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Dismantiling and Installation of Existing
1 U 68
Solar Panels

- Mounting System specification with 30cm
2 e . U 700.0
walk ways _roof water proofing(insulation) as
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per international standards:
* Steel structure Galvanized steel G90, the
Structure must resist the applied load due to a
minimum wind speed stated in “Euro Code” or
“AISC360-ASCE?7” etc ..., regulations and
Standards. , the minimum elevation of the
structure shall be at least 15¢m for declines
roof structures
Support structures and mounting arrangements
should comply with applicable international
building codes.
All structures shall be made of corrosion
resistant materials e.g., aluminum, galvanized
steel, etc. if the structure is metallic, aluminum
are well suited to this type of use. The same
applies to all bolts, nuts, guy wires and
Jasteners. PV clamps elastic rubber encased
are to be used in between modules.
Provisions shall be made in order not to create
electrochemical corrosion between the
structures and the building on the one hand,
and the structures and photovoltaic modules on
the other. The structure earth electrode as this
arrangement will reduce electro-chemical
degradation of the electrode and other metallic
parts.
The mounting system accessories (Bolts, nuts,
Jasteners, panel mounting clamp) must be
Stainless steel SS 304
* PCC precast concrete pads to avoid roof
drilling, designed to withstand wind uplift.
Exact weight and number to be provided by
detailed calculation and approved by a
engineer.
Note: * Mounting system to be detailed in shop
drawings and calculation notes and FI model
"etabs or robot" and submitted to the
administration engineer and subject to his
approval
* PANELS FINAL MOUNTING RAILS
MUST BE ALUMINIUM SAME AS PANELS
FRAME MATERIAL
*Adequate waterproofing insulation to
be made subject to the engineer approval.
* METALLIC wired fence with 4m

AU 4 ggant
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elevation and door, (o surround ground
mounted installations
SUBJECT TO ENGINEER APROVAL
*4 MINIMUM OF 20 CM WIDE
CATWALKS ARE REQUIRED FOR
ELEVATED STRUCTURES WITH
MOUNTING LADDERS

LU 45 ggan
Cilatdl 40501 5 1 3
Al g AL dalal) 4y paals

Covered cable trays: Supply and install of
perforated steel Covered cable trays as needed
hot dip galvanized afier fabrication including
all necessary accessories and fittings and all
other incidentals required to provide a
complete installation as specified to the
satisfaction of the Engineer IEC standard or
equivalent ISO 1461, 1.5mm thichness

3.1

200x50 mm wide

350

- Direct Lightning at least 80 meters
Protection: protection radius fixed at /6/

meters height upon a dip Galvanized standing
pole system (160KM/h wind resistance) with its
independant earthing of resistivity <58. With
at least 70mm2 bare copper Down conductors
solid cable or equivalent copper tape.

38



Applicable standards NEC /IEC standards
NFC 17-102 Or NEC 100 the price includes all
the needs accessories( fixation, lugs, joints...)

AUt 4y | gganlt
eabaalal g Adaal) 303
itall gLl Lalalf 4 0l

- Separate Earthing & Bonding Systems for
each structure and equipments_the system
includes:

- Concrete Earthing Handhole(30x30x15),

-Tester Copper Bar > 30x6mm2 csa 285mm
Length with isolators,

- Listed grounded Copper Electrods >1.5m
3/4" (the number of electrodes shall meets
the requirements of resistivity under 50hms),
in sandy and rocky locations, the contractor
shall install (90x90)cm2 of (25x3)mm2
earthing grid.

-1*70mm?2 stranded bare copper cable( as
per sile requirements)

-1*70mm?2 stranded copper cable NYA G/Y(
Jrom earthing bar to equipments or equivalent
copper tape (25x3)mm2 s), and all required
accessories. as per NEC /IEC standards and
attached specifications.

- The earthing wire section for each equipment
must be equal or higher to the neutral wire
Jfeeder wire.

- equipotentical bonding of the panels
Structure, inverters and batteries as per
manufacturer recommendations not less tha n
350mm2 c.s.a
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-DC PHOTOVOLTAIC CABLE: with listed
MC4 Connectors dedicated for solar systems
use. Cabling required Polyolefin Copolymer
electron-beam cross-linked UV and Ozone
resistant Installation shall be comply to NEC
/IEC standards IEC 62930, TUV-certified BS
EN 50618, HIZ2Z2-K, IEC 60228:
Conductors of Insulated Conductors, Class 5
IEC 62548, RoHS compliant, Vertical Flame
Performance: EN 60332-1-2, Insulation
Crosslinked (XL) HFFR acc. to EN 60811 and
EN 6021612, Extruded thermosetting Ethylene
Propylene Rubber (EPR) meeting Optional(UL
44 and UL 4703, UL 44), Smoke Emission
IEC61034,EN 50268-2, Fire Performance IEC
60332-1, Temperature Rating -400C-1250C,
More Than 25 Years (TUV), ISO-9001,
Halogen-free, thermoset polyolefin Rated
1500V DC/1000VAC. max 1800 VDC Flexible,
Uni-polar, Double insulated (class II),
Fireproof, Halogen-free, Cables equipped with
plug-in connectors

