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Abstract 

Full exploitation of offshore wind resources still needs to be completed despite their significant potential to reduce the 

impacts of climate change via the production of renewable power. Planning strategies that include wind resources, 

safety, economic, social, and government impacts are essential for advancing offshore wind generation projects. This 

study aims to evaluate the criteria for wind power plants and select the best turbine. This process has various conflict 

criteria, so the multi-criteria decision-making (MCDM) methodology deals with multiple criteria. The ARAS method 

is an MCDM method used to rank the alternatives. The ARAS method uses the single-valued neutrosophic set to deal 

with uncertain information. We gathered eleven criteria and fifteen alternatives. The results show the turbine resource 

is the best and the economic criterion is the worst. The sensitivity analysis is conducted to ensure the proposed model's 

results and show the strength of the proposed method. The results show the proposed model is suitable for selecting 

the best wind power plant.  

Keywords: Power Plant; Wind; Assessment Problem; MCDM; Neutrosophic Sets; ARAS Method. 

 

1. Introduction 

Greenhouse gas (GHG) emissions from the burning of fossil fuels have triggered a worldwide climate disaster. Even 

if fossil fuels continue to be the dominant energy source in 2021, there has been a boom in energy demand in recent 

years owing to technological advancements and population expansion[1]–[3]. To achieve the objectives of the Paris 

Agreement and slow global warming, it is critical to decrease dependency on fossil fuels, particularly in the energy 

sector. Governments are encouraging the integration of renewable energy sources (RES) to promote sustainability, 

and the transition to RES and nuclear energy efficiently decreases greenhouse gas emissions in power production[4], 

[5]. 

The wind industry, which includes onshore and offshore wind farms (WF), is a promising option for generating 

electricity from renewable sources. There was a total of 906 GW built in the previous three years (2020-2022), 64 GW 
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of which came from offshore wind farms (OWF)[6]–[8]. Despite difficulties associated with operating at sea, offshore 

wind energy capacity has increased by 1180% during the previous decade. Offshore wind energy is not limited by 

land and has fewer environmental problems than onshore WF. In addition, OWF may help spread low-GHG power to 

outlying regions[9], [10]. 

The choice of a wind power plant is an example of a multi-criteria decision-making (MCDM) dilemma due to the 

large number of parameters for consideration. Here, MCDM techniques may be used for further investigation of the 

issue at hand[11], [12]. 

One of the most consequential and pervasive activities concerning actual uses is MCDM, and this has been the case 

for some decades now. Several attempts at evaluating the RESs using various MCDM methodologies have been made 

in the published literature. Traditional methods of decision-making are not effective when dealing with the kind of 

unclear data often encountered during energy planning. With this in mind, the concept of the fuzzy set (FS) has sparked 

the interest of scholars all over the world due to its adaptability and efficacy in dealing with scenarios where the 

available information is insufficient or ambiguous[13]–[15]. 

However, FS and IFS ideas can only handle partial and uncertain data, not the inconsistent and indeterminate data 

seen in real-world scenarios. Smarandache conceived of the neutrosophic set (NS) as a means of more precisely 

managing such data. Part of the field of study known as neutrosophy, NS is a robust universal formal framework that 

philosophically reduces the aforementioned sets by focusing on their origins, natures, and scopes in relation to various 

ideational spectra. Neutrosophy, which means "knowledge of neutral thought," is a key sign of the main difference 

between FSs and IFSs and their respective logics, and the name itself defines this information. NS is characterized by 

three separate membership functions which explain the function of truth, indeterminacy, and falsity. Each of these 

three functions takes on values in the out-of-the-ordinary range of [0-, 1+][16]–[18]. 

As a result, the NS has widespread support for making plans based on uncertain and contradictory data. However, an 

NS's membership functions have a co-domain that is either a true standard subset or a nonstandard subset of [0, 

1+][19], [20]. 

