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Abstract

Gaza Strip suffers from severe shortage in electrical supplies since
2006. This has negatively affected the quality and quantity of the
introduced public/non-public services in all fields. Accordingly, this
study aimed to explore the different types of the PV solar power systems
and select the most suitable configuration. In this regard, the grid-
connected PV solar power systems with or without batteries as storage
system were introduced. The techno-economic impacts of the
applicability of the proposed systems were also evaluated. In addition,
this thesis introduced a feasibility study of the targeted solar systems
throughout addressing its payback period.

In this study, the researcher applied one of the most famous
simulation and techno-economic analysis programs in the field of
renewable systems, which is "Hybrid Optimization Model for Electric
Renewables - HOMER". Patient Friend's Benevolent Society (PFBS) in
Gaza acts as a case study. The proposed simulation environment enabled
the researcher to design and build on-grid solar system without using
batteries as storage system. The obtained results, which were based on
realistic inputs for running the solar system; i.e. solar irradiance and
electric loads, yielded how such system is economically feasible; thus
being achieved through measuring its high returns and short payback
period.

On the other hand, this study introduced technical evaluation for
the already existing solar system in the selected case study. Keep in mind
that one should record that the only one major difference between the
existed solar system and the one that was simulated using HOMER is the
existence of the batteries as storage system in the former one. The results
proved that despite the high degree of feasibility for the real project
(payback period about 4.77 years), this feasibility is still lower than that
obtained from simulation (payback period about 1.43 years); thus being
attributed because of the high cost of the batteries in the existing system.

The study introduced some recommendations as applying on-grid
solar systems with batteries as storage system in governmental and
public buildings. This is essential due to several economic and technical
aspects. In addition, this study recommended to develop new strategies
and incentives as soft loans and unconditional subsidies as well as
proposing a group of laws that control and manage the market of solar
systems. All these aspects and others target disseminating exploitation of
solar energy.
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—Case Study)™
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and Performance of Solar Photovoltaics at the Refuse Hideaway
Landfill in Middleton, Wisconsin **
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