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ABSTRACT

This study evaluates the technical performance of
photovoltaic (PV) systems in Al-Anbar Governorate, Iraq,
using the PVsyst simulation software. Al-Anbar, located
within the global solar belt, offers high solar irradiance,
extended sunshine duration, and expansive undeveloped
lands—yet remains underutilized for solar energy
production. The research integrates high-resolution climatic
data (1991-2023) from ground stations and NASA POWER
to simulate solar output across 14 geographically distributed
sites. Key performance metrics, including Performance Ratio
(PR), annual energy yield, and system losses, were analyzed
under realistic environmental assumptions (e.g., dust, heat,
shading). Results indicate PR values between 80%—82%,
with annual yields ranging from 1700 to 1850 kWh/kWp,
reflecting strong performance under desert conditions.
Seasonal and spatial variations showed production peaks
between May and August, with higher efficiency at elevated
and clearer sites such as Rutba and Nukhayb. The study
underscores the importance of altitude, dust frequency, and
solar angle in optimizing PV performance. Findings provide
a replicable framework for sustainable energy planning in
arid regions and support data-driven investment decisions in
Iraq’s solar sector. The integration of PVsyst modeling with
GIS spatial analysis establishes a comprehensive method for
site selection and system optimization.
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(kWh) (kWp) (PR) (kWh/m?/day)
43546.29 1 0.81 147.29 S3
42674.12 1 0.81 144.34 S5
42204.04 1 0.81 142.75 S6
41858.13 1 0.81 141.58 &b
41858.13 1 0.81 141.58 S2
41793.08 1 0.81 141.36 S4
41751.69 1 0.81 141.22 uddl)
41361.44 1 0.81 139.9 Lo
41361.44 1 0.81 139.9 s
41119 1 0.81 139.08 adlal)
41119 1 0.81 139.08 S1
40956.39 1 0.81 138.53 ke
40956.39 1 0.81 138.53 S7
40891.35 1 0.81 138.31 b
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oo IS ey 8 cuagl LS cgiall sat °25 dae Al dafiad) 21U deedle ST Jagaall
.{[Skoplaki & Palyvos, 2009] s[Duffie & Beckman, 2013]

z 0l cVaxe leof 2kl S6 (S5 (83 cilaaa kil (1) ddanyal) (A<l Galil) (g Ll
Laasy 8903 o xSy daly oLS S Bgine (g 50 42000 Lgd daali) jglas 3) (grgdiy (Soi
Ligng Sl alaill 8 5p0ll) Y axall (e 22d Lo ga9 ¢ S33hasa & kWh/m?/day 147 cijglas
LS cailodl) 03 b bl cesedl) gLt cV e gl S 21 13 dges chighaal
2 g cngli lls « NASA POWERGUL) (e paliied) (gyicd) g led) Jsan 8 munse
g ity cudilly adayll Jie cillas o) oo Dlad « kKWh/m?/day. 1475138 (m g i)
Lgll Claws 38y Lgiw gy 260 ddlall sLY) a2e Hglatng 5u€ dacdy ddlia clawg dniiye
cgsal Cughilly duglaylly ddadipall SLadll e i Lo casall elgiDl dalal)

e Tadin 38 Lo Lo JB 2 1) iligine (galolly 87 ccua i cillaae cilies Jilaally
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Monthly Expected Solar Energy Production per Station (kWh)
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e Dirnberger, D., & Moser, D. (2015). Performance of Photovoltaic Systems at Varying
Altitudes. Renewable Energy, 80, 85-92. https:/doi.org/10.1016/j.renene.2015.01.042
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