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INTRODUCTION

The increasing energy demand due to rapid population growth poses a significant challenge in finding sustainable energy alternatives to mitigate the
environmental impacts of fossil fuel consumption and their eventual depletion. Renewable energy sources provide a viable solution. The site
selection for solar power plants is critical for ensuring financial viability and long-term energy production. Chile, with its high Direct Normal Irradiance
(DNI), limited fossil fuel resources, and a stable business environment, is an ideal location for solar energy development, particularly Concentrated Solar
Power (CSP) technology. This study employs an integrated approach combining Geographic Information Systems (GIS) and Multi-Criteria Decision
Analysis (MCDA) to identify optimal CSP plant sites in the Antofagasta region. The methodology incorporates the Analytical Hierarchy Process (AHP)
within GIS software to analyze maps of terrain slope, DNI, roads, and transmission lines. By processing these maps and applying AHP to weight each
criterion, the study pinpoints the most suitable areas for CSP installation while excluding restricted lands. This approach provides a systematic and
data-driven method for site selection, which is essential for the successful deployment of renewable energy projects in the region.

METHODOLOGY
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RESULTS AND CONCLUSIONS

« A suitability map for utility-scale CSP installations was obtained,
showing significant potential for the Antofagasta region. The map
indicates that 43% of the land has a suitability index between 3 and 4,
and 1% has an index between 4 and 5 on a scale of 1 to 5, where 1 is
very low feasibility and 5 is ideal. Additionally, the table below shows
that approximately 20% of the land was excluded from the analysis

due to various considerations.
Table 3: Suitability Distribution

Suitability index Area [%]

Restricted 20.4
1-2 3.6
2—3 31.6
3-4 43
4-5 1.4

* It is important to note that the only CSP plant currently installed in Chile

Cerro Dominador, has a terrain suitability index of 3.86. CSP suitability index

e Bl Restricted

* Furthermore, the best-suited areas are concentrated in the municipalitie: N 1
of Taltal, Maria Elena, and Calama. _— §
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» These findings offer key insights for CSP development, guiding decision B 4,85

makers on investment priorities in renewable energy infrastructure.
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