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Modeling and optimization of the quasi-steady operation of a Solar Power
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This study is concerned with optimizing the daily operation of a solar power plant equipped with
Received 01 August 2015 thermal energy storage system (TES). The modeling is performed by solving a set of non-linear
Accepted 26 August 2015

governing equations and is verified through comparison with the literature. "Maximum
production period" and "maximum revenue" constitute the objectives of the optimization study
which are first considered individually (as two single-objective problems) and are then

Available Online 14 September 2015

§§?Qﬁ(¥ﬁ§;ma. Power Plant considered simultaneously (as a multi-objective problem). Genetic Algorithm (GA) is employed as
Thermal Energy Storage System the optimization tool. The results of the first objective (maximum production period) shows a 7
Modeling hour increase in the daily production time as a result of employing the TES system. This occurred
Optimization through saving energy during times of high solar radiation and using the stored energy for
electricity generation during times of low or zero solar radiation. The results of the second
objective (maximum revenue) indicate 13.5% increase in the produced profit as a result of
employing the TES system. This improvement was resulted from saving energy during times of
low electricity price and using the stored energy for maximum electricity generation during times
of high electricity price. Finally, in the multi-objective study, 5 hour increase in the production
period and 8.1% increase in the revenue were simultaneously obtained as a result of a proper

tradeoff between the two objectives.
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1- Concentrating Solar Plants, (CSPs)
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4- Life Cycle saving

5- Andasol_1

6- Parabolic Trough

7- Heat Transfer Fluid, (HTF)

8- Direct Normal Irradiation, (DNI)
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1- Levelized Cost Of Energy, (LCOE)
2- Solar field, (S.F)
3- Non Linear Programming, (NLP)
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1- Non-dominated sorting Genetic Algorithm, (NSGA 1)
2- Pareto front
3- Solar multiple
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