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ABSTRACT  

This paper discusses the design and implementation of a Two-Wheeler EV Charging Station that incorporates 

two payment methods: Unified Payments Interface (UPI) and a coin accepter. The station provides an efficient 

and user-friendly charging solution for electric two-wheelers. UPI allows fast and secure digital payments via 

apps like Google Pay, PhonePe, or Paytm, while the coin accepter offers a cash payment option. The system 

features an easy interface, real-time charging monitoring, and secure payment methods, ensuring broad 

accessibility for both tech-savvy and less tech-oriented users. This approach addresses key challenges in EV 

infrastructure and supports the growth of sustainable transportation. 

Keywords - Hybrid Payment System, Smart EV Charging Stations, User-Friendly Charging Solutions, 

Coin-Based Payment Mechanism comma  

 

I. INTRODUCTION  

The transition towards electric vehicles (EVs) has emerged as a crucial step in addressing environmental 

concerns such as air pollution and the depletion of fossil fuels. Among the various types of EVs, electric two-

wheelers have gained significant popularity due to their short-distance travel. However, one of the major 

barriers to the widespread adoption of electric two-wheelers is the lack of sufficient and efficient charging 

infrastructure. This gap has created a pressing need for the development of accessible, user-friendly, and reliable 

charging stations. 

To address this need, the implementation of a Two-Wheeler Electric Vehicle (EV) Charging Station equipped 

with modern payment systems is essential. The integration of a Unified Payments Interface (UPI) payment 

method and a coin accepter system provides an inclusive and flexible solution for users of all demographics. 

UPI, a fast and secure digital payment platform, allows users to conveniently pay for charging services via their 

smartphones. This payment method is widely adopted across India and offers a seamless, cashless transaction 

experience. On the other hand, the coin accepter method serves as an alternative payment mode, catering to 

users who prefer to use physical currency or may not have access to digital payment solutions. 

The combination of these two payment methods ensures a broader user base, making the charging station 

accessible to both tech-savvy individuals and those with limited access to digital platforms. This system 

enhances user convenience, reduces transaction time, and promotes the adoption of electric vehicles by 

addressing the challenges of payment accessibility and reliability. 

By offering these integrated solutions, the system aims to create a more efficient, inclusive, and sustainable 
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charging infrastructure, ultimately contributing to the broader goal of reducing carbon emissions and fostering a 

cleaner, greener future for transportation. In this paper, we explore the concept, design, and operational aspects 

of a two-wheeler EV charging station featuring UPI and coin accepter payment methods. 

 

II. RELATED WORK 

The development of Electric Vehicle (EV) charging infrastructure has become a key focus worldwide, 

especially in response to the growing adoption of EVs. While the infrastructure for four-wheeler EVs has seen 

significant progress, charging infrastructure for two-wheeler EVs remains relatively underdeveloped. Several 

studies and projects, however, have explored various aspects of two-wheeler EV charging stations, particularly 

regarding payment methods and user convenience. 

EV Charging Infrastructure and Payment Systems 

Numerous initiatives have emerged to improve EV charging stations by incorporating advanced payment 

methods, such as mobile wallet integration and UPI. A study by Mishra et al. (2021) discussed the development 

of a smart EV charging network that incorporated UPI as a payment method to enhance user convenience. The 

integration of UPI allows users to pay securely and instantly via popular apps, a particularly relevant feature in 

countries like India, where UPI adoption has surged in recent years. This system eliminates the need for physical 

transactions and allows for real-time payment updates, thereby improving the efficiency of EV charging 

stations. 

User-Centric Charging Solutions 

Another study by Sharma et al. (2020) highlighted the importance of user-centric solutions in the adoption of 

EV infrastructure. One of their key findings was the increasing demand for charging stations that offer multiple 

payment methods to accommodate users with varying preferences. These methods include mobile-based 

payments (e.g., UPI) and traditional options such as coins or banknotes. The research emphasized the need for a 

multi-payment system to enhance accessibility, particularly in areas where digital payment adoption is less 

widespread. 

Coin Accepter Mechanism in Charging Stations 

Although not as widely implemented as digital payment systems, the coin accepter method has been explored as 

an alternative payment solution in EV charging stations. This system enables greater inclusivity, especially in 

regions with lower internet penetration or where cash transactions are more common. A report by Jain et al. 

(2019) explored the integration of coin acceptor technology in public charging stations, highlighting its potential 

to serve users who may not have access to smart phones or prefer the simplicity of cash payments. 

Hybrid Payment Systems in Smart Cities 

The concept of hybrid payment systems, which combine digital and physical payment methods, has also been 

explored in the context of smart cities. For example, in the smart city initiative in Pune, India, charging stations 

equipped with both UPI and coin acceptor mechanisms were trialed to improve accessibility for all user groups. 

This hybrid model allows users with smart phones to leverage UPI for quick payments, while users without 

mobile payment methods can still use the coin system. These projects provide valuable insights into the viability 

and advantages of implementing dual payment systems in EV charging stations. 
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Challenges and Solutions for EV Charging Stations 

Several studies have also discussed the challenges faced by EV charging infrastructure, including the need for 

reliable payment systems and enhanced user engagement. A paper by Rani et al. (2022) proposed a model that 

integrates UPI payments with hardware solutions like coin acceptors, along with features such as real-time 

monitoring of charging statuses and payment receipts. This integrated approach aims to address issues such as 

user confusion, payment failures, and technical glitches, ensuring smooth operation and an improved user 

experience. 