The voltage drop between the panels and the
inverter at the DC Side should not exceed 2%,
with calculation note to be provided (minmum
of 6mmm?2 to be provided) the contractor is
responsible of the addition or change in
quantities of the DC cabling system based on
the system configuration.The price includes
connection to module junction boxes and
required cable routing in balance of system
(BOS) integration, Hard PVC conduits,
Handholes and screws fixations, Lugs, and all
necessary accessories)

LS
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-Civil & Mechanical works: (for proper
installation and subject to engineer approval)
including Water tanks and A/C Units
compressors displacement, and all works
needed for the PV installation including:

LS

1.0

- 172" hose bib for cleaning, including all
needed materials PRESSURE PUMPS and
tubes FOR EACH ROOF from nearest point
and execution works

Cleaning tools Set composed of twoWATER
ROTATIVE FINE BRUSH WITH ADEQUATE

#
40
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PRESSURE PUMP aprroved by solar panels |
manufacturer
10 Testing And Commissioning U 1.0
11 | Shop Drawings - LS 1.0
12 | As built Drawings - LS 1.0
TOTAL
VAT 11%
G. TOTAL
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Dismantiling and Installation of Existing
Solar Panels

U

- Mounting System specification with
30cm walk ways _roof water
proofing(insulation) as per international
standards:

* Steel structure Galvanized steel G90, the
structure must resist the applied load due to
a minimum wind speed stated in “Euro
Code” or “AISC360-ASCE7” etc ...,
regulations and standards. , the minimum
elevation of the structure shall be at least
15¢cm for declines roof structures
Support structures and mounting
arrangements should comply with
applicable international building codes.
All structures shall be made of corrosion
resistant materials e.g., aluminum,
galvanized steel, etc. if the structure is
metallic, aluminum are well suited to this
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type of use. The same applies to all bolts,
nuts, guy wires and fasteners. PV clamps
elastic rubber encased are to be used in
between modules.
Provisions shall be made in order not to
create electrochemical corrosion between
the structures and the building on the one
hand, and the structures and photovoltaic
modules on the other. The structure earth
electrode as this arrangement will reduce
electro-chemical degradation of the
electrode and other metallic parts.
The mounting system accessories (Bolls,
nuts, fasteners, panel mounting clamp) must
be Stainless steel SS 304
* PCC precast concrete pads to avoid roof
drilling, designed to withstand wind uplift.
Exact weight and number to be provided by
detailed calculation and approved by a
engineer.
Note: * Mounting system to be detailed in
shop drawings and calculation notes and FI
model "etabs or robot" and submitted to the
administration engineer and subject to his
approval

* PANELS FINAL MOUNTING
RAILS MUST BE ALUMINIUM SAME AS
PANELS FRAME MATERIAL

*Adequate waterproofing insulation
to be made subject to the engineer approval.

* METALLIC wired fence with 4m
elevation and door, to surround ground
mounted installations

SUBJECT TO ENGINEER

APROVAL

*A4 MINIMUM OF 20 CM WIDE
CATWALKS ARE REQUIRED FOR
ELEVATED STRUCTURES WITH
MOUNTING LADDERS

450N 45 ggant
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Covered cable trays: Supply and install of |
perforated steel Covered cable trays as
needed hot dip galvanized after fabrication
including all necessary accessories and
fittings and all other incidentals required to
provide a complete installation as specified
to the satisfaction of the Engineer IEC
Standard or equivalent ISO 1461, 1.5mm
thichness

Al Ay el
Al o 08048 5t 3
(it £t Lalal) 4, ol

3.1

200x50 mm wide

- Direct Lightning at least 80 meters
Protection: protection radius fixed at /6/
meters height upon a dip Galvanized
standing pole system (160KM/h wind
resistance) with its independant earthing of
resistivity <58. With at least 70mm2 bare
copper Down conductors solid cable or
equivalent copper tape. Applicable
standards NEC /IEC standards NFC 17-102
Or NEC 100 the price includes all the needs
accessories( fixation, lugs, joints...)

| - Separate Earthing & Bonding Systems
for each structure and equipments the

system includes:

- Concrete Earthing Handhole(30x30x15),
-Tester Copper Bar > 30x6mm2 csa 285mm
Length with isolators,

- Listed grounded Copper Electrods >1.5m
3/4" (the number of electrodes shall meets
the requirements of resistivity under
5Ohms), in sandy and rocky locations, the
contractor shall install (90x90)cm2 of
(25x3)mm2 earthing grid.

