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Abstract: In this article, which was conducted based on a case study in Iran's
New Energy Organization (SANA), an attempt was made to develop
sustainable development management strategies and consider the involvement
of many positive and negative factors in choosing a wind turbine for a wind
farm in the country. Use appropriate MADM methods. In this regard, after
calculating the important factors in the evaluation of a wind turbine technology
according to the principles of sustainable development management, AHP was
used to weight the criteria and sub-criteria and TOPSIS was used to select the
best option. In order to obtain the AHP hierarchy, the descriptive-field method
was used, and the desired data was collected in line with the design of the model
and different levels of the AHP tree, and the weighting process was carried out
based on this. Several interviews were conducted to achieve criteria and sub-
criteria. Also, a researcher-made questionnaire in this field was prepared and
distributed among the people involved in the wind turbine industry, and
finally, the agreed criteria and sub-criteria were calculated. Based on the
conducted field studies, effective criteria in sustainable development
management by choosing the right wind turbine for a wind farm in five general
areas including: "Technical specifications and coordinates”, "Technology
manufacturer (provider) specifications", "Opportunity fields", "Generators"
"Cost" and "Risks and Risk Factors" as well as 31 sub-criteria were identified
and categorized. Based on the results, Sinovel Wind International Company
was introduced as the best option.

Keywords: Multi-Criteria Decision Making, Wind Turbine, Wind Farm,
Sustainable Development of Electricity Industry.
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Extended Abstract

Introduction

Deciding, is the process of finding and choosing the best option among the possible options. In
many real-world decision-making issues, the decision-maker has some doubts about the extent to
which he or she has confidence in the results of different decision-making methods due to the
existence of various and sometimes conflicting criteria. Hence, in most real-world problems, the
decision-maker wants to achieve more than one goal. Thus, real-world decision-making problems
can be viewed from another angle in the form of multi-criteria decision-making problems
(Soudbakhsh, 2013). In the appropriate decision-making process in choosing a wind turbine, there
are several factors with positive and negative effects. Therefore, for appropriate decision-making
in this area, it is necessary to use the methods of multidisciplinary decision models (MADM).
Multi-criteria decision-making consists of four main steps: (1) recognizing and evaluating the
indicators, (2) weighting each of the indicators, (3) selecting the best option, and (4) sensitivity
analysis. In this article, after identifying and evaluating the indicators, the AHP method was used
to weight each of the indicators and the TOPSIS method was used to select the best option. For
this purpose, in this study, all the factors of superiority in the correct choice of a wind turbine
technology were divided into five general categories. These five important criteria for comparing
technologies are technical specifications and specifications, specifications of the manufacturer
(supplier) of the technology, opportunity-making fields, cost-generators, and risks and hazardous
fields.

Case Study
The case study of this research was Energy Organization of Iran (SANA).

Theoretical framework

Sustainable development refers to a process that requires integrated and rapid replacement with
the use of renewable resources to achieve sustainability in any field (Azari et al., 2016).
Sustainable development has attracted the attention of many researchers in recent decades (Shafiee
Nikabadi & Hashemi, 2021) and has been proposed as a new approach so that societies can benefit
from this concept of living standards, social justice, and conservation of the world's resources. To
reflect more on themselves (Khakpour et al., 2013). Today, the theory of sustainable development,
which dates back to the last decades of the twentieth century, has already gained strength
(Khakpour, 2014). Studies show that in the not too distant future, new and renewable energies will
play a greater role in the energy supply of communities. High sustainability, non-pollution, ease
of use, and the like, make renewable energy very attractive, especially for developing countries
with dry climates (Azari et al., 2016). Iran is in the first place in comparison with other countries
around the Persian Gulf-based on the diversity of types of energy with the introduction of
renewable energy (Tafqod Akbarpour, 2013). Electricity from wind energy is called clean because
it does not produce any greenhouse gases or pollution (Aghajani, 2018).

Methodology

In this research, to obtain AHP hierarchy, the descriptive-field method was used, and the data were
collected in order to design the model and different levels of AHP tree, and based on this, the
weighting process was performed. Also, TOPSIS method was used to select the best option. In the
present study, in order to enumerate the important factors in evaluating a wind turbine technology
according to the principles of sustainable development management, after conducting extensive
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library studies, the method of interviewing experts was used. In this regard, several interviews
were conducted to meet the criteria and sub-criteria. Also, a researcher-made questionnaire was
prepared in this field and distributed among wind turbine industry stakeholders; Finally, the agreed
criteria (five criteria) and sub-criteria (31 sub-criteria) were counted. As international decision
options, based on the current situation in the country, five international companies selling wind
turbines for wind farms were identified.

Discussion and Results

After identifying the criteria and options for decision-making and preparing the questionnaire,
referring to the members of the statistical community of the research, and considering the
techniques of distributing the questionnaire and conducting the interview, the judgments of the
selected respondents about the importance and priority of the indicators were collected and paired
by them. Since the research questionnaires are in fact specialized questionnaires with the aim of
prioritizing and counting the judgments of two and two pairs of experts; Therefore, there is no
need to perform a validity test (Mahmoudi, 2015). Since in the present study, judging the criteria
depends on the options under consideration, the judicial process has been done from the bottom
up. In simpler terms, first, the sub-criteria are compared with the criteria and then the criteria are
compared with the target. Given that the data analysis method is based on the AHP method, first,
the incompatibility values of the pairwise comparisons of the respondents were monitored; Then,
with the assurance of an acceptable level of incompatibility (values less than 0.1), the matrix of
pairwise comparisons of the research was calculated. According to the results, among the five
decision-making criteria, in order to select the appropriate wind turbine for wind farms, the criteria
of the type of "opportunity areas" and "cost generators" are the most important, and the criteria of
the type of "risks and hazardous areas" are the least important.

Conclusion

In the present as well as in future societies, industrial energy is clear to everyone in the
sustainable and sustainable development of clean energy (such as wind energy) in the
production of this energy. In this article, based on case studies conducted in the New
Energy Organizations of Iran (SANA), an attempt was made to use multi-criteria decisions
based on various positive and negative factors in the evaluation and selection of wind
turbines for the country. Be. For this purpose, based on the results of research literature as
well as various interviews with experts on the subject, factors and indicators of superiority
of a wind turbine technology were counted and classified into five general categories. In
this paper, after identifying and evaluating the criteria (five criteria) and important sub-
criteria (31 sub-criteria) in evaluating and selecting a wind turbine technology, the AHP
method was used to weight each of these criteria. The TOPSIS method was then used to
select the best option from the five international companies selling wind turbines for wind
farms. Based on the results and considering all aspects of the sometimes reciprocal criteria,
China's Sinovel Wind International Company was finally identified as the best option for
selecting a contractor to supply wind turbine technology.
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Wind To Energy (W90) :Alt, | 0.349033676 = C2
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