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ABSTRACT This study explored the potential and implementation of renewable energy sources in Sri Lanka, focusing on the
theoretical potential of solar and wind energy to develop self-reliant energy models. Using advanced climate data from the European
Centre for Medium-Range Weather Forecasts and Global Solar/Wind Atlas provided by the World Bank, we assessed the renewable
energy potential across Sri Lanka. This study proposes off-grid and minigrid systems as viable solutions for addressing energy poverty
in rural regions. Rural villages were classified based on solar and wind resources, via which we proposed four distinct energy
self-reliance models: Renewable-Dominant, Solar-Dominant, Wind-Dominant, and Diesel-Dominant. This study evaluates the
economic viability of these models considering Sri Lanka’s current energy market and technological environment. The outcomes
highlight the necessity for employing diversified energy strategies to enhance the efficiency of the national power supply system and
maximize the utilization of renewable resources, contributing to Sri Lanka’s sustainable development and energy security.
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DNI : direct normal irradiance

GDP : gross domestic product
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GHI : global horizontal irradiance
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Fig. 1. Theoretical potential solar energy in Sri Lanka
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Fig. 2. Theoretical potential wind energy in Sri Lanka
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Table 1, Sri Lanka power supply capacity change, 2005—
2018

System Parameters 15 16 17 18

Total Gross
Generation (GWh)

13,226.6 | 14,361.3 | 15,021.2 | 16,131.3

2 Total Grid
0 Connected 3,888.4 | 4,013,0 | 4,093.6 | 4,186.8
1990 1995 2000 2005 2010 2015 2018 Capacity (W
) L . 3] ;
Fig. 3. Yearly power consumption in Sri Lanka (TWh) Maximum 2,283.4 | 2,452.9 | 2,523.0 | 2,616.0
Demand (MW)
Reserve Capacity | 1,605.0 | 1,560.1 | 1,570.6 | 1,570.8
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Fig. 4. Power demand trends by sectors in Sri Lanka™
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Fig. 5. Energy self—reliance model for Sri Lanka
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