 As a result, from a scientific point of view, it is difficult to implement the NSs in real-world scenarios. Therefore, the 

theory of single-valued neutrosophic set (SVNS) has been developed by Wang et al. with various novel and pioneering 

qualities for improved applications in practical scientific and industrial sectors[21], [22]. 

An integrated MCDM strategy for handling the multi-criteria wind power plant assessment issue in a single-valued 

neutrosophic setting is developed in this paper, which draws inspiration from the idea of single-valued network 

services (SVNSs). When confronted with an MCDM challenge, decision-makers (DMs) must evaluate the relative 

importance of each criterion and rank the available solutions in order of importance. Because of the complexity of 

decision environments and DMs' insufficient experience with them, information regarding the criterion weights is 

sometimes entirely unknown[23]–[25]. 

The key contributions of this study are as follows: 

The proposed MCDM method with an ARAS method integrated with the single-valued neutrosophic set to evaluate 

the wind power plant. 

The weights of criteria are computed to show the importance of wind criteria for key considerations of decision-

makers and experts. 

The neutrosophic sets were used to deal with uncertain information in this study. 

The application is applied to show the results of the proposed model and show the best wind power plant with a 

specific criterion. 

The sensitivity analysis is performed to show the robustness of the proposed model. 

2. Neutrosophic Approach 

Smarandache created the first NS model. Since the DMs aren't always well-versed in all the facets of the decision-

making process and all the functions are autonomous under NS theory, each element has a degree of indeterminacy 

beyond the membership and non-membership degrees. 
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Because it is based on a philosophical idea, NS is difficult to digest in technical applications and to implement in real-

world situations. Initiating the concept of SVNSs, Wang et al. defined Z as a universal set consisting of a finite set of 

items that are taken into account as subjective (Likert scale) rating values throughout the decision-making process. 

The membership, non-membership, and indeterminacy grades are connected with each of these rating factors inside 

the universe of choice data used in decision-making. 

Let 𝑢 = (𝑢1, 𝑢2, 𝑢3), 𝑎𝑛𝑑 𝑣 = (𝑣1, 𝑣2, 𝑣3) two single valued neutrosophic numbers, where 𝑢1, 𝑢2, 𝑢3 refer to the truth, 

indeterminacy, and falsity degrees,  and some operations of single-valued neutrosophic numbers are: 

𝑢𝑐 = (𝑢3, 1 − 𝑢2, 𝑢1)                                                                                                                                  (1) 

𝑢 ∪ 𝑣 = (max{𝑢1, 𝑣1} , min{𝑢2, 𝑣2} , min{𝑢3, 𝑣3})                                                                                    (2) 

𝑢 ∩ 𝑣 = (min{𝑢1, 𝑣1} , max{𝑢2, 𝑣2} , max{𝑢3, 𝑣3})                                                                                    (3) 

𝑢 ⊕ 𝑣 = (𝑢1 + 𝑣1 − 𝑢1𝑣1, 𝑢2𝑣2, 𝑢3𝑣3)                                                                                                  (4) 

𝑢 ⊗ 𝑣 = (𝑢1𝑣1, 𝑢2+𝑣2−𝑢2𝑣2, 𝑢3+𝑣3−𝑢3𝑣3)                                                                                  (5) 

𝛽𝑢 = (1 − (1 − 𝑢1)𝛽 , 𝑢2
𝛽

, 𝑢3
𝛽

)                                                                                                           (6) 

𝑢𝛽 = (𝑢1
𝛽

, 1 − (1 − 𝑢2)𝛽 , 1 − (1 − 𝑢3)𝛽)                                                                                            (7) 

We can compute the score function as: 

𝑆(𝑢) =
2+𝑢1−𝑢2−𝑢3

3
                                                                                                                                  (8) 

 

Figure 1: The stages of the proposed method. 

