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In the current study, an algorithm-based data processing, sizing, optimization, sensitivity analysis and
clustering approach (DaSOSaCa) is proposed as an efficient simultaneous solar/wind assessment method-
ology. Accordingly, data processing is performed to obtain reliable high quality meteorological data
among various datasets, which are used for hybrid photovoltaic/wind turbine/storage/converter system
optimal design for consequent sites in a large region. The optimal hybrid systems are consequently sim-
ulated to meet hourly power demand in various sites. The solar/wind fraction and net present cost of the

gz{:;?:_jz: assessment systems are then used as the technical and economic clustering variables, respectively. The clustering
Clusteringp results are finally used as input to obtain novel hybrid solar/wind GIS maps. Iran is selected as the case
GIS map study to validate the proposed methodology and detail its applicability. Ten minute annual global hori-

zontal radiation, wind speed, and temperature data are analyzed, and the optimal, robust hybrid systems
are simulated for various sites in order to classify the country. The generated GIS maps show that Iran can
be efficiently clustered into four technical and five economic clusters under optimal conditions. The clus-
tering results prove that Iran is mainly a solar country with approximately 74% solar power fraction
under optimum conditions. A macroeconomic evaluation using DaSOSaCa also reveals that the nominal
discount rate is recommended to be greater than 20% considering the current economic situation for the
renewable energy sector in Iran. An environmental analysis results show that an average 106.68 tonCO,-
eq/year is produced for such hybrid systems application in Iran during a cradle to grave life cycle. Thus,
Iran energy sector can be eminently promoted to an environmentally efficient stage with regard to the
proposed classification plan and economic considerations.
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1. Introduction electricity using renewable energy sources by the year 2030 in

order to reduce its fast growing energy imports [2]. The United

An increase in energy demand, the depletion of conventional
fossil fuel resources, and the deterioration of environmental condi-
tions have seriously called into question traditional global energy
trends. Therefore, many developing and developed countries have
concluded that elaborate investment in renewable energies is a
promising approach to reach sustainable growth, so that approxi-
mately 18% of the total global energy demand is currently being
met by green energies [1].

Following the global trend, the European Union, the wealthiest
economic body in the world, has committed to producing 27% of its
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States aims to increase the renewable share of its energy sector
from the current 9% to 12% of total domestic consumption by
2020 [3]. Bringing CO, emissions under control has motivated
developing countries to invest in alternative energies. China, which
is the fastest developing country, set a goal of having an approxi-
mately 20% share of non-fossil fuels by 2030 [4]. It is also antici-
pated that Middle Eastern countries, the heart of the world’s
fossil fuel reserves, will increase renewable sources utilization by
16% until 2035 [5]. Iran, as an instance, has planned to meet
2 GW of its energy-intense market requirements using renewable
energies [6].

The above-mentioned long-term ambitious energy goals will be
achieved if and only if accurate plans are set. As a first step, the
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