed connectors, bus bar, fixing accessories
& any needed item to complete the work.

Refer two the lighting protection report & Drawing.

g shis

Solar Panel support structure

1. The solar panel support should be designed based on specification and
requirements of the construction engineer to maximize the utilization of
the roof area and should be calculated according to the international
Standards. Wind speed is expected to reach a maximum of 130 km/h.

2. The mounting structure components are bonded together to guarantee
potential equalization.

3. The mounting structure is earthed according to internationally
accepted standards.

4. The mounting structure uses standardized profiles with plastic profile
cover and mounting clamps for mounting the PV modules.

5. Galvanized steel profiles thickness not less than 2.7 mm (In case of
this type of mounting).

6 In case of hot galvanized steel profiles, the dimensions of the profile
should be 60mm*60mm for fixing the PV modules and for dividers, and
60mm*40mm for legs and for bonding the verticals stand parts together.

7. The bidder should provide the price of the PV system considering
galvanized steel structures.

13

g shaba

System design
Bidders are required to provide system design including all the parameters

and components that a report of the system, including the number of
strings and number of modules per string, earthing, system analysis,
structure details. The design should include Numbering and marking of
all components of the system.

14

g shia

Labeling and Warning Signs

The Contractor should be responsible for providing and displaying (in
correct places) of all warning signs for each part of the solar system (DC,
AC), as well as labeling all the components and equipment.

15

1.1 KWp

Spare Photovoltaic Modules: >=550W Mono crystalline (Same item 1
spesification) Top 10 in Tier one modules. The proposed module shall be
characterized by high yield and outstanding protection against
degradation effects, which enables the module to offer reliable returns and
thus be the most cost efficient among its peers. The module must be
guaranteed to generate superior yield based on High power output, it is
also guaranteed long-term durability due to verified resistance against PID
effects (verified by TUV SUD), Withstands 5400 Pa snow and 4000 Pa
wind loads, and certified protection in harsh environments. With Module
efficiency not less than 21%. The Module have to be warranted for 12
Year Workmanship and 25 Years Linear Performance.

16

g shia

Spare DC surge arrestor KIT form inverter manufacturer

17

e

Spare 4 pole AC surge arrestor type 2

18

e

Spare 4 pole AC surge arrestor type 1+2

19

g shia

Spare 20A double fuse kit

20

e

1 year Preventive maintenance for PV system & PV panel cleaning

21

el -

g shia

Relocation for water tanks & AC outdoor units

22
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15.4kWp

Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one modules.
The proposed module shall be characterized by high yield and outstanding
protection against degradation effects, which enables the module to offer
reliable returns and thus be the most cost efficient among its peers. The module
must be guaranteed to generate superior yield based on High power output, it is
also guaranteed long-term durability due to verified resistance against PID
effects (verified by TUV SUD), Withstands 5400 Pa snow and 4000 Pa wind
loads, and certified protection in harsh environments. With Module efficiency
not less than 21%. The Module have to be warranted for 12 Year Workmanship
and 25 Years Linear Performance.The module should have PSI certificate.

Qe

15KW On grid 3 phase PV inverter
. DC input voltage of up to 1000 V

. DC surge arrester (SPD type Il) Must be included
& installed inside inverter from same manufacturer

. Max. generator power on DC input 27 KW p

800V /600 V

MPP voltage range / rated input voltage: 240 V to

Max. input current input per MPP input: 33A
Max. DC short-circuit current per MPP input: 43A
Number of independent MPP inputs / strings per

MPP input:2 MPP input /3 string per MPP input

AC output Rated power (at 230 V, 50 Hz):15KW

AC nominal voltage:3 /N / PE; 220 VV / 380 V,3 /

N/PE;230V/400V,3/N/PE; 240V /415V

o Max. output current / Rated output
current:29A/21A

o THD :3%
° European Efficiency:98%

Qe

Monitoring System: The data logger shall be included in the inverter and for
free with the system. Moreover, you can detect the exact problem in the system
and determine the exact infected Panel. Also, the system shall have a live full
information about the system with panel level with full statistics & calculations
about the system productivity. The monitoring system must be storing
information for instantaneous power energy product, dc voltage, current per
MPPT .AC voltage and current, remote internal based monitoring, daily and
weekly and monthly graphs, and alarm messages via email. Monitoring system
shall have a webpage platform & mobile application to monitor the system.