Ranking and prioritization using the Additive Ratio Assessment (ARAS) was first proposed in 2010 by Zavadsakas 

et al. One of the best multi-criteria decision-making procedures may be used to determine the best option based on 

several factors. The ARAS technique prioritizes solutions by minimizing their distance to positive elements and 

increasing their distance from negative ones. The stages of the ARAS approach are shown in Figure 1 and as follows, 

in order: 

Stage 1. Build the initial Matrix 

We gather the criteria and alternatives of wind evaluation in a power plant. Then let the experts evaluate the criteria 

and alternatives by building the initial decision matrix by their opinions with the terms of single value neutrosophic 

sets. We used the single-valued neutrosophic numbers in this study to assess the criteria and alternatives. 

𝐴𝑖𝑗 =  (
𝐴11 ⋯ 𝐴1𝑛

⋮ ⋱ ⋮
𝐴𝑚1 ⋯ 𝐴𝑚𝑛

)                                                                                                                           (9) 

Where 𝑖 = 1,2, … . 𝑚; 𝑎𝑛𝑑 𝑗 = 1,2, … 𝑛 
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Stage 2. Normalize the initial decision matrix 

The initial decision matrix is normalized based on positive and cost criteria as: 

𝐴𝑖𝑗
∗ =

𝐴𝑖𝑗

∑ 𝐴𝑖𝑗
𝑚
𝑖=0

                                                                                                                                                 (10) 

𝐴𝑖𝑗 =
1

𝐴𝑖𝑗
∗                                                                                                                                                        (11) 

Stage 3. Build the normal decision matrix 

The weights of the criteria are computed by the average method. Then the weights of the criteria are multiplied by the 

normalization matrix to compute the normal decision matrix. 

𝑁𝑖𝑗 =  𝐴𝑖𝑗
∗ ∗ 𝑤𝑗                                                                                                                                          (12) 

Stage 4. Compute the utility values 

The utility value by the next equation with the desirability function.  

𝐹𝑖 =  ∑ 𝑁𝑖𝑗
𝑛
𝑗=1                                                                                                                                               (13) 

Stage 5. Compute the utility degree 

𝑈𝑖 =
𝐹𝑖

𝐹0
                                                                                                                                                           (14) 

 

3. Results 

In this section, we introduce the results of the single-valued neutrosophic ARAS method. We collected eleven criteria 

and fifteen winds to select the best one. The criteria are collected from the previous research. The criteria of this study 

are organized as: 

1. Safety: Safety issues, such as turbine failure, fire danger, and construction and maintenance personnel, must 

be identified and mitigated.    

2. Economic: Review of all relevant expenditures, including initial outlay, ongoing upkeep, and the possibility 

of profit from power sales. 

3. Wind Resource: Assessing the site's potential wind resources by measuring wind speed, direction, and 

turbulence. Wind resource data gathering and analysis for maximum efficiency in producing electricity.  

4. Social acceptance: Involvement with neighborhood groups and individuals to answer questions, disseminate 

data, and foster goodwill.  

5. Environmental Effects: Evaluation of the ecological effects connected with the building, operation, and 

dismantling of the wind power project. 

6. Site selection: Identification of ideal places with favorable wind conditions, avoiding barriers and minimizing 

turbulence.  

7. Wind technology and design: Wind resource evaluation and site-specific factors will inform the choice of 

wind turbine type and design. The power curve features, hub height, rotor diameter, and turbine capacity are 

all taken into account.  

8. Power Capacity: Evaluation of the Wind Power Plant's Capacity and Capacity to Generate Electricity  

9. Compliance: Observance of all relevant laws, ordinances, permits, and licenses on a regional, state, and 

federal level.  

10. Operation and maintenance: Analysis of inspection, repair, and service needs for turbines, as well as other 

operating necessities 

11. Grid infrastructure: To ensure the wind plant's electricity is seamlessly integrated into the grid, it is important 

to assess the grid infrastructure and connection needs.  

