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Optimal Investment of a Hybrid Renewable System considering
Desalination Units to Supply Electrical Energy and Drinking Water of
Abu-Musa Island

R. Ghaffarpour®, PhD student; B. Mozafari®, Associated Professor; AM. Ranjbar®, Professor; T. Torabi*, Associated Professor
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Abstract: With increasing demand for fresh water and reduction in the investment cost of the renewable energy technologies, many
of remote areas and small islands like the Abu-Musa Island are considered as potential markets for renewable energy based
desalination systems. Therefore, in this paper, optimal investment of an off-grid hybrid renewable system is studied to supply
customers electrical energy demand, as well as electrical and thermal energies required by the desalination units to provide drinking
water consumed in the island. The simulation results for different desalination methods including multi-stage flash, multi-effect
distillation, and reverse-osmosis are considered and analyzed. According to the results, although the average energy consumed in
order to produce drinking water has the lowest value in reverse-osmosis method in comparison with the other two methods, but, the
system net cost in the multi-effect distillation method is lower than the other two methods.

Keywords: Abu-Musa island, hybrid renewable system, desalination units, reverse osmosis, multi stage flash, multi effect distillation.
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! Hybrid Optimization of Multiple Energy Resources
2 Reverse Osmosis

% Electro Dialysis

* Multi Stage Flash

® Multi Effect Distillation

® Osmotic Pressure

" Off Grid

® Boiler

® Cogeneration or Combined Heat and Power
10 Net Present Cost

! Salvage Value

12 Capital Recovery Factor

3 Total Annualized Cost

1 Sinking Fund Factor

5 Maximum annual capacity shortage

16 Capital Cost

7 Replacement Cost

18 Operation and Maintenance Cost

9 Fuel Cost
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