& shia

DC Cables: The DC-Cable of the system shall be transfer the electricity from
the PV panel to the inverter with cross section depend on the current that transfer
inside it which are of top quality and must be chosen to withstand the maximum
output current of the Panels according to the specification and drawing. The
OddawLaad gy
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cables shall be are extremely robust and resist high mechanical load and
abrasion, endure high temperatures & fire performance and have weather-proof
characteristics and it tested for thermal endurance according to 60216. Solar type
6 mm2 Cross section single core, double insulation, UV resistance, rated voltage
0.6/1 KV.

As in SLD & Panel Drawings

AC Cables: The AC-Cable of the system is to transfer the electricity from the
inverter to the AC system with cross section which shall be chosen to withstand
the maximum output current of the inverter according to the specification and
drawing. The cables offered are extremely robust and resist high mechanical
load and abrasion, endure high temperatures, with this specification, Solid or

& shia stranded copper for class 1 and Stranded aluminum for class 2, insulation Cross 5
linkable polyethylene, outer sheath  Polyvinyl chloride, Max. Operating
temperature 90 C Max, Short circuit temperature 205 C, Flame propagation test
on single cable - EN 60332-1. the price shall include 2" outdoor pipe and all
fixing material to complete works
As in SLD & Panel Drawings
Cable Protection:

g shis (Thermal Conduits & Metal Cable trays), all cables must be protected by cable 6
tray, galvanized metal conduits, UV water proof conduits
DC String, Protection DC PANEL
DC panels for outdoor 1P65, all strings must double protect (string side DC

Qe protection and Invertor side DC protection), all circuit breakers must be 7
according to international standards. Overvoltage and short circuit protection.
protection system must have TUV, IEC as in SLD & panel drawing
AC Panel:
suitable outdoor panels 1P65, AC lines should be double protected (inverter

Q2 protection AC and the other side grid connection,4 pole ac circuit breakers, earth 8
leakage 300 mA, and overvoltage protection and short circuit protection, TUV,

IEC certificates as in SLD & panel drawing
Main Distribution Board (MDB)

e the main distribution board should be IP65, with all protection’s as in SLD & 9
panel drawing
System Grounding (earthing)

¢ shie The PV module shall be grounded to structure using 16 mm2 cables, and all 10
metal component is to be connected to earthing system, and all details of
earthing system shall be according to local electricity distributor regulations.
bidirectional meters and product

Q2 Two bidirectional one as bidirectional and production include grid connection | 11
fees-according to local electricity distributor regulations.

Lightning Surge Arrestor system
Includes supply & install as below:
Pulsar 45 Qty:1

i 19mm electrodes with inspection pit manhole Qty:6 12

¢ The Pulsar grounding must be with two circuits each circuit consist of 50 mm2
ground cable and 3 electrodes
The price shall include any needed connectors, bus bar, fixing accessories & any
needed item to complete the work.

& shi Solar Panel support structure 13
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1. The solar panel support should be designed based on specification and
requirements of the construction engineer to maximize the utilization of the roof
area and should be calculated according to the international Standards. Wind
speed is expected to reach a maximum of 130 km/h.

2. The mounting structure components are bonded together to guarantee
potential equalization.

3. The mounting structure is earthed according to internationally accepted
standards.

4. The mounting structure uses standardized profiles with plastic profile cover
and mounting clamps for mounting the PV modules.