 

https://doi.org/10.54216/IJNS.230118


International Journal of Neutrosophic Science (IJNS)                                             Vol. 23, No. 01, PP. 205-215, 2024 

 

209 
Doi: https://doi.org/10.54216/IJNS.230118  
Received: May 25, 2023 Revised: August 11, 2023 Accepted: November 23, 2023 

Stage 1. Eq. (9) is used to build the initial decision matrix between eleven criteria and fifteen alternatives. The experts 

used the single-valued neutrosophic number to assess the criteria and alternatives. Then Eq. (8) is used to obtain the 

crisp values.  

Stage 2. We normalize the initial decision matrix for positive and cost criteria by using Eqs. (10 and 11). All criteria 

are positive except the economic criterion is cost. The normalization matrix is shown in Table 1. 

Table 1: The normalization decision matrix. 

 PPC1 PPC2 PPC3 PPC4 PPC5 PPC6 PPC7 PPC8 PPC9 PPC10 PPC11 

PPT

1 

0.0324

39 

0.0707

45 

0.1137

65 

0.0507

68 

0.0883

41 

0.0669

85 

0.0518

71 

0.0439

73 

0.0666

14 

0.0880

29 

0.1069

51 

PPT

2 

0.1171

1 

0.0490

91 

0.0825

45 

0.0328

26 

0.1187

19 

0.0814

01 

0.1077

71 

0.0776

44 

0.0298

88 

0.0663

75 

0.0778

28 

PPT

3 

0.0852

21 

0.0317

41 

0.1007

57 

0.1030

67 

0.0169

99 

0.1093

92 

0.0938

71 

0.1043

44 

0.1079 0.0460

32 

0.0321

35 

PPT

4 

0.0351

88 

0.0996

61 

0.0733

21 

0.0356

07 

0.0504

45 

0.0156

64 

0.0459

54 

0.0149

41 

0.0785

19 

0.0297

63 

0.0454

41 

PPT

5 

0.0497

58 

0.0833

87 

0.0302

74 

0.0507

68 

0.0326

17 

0.0326

01 

0.0297

12 

0.0638

94 

0.0324

21 

0.0934

52 

0.0297

38 

PPT

6 

0.0878

6 

0.0344

31 

0.0428

1 

0.0573

48 

0.1024

1 

0.0461 0.0932

92 

0.0767

7 

0.0458

45 

0.0664

51 

0.0660

28 

PPT

7 

0.1180

72 

0.1145

9 

0.1007

57 

0.0879

06 

0.0569

41 

0.1226

49 

0.1211

16 

0.0776

44 

0.0804

18 

0.0663

37 

0.0802

38 

PPT

8 

0.0169

07 

0.0833

87 

0.0733

21 

0.0889

07 

0.0883

41 

0.0669

85 

0.0459

54 

0.1043

44 

0.0883

97 

0.1244

77 

0.1078

29 

PPT

9 

0.1171

1 

0.0344

31 

0.0302

74 

0.1194

8 

0.1187

19 

0.0814

01 

0.0297

12 

0.0149

41 

0.1079 0.0460

32 

0.0458

18 

PPT

10 

0.0852

21 

0.0490

91 

0.0428

1 

0.0507

68 

0.0169

99 

0.1093

92 

0.0932

92 

0.0900

1 

0.0785

19 

0.0297

63 

0.0296

25 

PPT

11 

0.0351

88 

0.0317

41 

0.0622

04 

0.0328

26 

0.0883

41 

0.0156

64 

0.0171

22 

0.0776

2 

0.0324

21 

0.0934

52 

0.0930

17 

PPT

12 

0.0497

58 

0.0996

61 

0.1007

57 

0.1030

67 

0.1187

19 

0.0808

66 

0.0804

75 

0.1034

94 

0.0458

45 

0.0805

88 

0.0802

38 

PPT

13 

0.0852

21 

0.0859

69 

0.0733

21 

0.0507

68 

0.0169

99 

0.0464

82 

0.1081

48 

0.0753

12 

0.0809

5 

0.0460

32 

0.1078

29 

PPT

14 

0.0351

88 

0.1155

32 

0.0302

74 

0.0328

26 

0.0353

81 

0.0300

54 

0.0154

86 

0.0310

97 

0.1087

87 

0.0297

63 

0.0154

4 

PPT

15 

0.0497

58 

0.0165

43 

0.0428

1 

0.1030

67 

0.0500

3 

0.0943

65 

0.0662

23 

0.0439

73 

0.0155

77 

0.0934

52 

0.0818

45 

 

Stage 3. We build the normal decision matrix by using Eq. (12) as shown in Table 2. Before that, we compute the 

weights of criteria by the average method as shown in Figure 2. From the results of weights, we observe the wind 

resource is the highest weight and the economic and social criteria are the lowest weights.  

