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Solar Irradiation in Lebanon "Q%«

The average annual solar irradiation in

Hermel = 2346 kwh/m?2.

Yearly Solar Irradiation in KWh/m?2
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Detailed Description for the land




Geo-Location for Hermel 9

Hermel is Located in Baalbak-Hermel
Governorate and specifically in Hermel
District.
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Hermel Boundary

Total area = 131.3 km?2
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Public Lands in Hermel

Public Lands in Hermel

Hermel Border

Area of Public Lands= 23 km2
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Elevation in Hermel
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Slope 1n Hermel
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HillShade in Hermel
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| ﬂf%‘ Fen inIIShade was calculated when

' the sun was at it’s peak position.

. | Altitude = 78 degree.
L~ \Azimuth = 200 degree )
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Slope Direction in Hermel
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Land Use Type

Scale: 1/20,000
Done at year 2017
Minimal Mapable

Unit = 10,000 m2
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Geological Study for Hermel

Geology Type
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Soil Map for Hermel
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Hazardeous 1n Hermel
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Vegetation Density Study




A study ( Vegetation Density) is done for the forest to decide if we can replace the trees in
the forest with solar farms and replant those trees in the perimeter of the selected area.

Vegetation Density Process:

G NDVI for Harbata is Calculated from a Satellite image ( Sentinel-2) .

e Classification for NDVI result.
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Vegetation Density in Hermel
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The decision of selecting Solar Farms depends on two kinds of II
conditions :

Land Use
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Negotiable Conditions




Intersection Area

[ Total area = 23.9 km2 ]
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Site Identification
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Area for each Site

Solar Sites
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Elevation Analysis for each Site

Average =769 (+ or -) 49 m
Max = 862 m
Min =670 m

Average = 764 (+ or -) 55 m
Max =916 m |
Min =663 m
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Slope Analysis for each Site

Average = 3.7 (+ or -) 1.5 degree
Max = 16 degree
Min = 0.04 degree

A . | Average = 1.3 (+ or -) 0.6 degree
5% Max = 3.7 degree
Min = 0 degree

Average = 6.7 (+ or -) 3.4 degree
Max = 26.5 degree
Min = 0.18 degree

Average = 0.4 (+ or -) 0.5 degree
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Max = 22.6 degree
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Max = 21 degree
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Public Lands Percentage in each Site
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Agriculture Percentage with respect to each Site
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Agriculture Percentage with respect to Hermel

Agriculture = 0.15 %
Agriculture =0.1 %

Agriculture = 1.9 %
Agriculture = 0.7 %

T Agriculture = 16.7 %

Agriculture = 2.4 %

Natural Lands

Agriculture = 0.5 %

Olives N

I Field Crop

0 3,750 7,500 15,000 Meters A
Fruit trees and Vineyards | | | |




Non-negotiable Conditions




Solar Site

HillShade

Low Shade

No Shade
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Slope Diraction in each Site
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Hazardeous Area in each Site
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Solar Sites

Soil Type
- Andosols
Anthrosols
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Geological Type 1n each Site
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Analysis of Resultant Sites




Unique Process for calculating Performance value:

Area performance: ( over 1)
Area > lkmms) 1/1
Area < 1kmm=) 0.5/1

Public performance:( over 2)

(

Public percentage *2)
100

Land use performance:( over 3)

Land use percentage *3
3 100 )

Performance Value

Elevation performance:( over 1)
Elevation > 1500 m==) 0.5/1
Elevation < 1500 m == 1/1

Standard deviation ( slope) performance:( over 1)
__sTD
max STD

Slope performance:( over 2)

(n+kn) where n = % and k (0 to 4)




Performance Evaluation
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Calculation of MW value In Site A In Terabase Tool
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Calculation of MW value In Site B in Terabase Tool
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Calculation of MW value In Site C in Terabase Tool
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Calculation of MW value in Site D 1n Terabase Tool
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Calculation of MW value In Site E In Terabase Tool
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Calculation of MW value in Site F in Terabase Tool

terabase.ene Hello Jaafarserh w

¢ “El'Kouakh
- <
Hermel_F yood ‘ =
Simulations @) —
f -
i =
Add Simulation 2l . ¢ @
Jaafarserh 2019-09-05_01 A : @
Result: 1 ST
""""""""""""""""" o iy : ‘~_ S ol .. - 2
E Nasreiyel & X 2
Inputs S ERERE L e e 08 —
Racking: Single Axis Tra...
Module Manufacturer: SunPower : g B~ N gl # —
Module Type: Mono-Perc P e .
Module SKU: SPR-P19-405-COM " 8 2 3 ’._;"«’" """"""""""""""""""""""""""""""" »
Module Rating: 405W ' ; 3
Inverter Manufacturer: Generic inverter b J“..@ .
Inverter Model 1: « &AS* P H.?r‘mel
) Boueida's
Inverter Model 2; ey \" ¥y .
o 9_;.(]'0 3
Weather File ID: 615870 | : : =El r\jlénsourAé
Ground Albedo: 0. : s . s < - A
Losses: Standard : yics ) a
Financial/EPC Cost Profile: . ey ; o lws) N R . -
- / VAR , *Zeghrine N : : L
EPC Cost Roadamap Date: -30 | Bejlsalglgn e "eT Tahta , : «': . el R 3 ”
Project Lifespan: 2 — g s "
Clipping Epc Land R2
GCR DC/AC DC(MW) AC(MW) Yield(kWh/kWp) Loss(%) Cost($/W) IRR(%) LCOE($/kWh) USE(%) POA/GHI Shad

0.45 1.10 41579 378.00 -0.04% - - - 88.5%



Calculation of MW value In Site G In Terabase Tool
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Production Value in DC MW for each Solar Site @\

Z’otal DC(Mw)=1725.39MW
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