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a b s t r a c t
Renewable energies can benefit the water sector, reducing the cost and the environmental impact 
of water production. This paper presents a technical and economic assessment of a photovoltaic 
generation project to supply energy to a grid-connected seawater reverse osmosis (SWRO) desali-
nation plant and of an associated battery energy storage system (BESS) using lithium-ion batter-
ies. It examines the case study of the SWRO desalination plant on Porto Santo Island (Madeira, 
Portugal). The assessment is supplemented by a sensitivity analysis of several variables. The find-
ings indicate that photovoltaic generation in desalination plants results in a lower levelized cost of 
energy (LCoE) and reduces the consumption of fossil fuel energy from the electrical grid. This can 
lead to lower desalinated water costs and greenhouse gas emissions. A feasible rated power range 
was identified for the photovoltaic plant in this case study, taking the internal rate of return, net 
present value, payback and LCoE into consideration. The results also point to a higher LCoE when 
a lithium-ion BESS is used.
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