Table 2: The normal decision matrix. 

 PPC1 PPC2 PPC3 PPC4 PPC5 PPC6 PPC7 PPC8 PPC9 PPC10 PPC11 

PPT

1 

0.0028

95 

0.0041

66 

0.0149

31 

0.0035

6 

0.0074

83 

0.0070

84 

0.0054

57 

0.0042

74 

0.0056

17 

0.0073

1 

0.0096

56 

PPT

2 

0.0104

51 

0.0028

91 

0.0108

34 

0.0023

02 

0.0100

56 

0.0086

09 

0.0113

38 

0.0075

46 

0.0025

2 

0.0055

12 

0.0070

27 

PPT

3 

0.0076

05 

0.0018

69 

0.0132

24 

0.0072

27 

0.0014

4 

0.0115

69 

0.0098

76 

0.0101

41 

0.0090

99 

0.0038

22 

0.0029

01 

PPT

4 

0.0031

4 

0.0058

68 

0.0096

23 

0.0024

97 

0.0042

73 

0.0016

57 

0.0048

35 

0.0014

52 

0.0066

21 

0.0024

71 

0.0041

03 
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PPT

5 

0.0044

4 

0.0049

1 

0.0039

73 

0.0035

6 

0.0027

63 

0.0034

48 

0.0031

26 

0.0062

1 

0.0027

34 

0.0077

6 

0.0026

85 

PPT

6 

0.0078

41 

0.0020

27 

0.0056

19 

0.0040

21 

0.0086

75 

0.0048

76 

0.0098

15 

0.0074

61 

0.0038

66 

0.0055

18 

0.0059

61 

PPT

7 

0.0105

37 

0.0067

47 

0.0132

24 

0.0061

64 

0.0048

23 

0.0129

71 

0.0127

42 

0.0075

46 

0.0067

82 

0.0055

08 

0.0072

44 

PPT

8 

0.0015

09 

0.0049

1 

0.0096

23 

0.0062

34 

0.0074

83 

0.0070

84 

0.0048

35 

0.0101

41 

0.0074

54 

0.0103

36 

0.0097

35 

PPT

9 

0.0104

51 

0.0020

27 

0.0039

73 

0.0083

78 

0.0100

56 

0.0086

09 

0.0031

26 

0.0014

52 

0.0090

99 

0.0038

22 

0.0041

37 

PPT

10 

0.0076

05 

0.0028

91 

0.0056

19 

0.0035

6 

0.0014

4 

0.0115

69 

0.0098

15 

0.0087

48 

0.0066

21 

0.0024

71 

0.0026

75 

PPT

11 

0.0031

4 

0.0018

69 

0.0081

64 

0.0023

02 

0.0074

83 

0.0016

57 

0.0018

01 

0.0075

44 

0.0027

34 

0.0077

6 

0.0083

98 

PPT

12 

0.0044

4 

0.0058

68 

0.0132

24 

0.0072

27 

0.0100

56 

0.0085

52 

0.0084

67 

0.0100

59 

0.0038

66 

0.0066

92 

0.0072

44 

PPT

13 

0.0076

05 

0.0050

62 

0.0096

23 

0.0035

6 

0.0014

4 

0.0049

16 

0.0113

78 

0.0073

2 

0.0068

26 

0.0038

22 

0.0097

35 

PPT

14 

0.0031

4 

0.0068

03 

0.0039

73 

0.0023

02 

0.0029

97 

0.0031

79 

0.0016

29 

0.0030

22 

0.0091

74 

0.0024

71 

0.0013

94 

PPT

15 

0.0044

4 

0.0009

74 

0.0056

19 

0.0072

27 

0.0042

38 

0.0099

8 

0.0069

67 

0.0042

74 

0.0013

14 

0.0077

6 

0.0073

89 

 

Figure 2: The weights of eleven criteria.  

