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50% of the energy mix by 2050.
This research supports the transition toward renewable and environmentally friendly energy,
aligning with national and international commitments including the pairs climate agreement, by
reducing the carbon footprint and ensuring energy sustainability. The study identified several

promising locations in Libya for establishing PHES stations, which could reduce the electricity
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deficit by storing surplus energy for retrieval on demand, ensuring grid stability. Additionally,
these stations can serve as energy storage sources for renewable and hybrid energy systems. The
study revealed that approximately 24.73% of Libya’s total area could be potential sites for PHES
development. To determine the most suitable sites. The promising locations were categorized
into three levels based on multiple layers integrated into a GIS- based decision- making matrix.
High- suitability areas accounted for about 4.90% medium-suitability areas for approximately
6.15%, and low suitability areas for around 13.68% of Libya’s total land area. The elevations of the
promising locations ranged between 188m and 2200 m above ground level the available energy
storage capacity for PHES was calculated, ranging from 384-4,496 Wh/m3 of upper reservoir

volume.
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