5. Galvanized steel profiles thickness not less than 2.7 mm (In case of this type
of mounting).

6. In case of hot galvanized steel profiles, the dimensions of the profile should
be 40mm*40mm for fixing the PV modules and for dividers, and 40mm*40mm
for legs and for bonding the verticals stand parts together.

7. The bidder should provide the price of the PV system considering galvanized
steel structures.

8. Structure tilt angle :20 degree

System design
Bidders are required to provide system design including all the parameters and

1 & shia components that a report of the system, including the number of strings and | 14
number of modules per string, earthing, system analysis, structure details. The
design should include Numbering and marking of all components of the system.
Labeling and Warning Signs

1 ¢ shie The Contractor should be responsible for providing and displaying (in correct 15
places) of all warning signs for each part of the solar system (DC, AC), as well
as labeling all the components and equipment.

Spare Photovoltaic Modules:  >=550W Mono crystalline (Same item 1
spesification) Top 10 in Tier one modules. The proposed module shall be
characterized by high yield and outstanding protection against degradation
effects, which enables the module to offer reliable returns and thus be the most
cost efficient among its peers. The module must be guaranteed to generate

1 1.1KWp | superior yield based on High power output, it is also guaranteed long-term | 16
durability due to verified resistance against PID effects (verified by TUV SUD),
Withstands 5400 Pa snow and 4000 Pa wind loads, and certified protection in
harsh environments. With Module efficiency not less than 21%. The Module
have to be warranted for 12 Year Workmanship and 25 Years Linear
Performance.

1 g shia Spare DC surge arrestor KIT form inverter manufacturer 17

1 e Spare 4 pole AC surge arrestor type 2 18

1 e Spare 4 pole AC surge arrestor type 1+2 19

1 g shis Spare 20A double fuse kit 20

1 dac 1 year Preventive maintenance for PV system & PV panel cleaning 21

1 g shis Relocation for water tanks & AC outdoor units 22
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Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one
modules. The proposed module shall be characterized by high yield and
outstanding protection against degradation effects, which enables the
module to offer reliable returns and thus be the most cost efficient among
its peers. The module must be guaranteed to generate superior yield based
1 15.4kWp on High power output, it is also guaranteed long-term durability due to 1
verified resistance against P1D effects (verified by TUV SUD), Withstands
5400 Pa snow and 4000 Pa wind loads, and certified protection in harsh
environments. With Module efficiency not less than 21%. The Module have
to be warranted for 12 Year Workmanship and 25 Years Linear
Performance.The modules have PSI certificate

15KW On grid 3 phase PV inverter
. DC input voltage of up to 1000 V

. DC surge arrester (SPD type IlI) Must be
included & installed inside inverter from same manufacturer

. Max. generator power on DC input 27 KW p

. MPP voltage range / rated input voltage: 240 V
to 800 V /600 V

. Max. input current input per MPP input: 33A

. Max. DC short-circuit current per MPP input:
43A

. Number of independent MPP inputs / strings
per MPP input:2 MPP input /3 string per MPP input

. AC output Rated power (at 230 V, 50
Hz):15KW

. AC nominal voltage:3 / N / PE; 220 V / 380
V,3/N/PE;230V /400V,3/N/PE;240V [ 415V

o Max. output current / Rated output
current:29A/21A

. THD :3%
o European Efficiency:98%

Monitoring System: The data logger shall be included in the inverter and
for free with the system. Moreover, you can detect the exact problem in the
system and determine the exact infected Panel. Also, the system shall have
a live full information about the system with panel level with full statistics
& calculations about the system productivity. The monitoring system must
be storing information for instantaneous power energy product, dc voltage,
current  per MPPT .AC voltage and current, remote internal based
monitoring, daily and weekly and monthly graphs, and alarm messages via
email. Monitoring system shall have a webpage platform & mobile
application to monitor the system.
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& shia

DC Cables: The DC-Cable of the system shall be transfer the electricity
from the PV panel to the inverter with cross section depend on the current
that transfer inside it which are of top quality and must be chosen to
withstand the maximum output current of the Panels according to the
specification and drawing. The cables shall be are extremely robust and
resist high mechanical load and abrasion, endure high temperatures & fire
performance and have weather-proof characteristics and it tested for
thermal endurance according to 60216. Solar type 6 mm2 Cross section
single core, double insulation, UV resistance, rated voltage 0.6/1 KV.