Stage 4. Then we compute the utility values by using Eq. (13).  

Stage 5. Then we compute the utility degree by using Eq. (14) as shown in Figure 3. Then rank the alternatives based 

on the largest value of the utility degree. We show the alternative 8 is the best and the alternative 9 is the worst.  

 

0.089239531

0.058883461

0.131246898
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0.0843282220.083037697

0.09028449

0

0.02
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PPC1 PPC2 PPC3 PPC4 PPC5 PPC6 PPC7 PPC8 PPC9 PPC10 PPC11
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Figure 3: The utility degree values. 

3.1 Analysis  

We analyze the results of the proposed model to show the strength of the proposed model. We conducted the sensitivity 

analysis to show the stability of the results. We change the weights of the criteria by eleven cases and then rank the 

alternatives based on these cases. We put one criterion with 0.13 weights, then all criteria are equal weights as shown 

in Figure 4. 

Then we rank the alternatives by the proposed model under different eleven cases in weight changing. The rank of 

alternatives is shown in Figure 5. The rank of all alternatives shows that alternative 8 is the best and alternative 9 is 

the worst. This shows the proposed model is suitable and the results are stable under different cases. 
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Figure 4: The eleven cases in changing the weights of criteria. 

 

 

Figure 5: The rank of alternatives under eleven cases.  

 

4. Conclusions 
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implementation by taking into account issues like wind resource assessment, site selection, turbine technology and 

design, power generation capacity, grid interconnection, economic viability, environmental impact, permitting and 

regulatory compliance, operation and maintenance needs, safety and risk assessment, and community engagement. 

A well-designed wind power plant starts with accurately evaluating the site's wind resources, guaranteeing steady 

winds for maximum energy production. Sites are carefully chosen, with attention given to environmental and 

community consequences and wind availability. 

The capacity and efficiency of a wind power plant are closely related to the technology and design of the turbines used 

in the facility. Selecting the proper turbine types based on site-specific variables, such as wind speed and turbulence, 

ensures that the facility can efficiently exploit available wind resources. 

The electricity produced by the wind plant must be smoothly integrated into the current electrical grid. Hence, it is 

crucial to take grid connectivity needs into account. Compliance with grid rules, voltage restrictions, and power quality 

standards provides dependable and steady energy delivery. 

Capital investment, operating expenditures, maintenance costs, and income production all factor into whether a wind 

power facility should be built. A project's long-term profitability and competitiveness may be evaluated by calculating 

its levelized cost of electricity (LCOE). 

Assessing the potential effects on the environment is essential for the long-term success of wind farm projects. 

Responsible renewable energy production requires minimizing adverse effects on species, habitats, noise levels, 

aesthetics, and the general environment. 

The legal and ethical operation of the wind power plant is guaranteed by the facility's adherence to all applicable 

environmental, safety, and land use laws and regulations. 

By identifying possible dangers and risks connected with wind power plant operations, safety, and risk assessment 

allows developers and operators to take the necessary steps to protect the safety of personnel and the surrounding 

environment. 

Finally, community support and buy-in are critical for a wind farm's success. Positive connections and widespread 

support for renewable energy projects may be nurtured via outreach to local communities, response to community 

issues, information dissemination, and reward distribution. 

We used an MCDM method to select the best turbines from different alternatives. We used the ARAS method as an 

MCDM method to rank the alternatives. The ARAS method uses a single-valued neutrosophic set to deal with 

uncertain information. We used eleven criteria and fifteen alternatives in this study. The economy is the lowest weight, 

and wind resource is the highest. The ARAS method outcome is that alternative 8 is the best, and alternative 9 is the 

worst.    

