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ARTICLE INFO ABSTRACT

Environmental pollution, climate change, and lack of fossil fuel resources are among
the factors that have caused countries to move towards renewable sources. Among
renewable sources, the share of wind and solar energy in electricity production has
grown a lot in recent years. Due to the uncertain and unpredictable nature of these
sources, using them individually to meet load demand has low reliability. By
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Introduction

The use of renewable energy to meet the electricity demand has grown a lot in recent years. Among
the renewable sources, wind and solar energy are very popular and in 2021, for the first time, they
included more than a percentage of the world's electricity production. The main challenge in using
wind and solar energy sources is their uncertain and unpredictable nature. By combining wind and
solar sources and creating a hybrid renewable energy system (HRES), system reliability is increased.
The purpose of this study is to find suitable locations for the construction of wind farms, solar PV, and
hybrid wind-PV farms in South Khorasan province.

Materials and methods

In this research, first by reviewing past studies, the required criteria for site selection of wind and solar
farms were selected. Then the data related to each criterion were collected and processed. In the next
step, data layers were standardized with fuzzy logic and placed in the zero-to-one range. Then each
layer was weighted by the AHP method. Finally, with the weighted linear combination method
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(WLC), the fuzzy layers were combined, and the restricted areas were removed with Boolean logic
(Fig. 1).

| Study area |

Selection of criteria required for site selection of PV and wind farms |

v

Collecting data related to criteria for the study area and Creating
data layers in ArcGIS

v

Standardization of layers related to evaluation criteria with fuzzy
logic

v

Weighting criteria using AHP method

v

Combining layers with the WLC method

v

Removing restricted areas using Boolean logic

Fig. 1. The steps of the present study.

Results and discussion

In this study, the map of the province was divided into five classes for the construction of PV, wind,
and hybrid wind-PV farms. These five classes are based on the values of land suitability: Unsuitable
(0), low (0-0.3), moderate (0.3-0.5), high (0.5-0.7) and very high (0.7-1). About 62% of the area of
South Khorasan province is not suitable for the construction of wind-PV hybrid farms. In the classified
map for the development of hybrid wind-PV farms, 2.73 percent (4060.10 square kilometers) of the
province's areas are in the high category and 0.02 percent (36.54 square kilometers) are in the very
high category. Finally, six sites were selected for the development of hybrid farms. Among the sites,
site 1 has the largest area (17.55 km?), and site 4 has the smallest area (1.89 km?).
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1. Wind profile power law
2. Hellmann’s power law
3. Hub height

4. Hellmann Exponent
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2. Consistency index (CI)
3. Random Index.
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