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Abstract: With the rapid adoption of electric vehicles (EVs) worldwide, the 
demand for efficient and accessible charging infrastructure has become 
increasingly significant. Electric Vehicle Charging Station Sites (EVCSS) 
play a crucial role in supporting the widespread deployment and usability of 
EVs. This introduction abstract provides a concise overview of the key 
aspects and considerations surrounding the establishment of EVCSS. The 
abstract begins by highlighting the exponential growth of the electric vehicle 
market and the consequent need for a reliable charging network. It explores 
the various types of charging stations, including slow charging, fast 
charging, and ultra-fast charging, each catering to different charging 
requirements and time constraints. Moreover, the abstract delves into the 
importance of strategically locating charging stations to maximize 
convenience for EV owners, such as near residential areas, commercial 
centers, and major transportation hubs. Furthermore, the abstract 
addresses the critical elements that contribute to an effective EVCSS 
design. It emphasizes the significance of infrastructure scalability to 
accommodate the projected increase in EV adoption, ensuring the 
availability of charging stations for all EV users. The integration of 
renewable energy sources, such as solar panels or wind turbines, is also 
highlighted as a sustainable approach to powering EVCSS. The abstract 
briefly discusses the importance of interoperability and standardization in 
charging infrastructure to facilitate seamless charging experiences for EV 
owners, irrespective of the vehicle brand or model. It emphasizes the need 
for universally compatible charging connectors and protocols to eliminate 
barriers and promote widespread EV adoption. Finally, the abstract touches 
upon the emerging technologies in the EV charging landscape, such as 
wireless charging and vehicle-to-grid (V2G) integration. It acknowledges 
the potential benefits and challenges associated with these advancements, 
highlighting the need for further research and development to optimize their 
implementation in EVCSS. The research on Electric Vehicle Charging 
Station Sites (EVCSS) holds significant importance in addressing the 
challenges and opportunities associated with the widespread adoption of 
electric vehicles (EVs). Electric vehicles have gained considerable 
momentum as a promising solution to reduce greenhouse gas emissions 
and mitigate climate change. However, the successful transition to 
sustainable transportation heavily relies on the availability of an efficient 
and reliable charging infrastructure.  
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Introduction 

 The field of EVCSS is continuously evolving, with advancements in charging technologies, 
interoperability, and smart grid integration. Research in this domain focuses on evaluating emerging 
technologies like wireless charging, vehicle-to-grid integration, and advanced charging management 
systems. Such research enables the identification of opportunities and challenges associated with these 
technologies, facilitating their effective implementation and commercialization. Research on EVCSS 
plays a crucial role in identifying optimal site selection, design, and operation strategies to support the 
sustainable growth of EVs. Research on Electric Vehicle Charging Station Sites holds significant 
significance in supporting the sustainable transition to electric mobility. By addressing aspects such as 
infrastructure planning, scalability, user experience, and technological advancements, this research 
contributes to the development of efficient and accessible charging networks, fostering the widespread 
adoption of electric vehicles and facilitating the de-carbonization of the transportation sector. In this 
research we will be using The Technique for Order of Preference by Similarity to Ideal Solution method. 
We have taken as alternative parameters are cities, 1,2,3,4,5 and evaluation parameters are local 
government support, waste space and convenience, transportations convenience, operation and 
maintenance costs, construction cost Out of all the 5 cities, city 5 gets first rank in Electric Vehicle 
Charging Station Sites. With the Technique for Order of Preference by Similarity to Ideal Solution 
method, we are able to find the best city which has the best Electric Vehicle Charging Station Site, has 
been evaluated with various parameters and methodology. 

The energy crisis and the deterioration of the ecological environment have emerged as major 
challenges for the sustainable development of the modern world as a result of the growth of the global 
economy and the depletion of natural resources. As a result, many methods have been used by nations 
all over the world to utilize energy effectively. The transition towards sustainable transportation has 
gained significant momentum with the increasing adoption of electric vehicles (EVs) worldwide. Electric 
Vehicle Charging Station Sites (EVCSS) play a crucial role in supporting the infrastructure necessary for 
the widespread deployment and usability of EVs. As the demand for EVs continues to rise, it becomes 
imperative to establish an efficient and accessible network of charging stations that can cater to the 
changing needs of EV owners. This research paper aims to explore the key aspects and considerations 
surrounding the establishment of EVCSS, including site selection, infrastructure scalability, 
interoperability, and emerging technologies. The proliferation of EVs is driven by the need to reduce 
greenhouse gas emissions, dependence on fossil fuels, and mitigate climate change. [1][2][3] 

 