As in SLD & Panel Drawings

g shie

AC Cables: The AC-Cable of the system is to transfer the electricity from
the inverter to the AC system with cross section which shall be chosen to
withstand the maximum output current of the inverter according to the
specification and drawing. The cables offered are extremely robust and
resist high mechanical load and abrasion, endure high temperatures, with
this specification, Solid or stranded copper for class 1 and Stranded
aluminum for class 2, insulation Cross linkable polyethylene, outer sheath
Polyvinyl chloride, Max. Operating temperature 90 C Max, Short circuit
temperature 205 C, Flame propagation test on single cable - EN 60332-1.
include allpie and fittings to complete the works

As in SLD & Panel Drawings

g shie

Cable Protection:
(Thermal Conduits & Metal Cable trays), all cables must be protected by
cable tray, galvanized metal conduits, UV water proof conduits

Qe

DC String, Protection DC PANEL

DC panels for outdoor IP65, all strings must double protect (string side DC
protection and Invertor side DCprotection), all circuit breakers must be
according to international standards. Overvoltage and short circuit
protection. protection system must have TUV, IEC as in SLD & panel
drawing

Qe

AC Panel:

suitable outdoor panels IP65, AC lines should be double protected (inverter
protection AC and the other side grid connection,4 pole ac circuit breakers,
earth leakage 300 mA, and overvoltage protection and short circuit
protection, TUV, IEC certificates as in SLD & panel drawing

Qe

Main Distribution Board (MDB)
the main distribution board should be IP65, with all protection’s as in SLD
& panel drawing

g shia

System Grounding (earthing)

The PV module shall be grounded to structure using 16 mm2 cables, and all
metal component is to be connected to earthing system, and all details of
earthing system shall be according to local electricity distributor
regulations.

10

Qe

bidirectional meters and product
Two bidirectional one as bidirectional and production include grid
connection fees-according to local electricity distributor regulations.

11

g shie

Lightning Surge Arrestor system
Includes supply & install as below:
Pulsar 45 Qty:1
19mm electrodes with inspection pit manhole Qty:6
OddawLaad gy
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The Pulsar grounding must be with two circuits each circuit consist of 50
mm2 ground cable and 3 electrodes

The price shall include any needed connectors, bus bar, fixing accessories
& any needed item to complete the work.

Solar Panel support structure

1. The solar panel support should be designed based on specification and
requirements of the construction engineer to maximize the utilization of the
roof area and should be calculated according to the international Standards.
Wind speed is expected to reach a maximum of 130 km/h.