References 

[1] E. Muljadi, S. Pasupulati, A. Ellis, and D. Kosterov, “Method of equivalencing for a large wind power plant 

with multiple turbine representation,” in 2008 IEEE power and energy society general meeting-conversion 

and delivery of electrical energy in the 21st century, IEEE, 2008, pp. 1–9. 

[2] E. H. Camm et al., “Characteristics of wind turbine generators for wind power plants,” in 2009 IEEE Power 

& Energy Society General Meeting, IEEE, 2009, pp. 1–5. 

[3] P. Li, W. Hu, R. Hu, Q. Huang, J. Yao, and Z. Chen, “Strategy for wind power plant contribution to frequency 

control under variable wind speed,” Renewable energy, vol. 130, pp. 1226–1236, 2019. 

[4] D. Le Gourieres, Wind power plants: theory and design. Elsevier, 2014. 

[5] E. Muljadi, C. P. Butterfield, J. Chacon, and H. Romanowitz, “Power quality aspects in a wind power plant,” 

in 2006 IEEE power engineering society general meeting, IEEE, 2006, pp. 8-pp. 

[6] L.-R. Chang-Chien and Y.-C. Yin, “Strategies for operating wind power in a similar manner of conventional 

power plant,” IEEE transactions on energy conversion, vol. 24, no. 4, pp. 926–934, 2009. 

https://doi.org/10.54216/IJNS.230118


International Journal of Neutrosophic Science (IJNS)                                             Vol. 23, No. 01, PP. 205-215, 2024 

 

214 
Doi: https://doi.org/10.54216/IJNS.230118  
Received: May 25, 2023 Revised: August 11, 2023 Accepted: November 23, 2023 

[7] Z. Wu et al., “State-of-the-art review on frequency response of wind power plants in power systems,” Journal 

of Modern Power Systems and Clean Energy, vol. 6, no. 1, pp. 1–16, 2018. 

[8] E. D. Castronuovo and J. A. P. Lopes, “On the optimization of the daily operation of a wind-hydro power 

plant,” IEEE Transactions on Power systems, vol. 19, no. 3, pp. 1599–1606, 2004. 

[9] G. Rediske, H. P. Burin, P. D. Rigo, C. B. Rosa, L. Michels, and J. C. M. Siluk, “Wind power plant site 

selection: A systematic review,” Renewable and Sustainable Energy Reviews, vol. 148, p. 111293, 2021. 

[10] J. Ribrant and L. Bertling, “Survey of failures in wind power systems with focus on Swedish wind power 

plants during 1997-2005,” in 2007 IEEE power engineering society general meeting, IEEE, 2007, pp. 1–8. 

[11] P. Rani, J. Ali, R. Krishankumar, A. R. Mishra, F. Cavallaro, and K. S. Ravichandran, “An integrated single-

valued neutrosophic combined compromise solution methodology for renewable energy resource selection 

problem,” Energies, vol. 14, no. 15, p. 4594, 2021. 

[12] K. M. Sallam and A. W. Mohamed, “Neutrosophic MCDM Methodology for Evaluation Onshore Wind for 

Electricity Generation and Sustainability Ecological,” Neutrosophic Systems with Applications, vol. 4, pp. 53–

61, 2023. 

[13] P. Liu and S. Cheng, “An extension of ARAS methodology for multi-criteria group decision-making problems 

within probability multi-valued neutrosophic sets,” International Journal of Fuzzy Systems, vol. 21, pp. 2472–

2489, 2019. 

[14] E. A. Adalı, T. Öztaş, A. Özçil, G. Z. Öztaş, and A. Tuş, “A new multi-criteria decision-making method under 

neutrosophic environment: ARAS method with single-valued neutrosophic numbers,” International Journal 

of Information Technology & Decision Making, vol. 22, no. 01, pp. 57–87, 2023. 