Figure 1 

 However, the successful adoption of EVs hinges upon the availability and functionality of a well-
designed and strategically located charging infrastructure. EVCSS must be conveniently situated to 
ensure accessibility for EV owners, considering factors such as residential areas, commercial centers, 
and major transportation hubs. This paper delves into the site selection process and explores the optimal 
criteria for determining suitable locations that maximize convenience for EV users while minimizing the 
burden on the existing electrical grid. Scalability is a critical consideration for EVCSS to accommodate 
the projected increase in EV adoption. As the number of EVs on the road grows, the charging 
infrastructure must be scalable to meet the growing charging demands. The paper examines the 
scalability challenges and explores strategies to ensure that charging stations can handle the increasing 
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charging load efficiently. Additionally, it investigates the integration of renewable energy sources, such as 
solar panels or wind turbines, to power EVCSS, enhancing sustainability and reducing environmental 
impact. Interoperability and standardization are vital for the seamless operation of EVCSS. EV owners 
should be able to charge their vehicles at any charging station, irrespective of the vehicle brand or model 
they own. The paper explores the importance of universally compatible charging connectors and 
protocols, promoting interoperability and eliminating barriers to EV adoption. It also discusses the 
implications of interoperability on the overall charging experience and the necessary steps for achieving 
standardization in the charging infrastructure. [4][5][6][7]  

 

Figure 2 

 Moreover, the paper investigates emerging technologies in the EV charging landscape. Wireless 
charging and vehicle-to-grid (V2G) integration are among the notable advancements that can 
revolutionize the charging experience. The research examines the benefits, challenges, and potential 
implications of these technologies in EVCSS, paving the way for a deeper understanding of their impact 
on infrastructure design and operation. [8][9] [10] 

 

Figure 3 

 In conclusion, this research paper provides a comprehensive exploration of Electric Vehicle 
Charging Station Sites, addressing critical aspects such as site selection, scalability, interoperability, and 
emerging technologies. By examining these factors, the research aims to contribute to the development 
of efficient and accessible charging networks that support the growing adoption of electric vehicles, 
facilitating the transition towards sustainable transportation and a greener future. [11] [12] [13] 

Materials and Method 

 The TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method is a multi-
criteria decision-making technique used to evaluate and rank alternatives based on multiple criteria. It 
helps in selecting the best alternative from a set of options by considering their relative performance Here 
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is an explanation of the TOPSIS method: Identify criteria: Determine the criteria that will be used to 
evaluate the alternatives. These criteria should be relevant, measurable, and aligned with the decision-
making context.  Normalize the data: Convert the raw data for each criterion into a dimensionless scale. 
This step is essential to ensure that the criteria are comparable. Common normalization techniques 
include min-max normalization or z-score normalization. Determine the weights: Assign weights to each 
criterion to reflect their relative importance. The weights can be assigned subjectively based on the 
decision maker's preferences or through analytical methods such as the Analytic Hierarchy Process 
(AHP).  Construct the decision matrix: Create a matrix where each row represents an alternative and 
each column represents a criterion. Fill in the matrix with the normalized values for each alternative and 
criterion. Determine the ideal and   negative ideal solutions: For each criterion, identify the best and worst 
values among all alternatives. The ideal solution represents the best performance for each criterion, while 
the negative ideal solution represents the worst performance. Calculate the distance measures: Calculate 
the Euclidean distance or other similarity measures between each alternative and the ideal solutions 
(both positive and negative). The distance represents the proximity of each alternative to the ideal 
solutions.  Calculate the relative closeness: Determine the relative closeness of each alternative to the 
ideal solutions by considering the ratios of the distances. This can be done using the formula: relative 
closeness = distance to negative ideal solution / (distance to negative ideal solution + distance to positive 
ideal solution). Rank the alternatives: Rank the alternatives based on their relative closeness values. The 
alternative with the highest relative closeness is considered the best choice. The TOPSIS method 
provides a systematic approach to decision-making by considering both the positive and negative 
aspects of each alternative. It allows decision-makers to evaluate and rank alternatives based on multiple 
criteria, taking into account their relative importance.   