-1*70mm2 stranded bare copper cable( as
per site requirements)

-1*70mm2 stranded copper cable NYA G/Y(
Jrom earthing bar to equipments or
equivalent copper tape (25x3)mm2 s), and
all required accessories. as per NEC /IEC
standards and attached specifications.

- The earthing wire section for each
equipment must be equal or higher to the
neutral wire feeder wire.

- equipotentical bonding of the panels

structure, inverters and batteries as per

44



manufacturer recommendations not less tha
n 50mm2 c.s.a
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-DC PHOTOVOLTAIC CABLE: with
listed MC4 Connectors dedicated for solar
systems use. Cabling required Polyolefin
Copolymer electron-beam cross-linked UV
and Ozone resistant Installation shall be
comply to NEC /IEC standards IEC 62930,
TUV-certified BS EN 50618, H1Z272-K,
IEC 60228: Conductors of Insulated
Conductors, Class 5 IEC 62548, RoHS
compliant, Vertical Flame Performance: EN
60332-1-2, Insulation Crosslinked (XL)
HFFR acc. to EN 60811 and EN 6021612,
Extruded thermosetting Ethylene Propylene
Rubber (EPR) meeting Optional(UL 44 and
UL 4703, UL 44), Smoke Emission
IEC61034,EN 50268-2, Fire Performance
IEC 60332-1, Temperature Rating -400C-
1250C, More Than 25 Years (TUV), ISO-
9001, Halogen-free, thermoset polyolefin
Rated 1500VDC/1000VAC. max 1800 VDC
Flexible, Uni-polar, Double insulated (class
1), Fireproof, Halogen-free, Cables
equipped with plug-in connectors

The voltage drop between the panels and the
inverter at the DC Side should not exceed
2%, with calculation note to be provided
(minmum of 6mmm?2 to be provided) the
contractor is responsible of the addition or
change in quantities of the DC cabling
system based on the system
configuration.The price includes connection
fo module junction boxes and required cable
routing in balance of system (BOS)
integration, Hard PVC conduits, Handholes
and screws fixations, Lugs, and all

necessary accessories)

LS
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| -Civil & Mechanical works: (for proper :

installation and subject to engineer
approval) including Water tanks and A/C
Units compressors displacement, and all
works needed for the PV installation

including:

LS
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- 1/2" hose bib for cleaning, including all
needed materials PRESSURE PUMPS and
tubes FOR EACH ROOF from nearest
point and execution works

400N Ay ggan
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el gl dalal) 4y yaal)

9

| ROTATIVE FINE BRUSH WITH
ADEQUATE PRESSURE PUMP aprroved
by solar panels manufacturer

Cleaning tools Set composed of twoWATER |

10

Testing And Commissioning

11

Shop Drawings -

LS

12

As built Drawings -

LS

- UPS of appropriate Power Online Double
conversion (@) 30min autonomy: for
contingency to supply Communication,
controllers & Data loggers
Note:

* The price includes the supply , installation,
and commissioning of all needed
accessories, cables, lugs, connectors,
programming , fuses, breakers, racks
communicaton protocols, tools and devices
and all necessary equipement for proper
Junctioning of the system and as per
manufacturer recommendations (o control
all the energy supply resources (inverters &
generators, synchro panel via the
appropriate protocol (modbus, Can, ...) as
per vendor recommendations for all
previously requested
controllers(Datalogger, PLCs, EMS, Fuel
Save controller, Generator reverse current

protection...

- Direct Lightning at least 80 meters
Protection: protection radius fixed at /6/
meters height upon a dip Galvanized
standing pole system (160KM/h wind
resistance) with its independant earthing of
resistivity <58. With at least 70mm2 bare
copper Down conductors solid cable or
equivalent copper tape. Applicable
standards NEC /IEC standards NFC 17-102
Or NEC 100 the price includes all the needs
accessories( fixation, lugs, joints...)
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- Separate Earthing & Bonding Systems

r for each structure and equipments the

system includes:

- Concrete Earthing Handhole(30x30x15),

-Tester Copper Bar > 30x6mm2 csa 285mm
Length with isolators,

- Listed grounded Copper Electrods >1.5m
3/4"  ( the number of electrodes shall meets
the requirements of resistivity under
50hms), in sandy and rocky locations, the
contractor shall install (90x90)cm2 of
(25x3)mm2 earthing grid.

-1*70mm2 stranded bare copper cable( as
Dper site requirements)

-1*70mm2 stranded copper cable NYA G/Y(
Jrom earthing bar to equipments or
equivalent copper tape (25x3)mm2 s), and
all required accessories. as per NEC /IEC
standards and attached specifications.

