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Abstract

This thesis presents the Optimal Design and Management of Photovoltaic
and Energy Storage Systems. As the renewable energy has become one of the best
replacement for oil energy and the non-sustainable energy. Among all renewable
energy sources. Solar energy has been selected for its benefits. Solar energy
increased in the generation level for the utilities level, but in residential level it is
still in the growth phase. The consumers have the right to hesitate about using the
solar energy due to the lack of studies that prove its profitability and minimize the
total annual cost.

So, this thesis tries to find the optimal solution to cover the average of residential
load through three optimization techniques:

e Cuckoo Search (CS)
e Mixed integer linear programming (MILP)
e Particle swarm optimization (PSO)

The system used two types of batteries which supply the load when the sun sets.
The two selected batteries are:

e Absorbed Glass Mat (AGM)
e Lithium Ferro Phosphate (LFP)

The result of applying each method with each type of batteries for the residential
load and Cairo, Egypt irradiance data shows that:

The system with AGM battery, MILP optimization method has the least total
annual Cost. While the system with LFP battery using CS optimization
techniques has the least total annual cost. But still the system with AGM battery
is better than the system used LFP battery.

Keywords: Photovoltaic, Energy Storage, Optimization, Cuckoo search, Mixed
linear integer programming, particle swarm.
A%
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