2. The mounting structure components are bonded together to guarantee
potential equalization.

3. The mounting structure is earthed according to internationally accepted
standards.

1 & shia 4. The mounting structure uses standardized profiles with plastic profile [ 13
cover and mounting clamps for mounting the PV modules.
5. Galvanized steel profiles thickness not less than 2.7 mm (In case of this
type of mounting).
6. In case of hot galvanized steel profiles, the dimensions of the profile
should be 40mm*40mm for fixing the PV modules and for dividers, and
40mm*40mm for legs and for bonding the verticals stand parts together.
7. The bidder should provide the price of the PV system considering
galvanized steel structures.
8. Structure tilt angle :20 degree
System design
Bidders are required to provide system design including all the parameters
1 . and components that a report of the system, including the number of strings
g shia : . . 14
and number of modules per string, earthing, system analysis, structure
details. The design should include Numbering and marking of all
components of the system.
Labeling and Warning Signs
1 & shie The Contractor should be responsible for providing and displaying (in 15
correct places) of all warning signs for each part of the solar system (DC,
AC), as well as labeling all the components and equipment.
Spare Photovoltaic Modules: >=550W Mono crystalline (Same item 1
spesification) Top 10 in Tier one modules. The proposed module shall be
characterized by high yield and outstanding protection against degradation
effects, which enables the module to offer reliable returns and thus be the
most cost efficient among its peers. The module must be guaranteed to
1 1.1KWp generate superior yield based on High power output, it is also guaranteed | 16
long-term durability due to verified resistance against PID effects (verified
by TUV SUD), Withstands 5400 Pa snow and 4000 Pa wind loads, and
certified protection in harsh environments. With Module efficiency not less
than 21%. The Module have to be warranted for 12 Year Workmanship and
25 Years Linear Performance.
1 & shia Spare DC surge arrestor KIT form inverter manufacturer 17
1 e Spare 4 pole AC surge arrestor type 2 18
1 e Spare 4 pole AC surge arrestor type 1+2 19
1 g shis Spare 20A double fuse kit 20
1 Qe 1 year Preventive maintenance for PV system & PV panel cleaning 21
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SOLAR PANEL SYSTEM

Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one
modules. The proposed module shall be characterized by high yield and
outstanding protection against degradation effects, which enables the module
to offer reliable returns and thus be the most cost efficient among its peers. The
module must be guaranteed to generate superior yield based on High power

23.1kWp output, it is also guaranteed long-term durability due to verified resistance
against PID effects (verified by TUV SUD), Withstands 5400 Pa snow and
4000 Pa wind loads, and certified protection in harsh environments. With
Module efficiency not less than 21%. The Module have to be warranted for 12
Year Workmanship and 25 Years Linear Performance.The modules have PSI
certificate
20KW On grid 3 phase PV inverter
. DC input voltage of up to 1000 V
. DC surge arrester (SPD type I1) Must be included
& installed inside inverter from same manufacturer
. Max. generator power on DC input 36KW p
) MPP voltage range / rated input voltage: 320 V to
800 V /600 V
. Max. input current input per MPP input: 33A
. . Max. DC short-circuit current per MPP input: 43A
. Number of independent MPP inputs / strings per
MPP input:2 MPP input /3 string per MPP input
. AC output Rated power (at 230 V, 50 Hz):20KW
) AC nominal voltage:3/ N/ PE; 220 VV / 380 V,3 /
N/PE; 230V /400V,3/N/PE; 240V /415V
) Max. output current / Rated output
current:29A/29A
. THD :3%
. European Efficiency:98%
Monitoring System: The data logger shall be included in the inverter and for
free with the system. Moreover, you can detect the exact problem in the system
and determine the exact infected Panel. Also, the system shall have a live full
information about the system with panel level with full statistics & calculations
e about the system productivity. The monitoring system must be storing

information for instantaneous power energy product, dc voltage, current per
MPPT .AC voltage and current, remote internal based monitoring, daily and
weekly and monthly graphs, and alarm messages via email. Monitoring system
shall have a webpage platform & mobile application to monitor the system.

OdawLaa__Jgs
AW 3

g 25 -09- 2023 ﬁ

2435500 Shetlanlt 3,303

Aslall p 3ol Zaladt 551301 l




68

clllidl J a2 obaad) ansil

DC Cables: The DC-Cable of the system shall be transfer the electricity from
the PV panel to the inverter with cross section depend on the current that
transfer inside it which are of top quality and must be chosen to withstand the
maximum output current of the Panels according to the specification and