- The earthing wire section for each
equipment must be equal or higher to the
neutral wire feeder wire.

- equipotentical bonding of the panels
structure, inverters and batteries as per
manufacturer recommendations not less tha
n50mm2 c.s.a
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Covered cable trays: Supply and install of
perforated steel Covered cable trays as
needed hot dip galvanized after fabrication
including all necessary accessories and
fittings and all other incidentals required to
provide a complete installation as specified
to the satisfaction of the Engineer IEC
standard or equivalent ISO 1461, 1.5mm
thichness

| 10.1

200x50 mm wide
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Cables:

Supply and install conduits and fittings,
draw wires and the like (except where
conduit work is required to be measured
separately), Cable connectors and cable
Jjoints (where permitted) including joint
boxes, sealing boxes, shrouds and the like
and materials and heat for making the
Jjoints, Allowance in cable length for cables
entering fittings and accessories, equipment
or control gear, Necessary components and
accessories for fixing cables on walls,
ceilings and on cable

trays/ladders. Mounting fittings, hangers and
supports, Cable termination, end boxes, end
plates, heat shrinkable kits, and the like
NOTE: THE TYPE, LENGTH AND
SECTION OF THE CABLES TO BE
DETERMINED BASED ON THE PROJECT
REQUIREMENTS MAINTAINING
MAXIMUM A TOTAL OF 3% VOLTAGE
DROP FROM SOURCE TO END FEEDER
IN ACCORDANCE WITH THE

| ADMINISTRATION ENGINEERING TEAM.

LS
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12.1

-DC PHOTOVOLTAIC CABLE: with
listed MC4 Connectors dedicated for solar
systems use. Cabling required Polyolefin
Copolymer electron-beam cross-linked UV
and Ozone resistant Installation shall be
comply to NEC /IEC standards IEC 62930,
TUV-certified BS EN 50618, HIZ2Z2-K,
IEC 60228: Conductors of Insulated

Conductors, Class 5 IEC 62548, RoHS
compliant, Vertical Flame Performance: EN ‘
60332-1-2, Insulation Crosslinked (XL)
HFFR acc. to EN 60811 and EN 6021612,
Extruded thermosetting Ethylene Propylene
Rubber (EPR) meeting Optional(UL 44 and
UL 4703, UL 44), Smoke Emission
IEC61034,EN 50268-2, Fire Performance
IEC 60332-1, Temperature Rating -400C-
1250C, More Than 25 Years (TUV), 1SO-
9001, Halogen-free, thermoset polyolefin
Rated 1500VDC/1000VAC. max 1800 VDC
Flexible, Uni-polar, Double insulated (class
1l), Fireproof, Halogen-free, Cables
equipped with plug-in connectors

The voltage drop between the panels and the
inverter at the DC Side should not exceed

2%, with calculation note to be provided
(minmum of 6mmm?2 to be provided) the
contractor is responsible of the addition or
change in quantities of the DC cabling
system based on the system
configuration.The price includes connection
to module junction boxes and required cable
routing in balance of system (BOS)
integration, Hard PVC conduits, Handholes
and screws fixations, Lugs, and all
necessary accessories)

LS

12.2

NYY Multicore PVC/Cu Cable
(4x120)mm2 IEC standards Type tested
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12.3

NYY Multicore PYVC/Cu Cable
(4x10)mm?2 IEC standards Type tested

12.4

NYAF Cable (1*120)mm2 IEC standards
Type tested earthing

12.5

NYA G/Y Cable (1¥16)mm2 IEC

standards Type tested
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12.6

EX DC Cable 1500VDC (1*70)mm2 IEC
standards Type tested

12.7
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Twisted AC Electrical Aluminium Cable
(3x150 mm2 + 70 mm2) preference:
Cable Du Liban

13

- 12 m height poles A2 EDL SPECS or
Trench of depth of 80 cm ABOVE
CONDUITS: The bottom of the trench must
be free of loose or projecting stones and
debris, and backfill shall be sand or
screened earth free of stones and sharp
objects for the first six inches above the
conductor, with 10cm asphalt cover)

LS

14

-Civil & Mechanical works: (for proper
installation and subject to engineer
approval) including Water tanks and A/C
Units compressors displacement, and all
works needed for the PV installation
including:

LS
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- 1/2" hose bib for cleaning, including all
needed materials PRESSURE PUMPS and
tubes FOR FACH ROOF from nearest

point and execution works
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Cleaning tools Set composed of twoWATER
ROTATIVE FINE BRUSH WITH
ADEQUATE PRESSURE PUMP aprroved

by solar panels manufacturer

17

Testing And Commissioning

18

Shop Drawings - B

LS

19

As built Drawings -

LS
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