[15] D. Stanujkic et al., “A single valued neutrosophic extension of the simple WISP method,” Informatica, vol. 

33, no. 3, pp. 635–651, 2022. 

[16] A. R. Mishra, P. Rani, and A. Saha, “Single‐valued neutrosophic similarity measure‐based additive ratio 

assessment framework for optimal site selection of electric vehicle charging station,” International journal of 

intelligent systems, vol. 36, no. 10, pp. 5573–5604, 2021. 

[17] Abdullah Ali Salamai,  An Approach Based on Decision-Making Algorithms for Qos-Aware Iot Services 

Composition,  Journal of Intelligent Systems and Internet of Things,  Vol. 8 ,  No. 1 ,  (2023) : 08-16 Doi   :  

https://doi.org/10.54216/JISIoT.080101 

[18] I. M. Hezam, A. R. Mishra, R. Krishankumar, K. S. Ravichandran, S. Kar, and D. S. Pamucar, “A single-

valued neutrosophic decision framework for the assessment of sustainable transport investment projects based 

on discrimination measure,” Management Decision, vol. 61, no. 2, pp. 443–471, 2023. 

[19] E. Kazimieras Zavadskas, R. Baušys, and M. Lazauskas, “Sustainable assessment of alternative sites for the 

construction of a waste incineration plant by applying WASPAS method with single-valued neutrosophic set,” 

Sustainability, vol. 7, no. 12, pp. 15923–15936, 2015. 

[20] N. Nabeeh, “Assessment and Contrast the Sustainable Growth of Various 1 Road Transport Systems using 

Intelligent Neutrosophic 2 Multi-Criteria Decision-Making Model,” Sustainable Machine Intelligence 

Journal, vol. 2, 2023. 

[21] Abedallah Z. Abualkishik,Rasha Almajed, Triangular Neutrosophic Multi-Criteria Decision Making AHP 

Method for Solar Power Site Selection, International Journal of Advances in Applied Computational 

Intelligence, Vol. 2 , No. 2 , (2022) : 08-15, Doi   :  https://doi.org/10.54216/IJAACI.020201 

[22] Ahmed Abdelhafeez, Hoda K. Mohamed,  Skin Cancer Detection using Neutrosophic c-means and Fuzzy c-

means Clustering Algorithms,  Journal of Intelligent Systems and Internet of Things,  Vol. 8 ,  No. 1 ,  (2023) 

: 33-42, Doi   :  https://doi.org/10.54216/JISIoT.080103 

[23] B. F. Yildirim and B. Adiguzel Mercangoz, “Evaluating the logistics performance of OECD countries by 

using fuzzy AHP and ARAS-G,” Eurasian Economic Review, vol. 10, no. 1, pp. 27–45, 2020. 

https://doi.org/10.54216/IJNS.230118
https://doi.org/10.54216/JISIoT.080101
https://doi.org/10.54216/JISIoT.080103


International Journal of Neutrosophic Science (IJNS)                                             Vol. 23, No. 01, PP. 205-215, 2024 

 

215 
Doi: https://doi.org/10.54216/IJNS.230118  
Received: May 25, 2023 Revised: August 11, 2023 Accepted: November 23, 2023 

[24] Ahmed Abdelaziz,Alia N. Mahmoud Nova, Car Sharing Station Choice by using Interval Valued 

Neutrosophic WASPAS Method, International Journal of Advances in Applied Computational Intelligence, 

Vol. 2 , No. 2 , (2022) : 27-36, Doi   :  https://doi.org/10.54216/IJAACI.020203  

[25] Ç. Karamaşa, D. Karabasevic, D. Stanujkic, A. Kookhdan, A. Mishra, and M. Erturk, “An extended single-

valued neutrosophic AHP and MULTIMOORA method to evaluate the optimal training aircraft for flight 

training organizations,” FACTA UNIVERSITATIS-SERIES MECHANICAL ENGINEERING, vol. 19, no. 3, 

2021. 

 

 

 

https://doi.org/10.54216/IJNS.230118