i drawing. The cables shall be are extremely robust and resist high mechanical | 4
€ load and abrasion, endure high temperatures & fire performance and have
weather-proof characteristics and it tested for thermal endurance according to
60216. Solar type 6 mm2 Cross section single core, double insulation, UV
resistance, rated voltage 0.6/1 KV.
AC Cables: The AC-Cable of the system is to transfer the electricity from the
inverter to the AC system with cross section which shall be chosen to withstand
the maximum output current of the inverter according to the specification and
drawing. The cables offered are extremely robust and resist high mechanical
load and abrasion, endure high temperatures, with this specification, Solid or 5
& shia stranded copper for class 1 and Stranded aluminum for class 2, insulation Cross
linkable polyethylene, outer sheath  Polyvinyl chloride, Max. Operating
temperature 90 C Max, Short circuit temperature 205 C, Flame propagation
test on single cable - EN 60332-1. the price includepipes and all fittings to
complete the works
Cable Protection:
i (Thermal Conduits & Metal Cable trays), all cables must be protected by cable | 6
¢ tray, galvanized metal conduits, UV water proof conduits
DC String, Protection DC PANEL
DC panels for outdoor 1P65, all strings must double protect (string side DC
e protection and Invertor side DCprotection), all circuit breakers must be | 7
according to international standards. Overvoltage and short circuit protection.
protection system must have TUV, IEC as in SLD & panel drawing
AC Panel:
suitable outdoor panels IP65, AC lines should be double protected (inverter
e protection AC and the other side grid connection,4 pole ac circuit breakers, | 8
earth leakage 300 mA, and overvoltage protection and short circuit protection,
TUV, IEC certificates as in SLD & panel drawing
Main Distribution Board (MDB)
e the main distribution board should be IP65, with all protection’s as in SLD & | 9
panel drawing
System Grounding (earthing)
The PV module shall be grounded to structure using 16 mm2 cables, and all 10
g shis metal component is to be connected to earthing system, and all details of
earthing system shall be according to local electricity distributor regulations.
bidirectional meters and product
e Two bidirectional one as bidirectional and production include grid connection | 11
fees-according to local electricity distributor regulations.
Lightning Surge Arrestor system
Includes supply & install as below:
Pulsar 45 Qty:1 12
g shis 19mm electrodes with inspection pit manhole Qty:6

The Pulsar grounding must be with two circuits each circuit consist of 50 mm2
ground cable and 3 electrodes

OdawLaa__Jgs
AW 3

é 25 -09- 2023 ﬁ

Aalall p 319l Aalall B a3
2335 511 Shellaali 3,50




69

il J ga abaad) anl)

The price shall include any needed connectors, bus bar, fixing accessories &
any needed item to complete the work.
Refer two the lighting protection report & Drawing.

g shie

Solar Panel support structure

1. The solar panel support should be designed based on specification and
requirements of the construction engineer to maximize the utilization of the
roof area and should be calculated according to the international Standards.
Wind speed is expected to reach a maximum of 130 km/h.

2. The mounting structure components are bonded together to guarantee
potential equalization.

3. The mounting structure is earthed according to internationally accepted
standards.

4. The mounting structure uses standardized profiles with plastic profile cover
and mounting clamps for mounting the PV modules.

5. Galvanized steel profiles thickness not less than 2.7 mm (In case of this type
of mounting).

6. In case of hot galvanized steel profiles, the dimensions of the profile should
be 60mm*60mm for fixing the PV modules and for dividers, and 60mm*40mm
for legs and for bonding the verticals stand parts together.

7. The bidder should provide the price of the PV system considering
galvanized steel structures.

13

g shie

System design
Bidders are required to provide system design including all the parameters and

components that a report of the system, including the number of strings and
number of modules per string, earthing, system analysis, structure details. The
design should include Numbering and marking of all components of the
system.

14

g shie

Labeling and Warning Signs

The Contractor should be responsible for providing and displaying (in correct
places) of all warning signs for each part of the solar system (DC, AC), as well
as labeling all the components and equipment.