Result and Discussion 

Table 1: Topsis of Electric Vehicle Charging Station Site 

 
Local 

Government 
Support 

Waste Disposal 
Space and 

Convenience 

Transportation 
Convenience 

Operation and 
Maintenance 

Costs 

Construct
ion Cost 

City 1 6 6 7 1 6 

City 2 2 2 6 4 4 

City 3 5 8 5 1 5 

City 4 6 5 5 3 8 

City 5 6 6 6 6 7 
 

 The Table provided shows the ratings of different factors related to local government 
support, waste disposal space and convenience, transportation convenience, operation and 
maintenance costs, and construction costs for five different cities. Here is a breakdown of the 
ratings for each city:  City 1: This city has a high level of local government support (rating of 6), 
waste disposal space and convenience (rating of 6), transportation convenience (rating of 7), and 
low operation and maintenance costs (rating of 1). However, the construction cost is relatively high 
(rating of 6)   City 2: In this city, the local government support (rating of 2) and waste disposal space 
and convenience (rating of 2) are relatively low. However, it offers good transportation convenience 
(rating of 6). The operation and maintenance costs are moderate (rating of 4), and the construction 
cost is also moderate (rating of 4) City 3: This city has a moderate level of local government support 
(rating of 5) and waste disposal space and convenience (rating of 8). The transportation 
convenience is average (rating of 5), and the operation and maintenance costs are low (rating of 1). 
The construction cost is also moderate (rating of 5) City 4: In this city, the local government support 
(rating of 6) and waste disposal space and convenience (rating of 5) are good. The transportation 
convenience and operation and maintenance costs are average (ratings of 5 and 3, respectively). 
However, the construction cost is high (rating of 8).City 5: This city has a high level of local 
government support (rating of 6) and waste disposal space and convenience (rating of 6). The 
transportation convenience is also good (rating of 6). The operation and maintenance costs and 
construction cost are both moderate (ratings of 6 and 7, respectively).  These ratings provide an 
overview of how each city performs in terms of the mentioned factors, helping to understand the 
varying levels of support, convenience, and costs associated with waste disposal in each location.   



Yashoda. R: Electric Vehicle Charging Station Site 131 

 

  

Figure 1: Topsis of Electric Vehicle Charging Station Site 

 Figure 1 Shows   Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference: local government support, 
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost.  

Table 2: Normalized Data 

 

Table 2: The normalized data table indicates the presence of different variables or categories, 
with columns 1, 2, and 5 potentially being more important or influential. The specific nature and 
interpretation of these variables would require additional context or domain knowledge. 

 

Figure 2 

Normalized Data 

0.5126 0.5126 0.5981 0.0854 0.5126 

0.1709 0.1709 0.5126 0.3417 0.3417 

0.4272 0.6835 0.4272 0.0854 0.4272 

0.5126 0.4272 0.4272 0.2563 0.6835 

0.5126 0.5126 0.5126 0.5126 0.5981 
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Figure 2 showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference: local government support, 
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost         

Table 3: Weighted Normalized Decision Matrix 

Weighted Normalized Decision Matrix 

0.1025 0.1025 0.1196 0.0171 0.0171 

0.0342 0.0342 0.1025 0.0683 0.0683 

0.0854 0.1367 0.0854 0.0171 0.0171 

0.1025 0.0854 0.0854 0.0513 0.0513 

0.1025 0.1025 0.1025 0.1025 0.1025 
 

Table 4: The weighted normalized decision matrix highlights the importance or significance of 
different variables or categories. Columns 1 and 2 appear to have relatively higher weights, while column 
5 has the lowest weight. The specific interpretation of these variables and their significance would 
depend on the context or domain they represent. 
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Figure 3 

Figure 3: Showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference:  local government support 
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost    

Table 4: Positive Matrix  

Positive Matrix 

0.1025 0.1025 0.1025 0.1025 0.1025 

0.1025 0.1025 0.1025 0.1025 0.1025 

0.1025 0.1025 0.1025 0.1025 0.1025 

0.1025 0.1025 0.1025 0.1025 0.1025 

0.1025 0.1025 0.1025 0.1025 0.1025 
 

 Table 4: The positive matrix consists of all equal values of 0.1025 in every cell across all rows 
and columns. This suggests that there is no variation or differentiation between the variables or 
categories represented by the matrix. Each variable or category is assigned equal importance or weight, 
as indicated by the uniform values. This matrix does not provide any specific information regarding the 
relationships, rankings, or preferences among the variables  
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Figure 4  

Figure 4: showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference: local government support 
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost   T    convenience, Construction cost, Operation and maintenance  

Table 5: Negative Matrix 

 

Table 5: The Negative matrix consists of all equal values of 0.1025 in every cell across all rows 
and columns. This suggests that there is no variation or differentiation between the variables or 
categories represented by the matrix. Each variable or category is assigned equal importance or weight, 
as indicated by the uniform values. This matrix does not provide any specific information regarding the 
relationships, rankings, or preferences among the variables or categories. 

 

Figure 5 

 Figure 5: Showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference: local government support  
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost     

Negative matrix 

0.0342 0.0342 0.0342 0.0342 0.0342 

0.0342 0.0342 0.0342 0.0342 0.0342 

0.0342 0.0342 0.0342 0.0342 0.0342 

0.0342 0.0342 0.0342 0.0342 0.0342 

0.0342 0.0342 0.0342 0.0342 0.0342 



134 Exploresearch: Volume 02, No. 02, April-June, 2025 

 

Table 6: SI Plus 

SI Plus 

0.0871 

0.1025 

0.0951 

0.0567 

0.0000 
 

 Table 6: From the available data, we can infer that there is variability in the measurements. The 
values range from non-zero positive values (0.0871, 0.1025, 0.0951, 0.0567) to a zero value (0.0000). 
This suggests that different categories or variables represented by these measurements might have 
different levels or degrees of significance or influence. 