15

1.1 KWp

Spare Photovoltaic Modules: >=550W Mono crystalline (Same item 1
spesification) Top 10 in Tier one modules. The proposed module shall be
characterized by high yield and outstanding protection against degradation
effects, which enables the module to offer reliable returns and thus be the most
cost efficient among its peers. The module must be guaranteed to generate
superior yield based on High power output, it is also guaranteed long-term
durability due to verified resistance against PID effects (verified by TUV
SUD), Withstands 5400 Pa snow and 4000 Pa wind loads, and certified
protection in harsh environments. With Module efficiency not less than 21%.
The Module have to be warranted for 12 Year Workmanship and 25 Years
Linear Performance.

16

Spare DC surge arrestor KIT form inverter manufacturer

17

e

Spare 4 pole AC surge arrestor type 2

18

e

Spare 4 pole AC surge arrestor type 1+2

19

¢ shia

Spare 20A double fuse kit

20

N

Qe

1 year Preventive maintenance for PV system & PV panel cleaning

21
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Photovoltaic Modules: >=550W Mono crystalline Top 10 in Tier one
modules. The proposed module shall be characterized by high yield and
outstanding protection against degradation effects, which enables the module
to offer reliable returns and thus be the most cost efficient among its peers.
The module must be guaranteed to generate superior yield based on High

1 23.1kWp power output, it is also guaranteed long-term durability due to verified
resistance against PID effects (verified by TUV SUD), Withstands 5400 Pa
snow and 4000 Pa wind loads, and certified protection in harsh environments.
With Module efficiency not less than 21%. The Module have to be warranted
for 12 Year Workmanship and 25 Years Linear Performance.The modules
have PSI certificate
20KW On grid 3 phase PV inverter

. DC input voltage of up to 1000 V

. DC surge arrester (SPD type 1) Must be
included & installed inside inverter from same manufacturer

. Max. generator power on DC input 36KW p

o MPP voltage range / rated input voltage: 320 V
to 800 VV / 600 V

. Max. input current input per MPP input: 33A

. Max. DC short-circuit current per MPP input:

1 RS 43A

. Number of independent MPP inputs / strings per
MPP input:2 MPP input /3 string per MPP input

. AC output Rated power (at 230 V, 50 Hz):20KW

. AC nominal voltage:3/ N /PE; 220V /380 V,3
/N/PE; 230V /400V,3/N/PE; 240V /415V

o Max. output current / Rated output
current:29A/29A

. THD :3%
o European Efficiency:98%
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Qe

Monitoring System: The data logger shall be included in the inverter and
for free with the system. Moreover, you can detect the exact problem in the
system and determine the exact infected Panel. Also, the system shall have a
live full information about the system with panel level with full statistics &
calculations about the system productivity. The monitoring system must be
storing information for instantaneous power energy product, dc voltage,
current ~ per MPPT .AC voltage and current, remote internal based
monitoring, daily and weekly and monthly graphs, and alarm messages via
email. Monitoring system shall have a webpage platform & mobile
application to monitor the system.

g shia

DC Cables: The DC-Cable of the system shall be transfer the electricity from
the PV panel to the inverter with cross section depend on the current that
transfer inside it which are of top quality and must be chosen to withstand
the maximum output current of the Panels according to the specification and
drawing. The cables shall be are extremely robust and resist high mechanical
load and abrasion, endure high temperatures & fire performance and have
weather-proof characteristics and it tested for thermal endurance according
to 60216. Solar type 6 mm2 Cross section single core, double insulation, UV
resistance, rated voltage 0.6/1 KV.

g shia

AC Cables: The AC-Cable of the system is to transfer the electricity from
the inverter to the AC system with cross section which shall be chosen to
withstand the maximum output current of the inverter according to the
specification and drawing. The cables offered are extremely robust and resist
high mechanical load and abrasion, endure high temperatures, with this
specification, Solid or stranded copper for class 1 and Stranded aluminum for
class 2, insulation Cross linkable polyethylene, outer sheath  Polyvinyl
chloride, Max. Operating temperature 90 C Max, Short circuit temperature
205 C, Flame propagation test on single cable - EN 60332-1. the price
includepipes and all fittings to complete the works

g shis

Cable Protection:

(Thermal Conduits & Metal Cable trays), all cables must be protected by
cable tray, galvanized metal conduits, UV water proof conduits

BRI

DC String, Protection DC PANEL

DC panels for outdoor IP65, all strings must double protect (string side DC
protection and Invertor side DCprotection), all circuit breakers must be
according to international standards. Overvoltage and short circuit
protection. protection system must have TUV, IEC as in SLD & panel
drawing

A

AC Panel:

suitable outdoor panels IP65, AC lines should be double protected (inverter
protection AC and the other side grid connection,4 pole ac circuit breakers,
earth leakage 300 mA, and overvoltage protection and short circuit
protection, TUV, IEC certificates as in SLD & panel drawing
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Main Distribution Board (MDB)

e the main distribution board should be IP65, with all protection’s as in SLD | 9
& panel drawing
System Grounding (earthing)
The PV module shall be grounded to structure using 16 mm2 cables, and all 10
g shis metal component is to be connected to earthing system, and all details of
earthing system shall be according to local electricity distributor regulations.
bidirectional meters and product
e Two bidirectional one as bidirectional and production include grid | 11
connection fees-according to local electricity distributor regulations.
Lightning Surge Arrestor system
Includes supply & install as below:
Pulsar 45 Qty:1
19mm electrodes with inspection pit manhole Qty:6
. The Pulsar grounding must be with two circuits each circuit consist of 50 | 12
g shia
mm2 ground cable and 3 electrodes
The price shall include any needed connectors, bus bar, fixing accessories &
any needed item to complete the work.
Refer two the lighting protection report & Drawing.
Solar Panel support structure
1. The solar panel support should be designed based on specification and
requirements of the construction engineer to maximize the utilization of the
roof area and should be calculated according to the international Standards.
Wind speed is expected to reach a maximum of 130 km/h.
2. The mounting structure components are bonded together to guarantee
potential equalization.
3. The mounting structure is earthed according to internationally accepted
standards. 13
& shia 4. The mounting structure uses standardized profiles with plastic profile
cover and mounting clamps for mounting the PV modules.
5. Galvanized steel profiles thickness not less than 2.7 mm (In case of this
type of mounting).
6. In case of hot galvanized steel profiles, the dimensions of the profile
should be 60mm*60mm for fixing the PV modules and for dividers, and
60mm*40mm for legs and for bonding the verticals stand parts together.
7. The bidder should provide the price of the PV system considering
galvanized steel structures.
System design
Bidders are required to provide system design including all the parameters
and components that a report of the system, including the number of strings 14
g shis and number of modules per string, earthing, system analysis, structure
details. The design should include Numbering and marking of all components
of the system.
Labeling and Warning Signs
& shie The Contractor should be responsible for providing and displaying (in correct 15
places) of all warning signs for each part of the solar system (DC, AC), as
well as labeling all the components and equipment.
1.1 KWp Spare Photovoltaic Modules: >=550W Mono crystalline (Same item 1 16

spesification) Top 10 in Tier one modules. The proposed module shall be
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characterized by high yield and outstanding protection against degradation
effects, which enables the module to offer reliable returns and thus be the
most cost efficient among its peers. The module must be guaranteed to
generate superior yield based on High power output, it is also guaranteed
long-term durability due to verified resistance against PID effects (verified
by TUV SUD), Withstands 5400 Pa snow and 4000 Pa wind loads, and
certified protection in harsh environments. With Module efficiency not less
than 21%. The Module have to be warranted for 12 Year Workmanship and
25 Years Linear Performance.

1 & shie Spare DC surge arrestor KIT form inverter manufacturer 17
1 e Spare 4 pole AC surge arrestor type 2 18
1 e Spare 4 pole AC surge arrestor type 1+2 19
1 ¢ shia Spare 20A double fuse kit 20
1 2ac 1 year Preventive maintenance for PV system & PV panel cleaning 21
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