 

Figure 6 

 Figure 6: Showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference:  local government support  
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost    City 1 

Table 7: Si Negative 

Si Negative 

0.1301 

0.0764 

0.1267 

0.1011 

0.1367 
 

 Table 7: From the available data, we can infer that there is variability in the measurements. The 
values range from relatively higher values (0.1301, 0.1267, 0.1367) to a relatively lower value (0.0764). 
This suggests that different categories or variables represented by these measurements might have 
different levels or degrees of negative significance or influence. 
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Figure 7 

Figure 7: Showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences: cities 1,2,3,4,5 and with evaluation preference:  local government support 
waste disposal space and convenience, transportations convenience, operation and maintain costs, 
construction cost.  

Table 8: CI  

Ci 

0.5990 

0.4271 

0.5712 

0.6408 

1.0000 
 

 Table 8: From the available data, we can infer that there is variability in the measurements. The 
values range from relatively lower values (0.4271, 0.5712, 0.5990) to relatively higher values (0.6408, 
1.0000). This suggests that different categories or variables represented by these measurements might 
have different levels or degrees of influence or importance. 

 

Figure 8 

 Figure 8: Showing Electric Vehicle Charging Station Sites using the analysis method in TOPSIS 
with alternative preferences and with alternative preferences: cities 1,2,3,4,5 and with evaluation 
preference: local government support waste disposal space and convenience, transportations 
convenience, operation and maintain costs, construction cost      

Table 9: Ranks 

Rank 

3 

5 

4 

2 

1 
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 Table 9: From the available data, we can infer that each category or variable has been assigned 
a specific rank. The lowest rank of 1 suggests that the corresponding category or variable has been 
ranked as the most important or highest in terms of the given criteria. Conversely, the highest rank of 5 
suggests that the corresponding category or variable has been ranked as the least important or lowest in 
terms of the given criteria.  
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Figure 9 

Figure 9 shows the Ranks City 2 is First Rank and City 5 is Last Rank 

Conclusion 

 The establishment and proliferation of Electric Vehicle Charging Station Sites (EVCSS) play a 
crucial role in facilitating the widespread adoption and usage of electric vehicles (EVs). This research 
paper has explored various aspects related to EVCSS, including transportation convenience, local 
government support, waste disposal space and convenience, construction costs, and operation and 
maintenance costs. Transportation convenience is a key factor in the success of EVCSS. Accessible and 
strategically located charging stations promote EV usage by providing convenient and reliable charging 
options. Integration with existing transportation infrastructure and proximity to high-traffic areas, such as 
highways, residential areas, and commercial centers, ensure that EV owners can easily access charging 
facilities, alleviating range anxiety and enhancing the overall user experience. Local government support 
is crucial in driving the development and deployment of EVCSS. Supportive policies, such as incentives, 
subsidies, and regulatory frameworks, encourage private and public investment in charging 
infrastructure. Collaboration between local authorities and stakeholders, including utilities and 
transportation agencies, can expedite the deployment of charging stations and foster an environment 
conducive to EV adoption. Effective waste disposal space and convenience at EVCSS are essential for 
the proper handling and disposal of charging-related waste. Having designated waste disposal areas 
promotes environmentally responsible practices, minimizes pollution risks, and enhances the overall 
sustainability of charging infrastructure. Convenience in waste disposal, such as clearly marked bins and 
user-friendly disposal processes, contributes to a positive user experience, fostering positive perceptions 
of EVs and encouraging their wider adoption. Construction costs of EVCSS are a significant 
consideration, impacting the feasibility and scalability of charging infrastructure. Factors such as site 
preparation, equipment installation, electrical infrastructure, and ancillary facilities contribute to 
construction expenses. Identifying cost-saving measures, leveraging existing infrastructure, and exploring 
partnerships and incentives can help optimize construction costs and make charging infrastructure more 
economically viable. Operation and maintenance costs are critical factors in ensuring the long-term 
viability and sustainability of EVCSS. Energy consumption, equipment maintenance, connectivity, user 
support, and site management contribute to operational expenses. Employing energy optimization 
strategies, predictive maintenance techniques, and scalable infrastructure designs can help minimize 
operational costs and enhance the efficiency of charging infrastructure. 

In conclusion, Electric Vehicle Charging Station Sites are essential components of the EV 
ecosystem. Transportation convenience, local government support, waste disposal considerations, 
construction costs, and operation and maintenance costs are all important aspects that influence the 
successful implementation and operation of EVCSS. Understanding and addressing these factors 
through research and innovation can further accelerate the transition to electric mobility, fostering a 
sustainable and clean transportation future. 
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