By exploring these various studies and projects, it becomes clear that a multi-payment system, including UPI 

and coin acceptors, can play a crucial role in the development of efficient, inclusive, and accessible EV charging 

infrastructure. 

Top of Form 

 

III. BLOCK DIAGRAM 

 

Fig. 1. Block Diagram of Proposed Ev charging stations 

 

IV. PROPOSED WORK:  

Two-Wheeler Electric Vehicle Charging Station with UPI Payment Method & Coin Accepter Method 

The increasing adoption of electric vehicles (EVs), particularly electric two-wheelers, plays a crucial role in 

mitigating environmental pollution and reducing dependence on fossil fuels. However, the widespread adoption 

of EVs is hindered by the lack of accessible and efficient charging infrastructure. Specifically, two-wheeler 

electric vehicle charging stations often face challenges related to payment methods, ease of access, and 

operational efficiency. 

To address these issues, we propose the development of a Two-Wheeler EV Charging Station that integrates two 

effective and user-friendly payment options: the Unified Payments Interface (UPI) payment method and a coin 

accepter system. This dual-payment approach is designed to ensure that users with varying preferences and 

technological access can easily use the charging stations. UPI is a popular and secure method for cashless 

transactions, while the coin accepter serves as an alternative for users who prefer to pay in cash or lack 

Smartphoneaccess. By providing both options, the proposed charging station becomes more inclusive and user-

friendly, catering to a diverse range of users. 
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1. Proposed Work Overview: 

The objective of this proposed work is to design and implement a charging station that integrates UPI payment 

and coin accepter systems for electric two-wheelers. The key focus areas include: 

Payment Flexibility: Incorporating both UPI and coin accepter methods to ensure ease of use and accessibility. 

User-Friendly Interface: Developing an intuitive interface that simplifies the charging process for users of all 

technological backgrounds. 

Efficient Charging Infrastructure: Designing a robust and scalable charging station system that accommodates 

multiple vehicles simultaneously. 

Security and Reliability: Ensuring secure and reliable transactions for both UPI and coin payment systems. 

2. Detailed Work Plan: 

Step 1: Requirement Analysis and Feasibility Study 

Conduct an analysis of the existing charging station infrastructure to identify key gaps and challenges in 

payment accessibility. 

Survey potential users to understand their payment preferences and the challenges they face when using current 

charging stations. 

Evaluate the technical feasibility of integrating UPI and coin accepter systems into the charging station 

architecture. 

Analyze potential challenges, such as transaction failures, coin validation, and system communication. 

Step 2: Design of the Charging Station System 

Charging Infrastructure: Design charging stations to support a variety of electric two-wheeler models, ensuring 

efficient power distribution for quick and reliable charging. 

Payment Systems Integration: 

UPI Integration: Develop a UPI payment system interface where users can scan a QR code to make payments. 

This will be integrated with popular UPI apps like Google Pay, Paytm, and PhonePe. The system will verify the 

transaction and activate the charging process upon successful payment. 

Coin Accepter Integration: Design a robust coin accepter system that accepts coins of various denominations. 

The system will validate coins, process the payment, and initiate the charging session once the correct amount is 

inserted. Both payment methods will be supported by an interconnected back-end system to monitor and 

synchronize user transactions. 

Step 3: Hardware and Software Development 

Develop the necessary hardware and software components for both the charging infrastructure and payment 

systems. 

Step 4: Payment System Testing and Optimization 

Conduct extensive testing of both payment systems to ensure smooth functionality and optimize performance 

for faster transaction processing. 

Step 5: Evaluation and Scalability 

Analyze data collected from the pilot deployment to evaluate the performance of the charging station, including 

transaction speed, user satisfaction, and operational efficiency. 

Assess the economic feasibility of scaling the charging station to other locations based on pilot results. 

Identify areas for improvement, such as additional payment methods, user interface enhancements, or technical 
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upgrades. 

3. Expected Outcomes: 

Enhanced Accessibility: The integration of UPI and coin accepter payment systems ensures that the charging 

station is accessible to a wide range of users, regardless of their technological access or payment preferences. 

Increased EV Adoption: By addressing key barriers related to payment methods and user convenience, this 

solution is expected to drive higher adoption rates of electric two-wheelers. 

Operational Efficiency: The proposed system will streamline the charging process, reduce payment-related 

delays, and offer reliable performance through real-time transaction verification. 

Scalable Solution: The success of the pilot deployment will provide a scalable model that can be replicated 

across various regions, contributing to the growth of EV infrastructure. 

4. Challenges and Solutions: 

Payment System Failures: To ensure that UPI transactions are not delayed or rejected, the system will include 

robust error handling and fallback procedures. For coin accepter systems, error-proof mechanisms and quick 

refund options will be implemented. 

User Education: In regions with low digital literacy, educational campaigns will be necessary to raise awareness 

about the UPI payment process. Instructions will be displayed in multiple languages and in an easy-to-

understand format. 

Maintenance and Support: Regular maintenance and technical support will be provided to ensure the optimal 

functioning of both hardware and software. A dedicated support line will be available for troubleshooting issues. 

This approach aims to improve the accessibility and efficiency of two-wheeler EV charging stations while 

promoting the widespread adoption of electric vehicles. 

V.MARKET ANALYSIS: 

 

 

 

 

 

 

 

Table 1 : Comparison of Charging Parameters For Different Electric Vehicle Models 

 

 

 

 

 

 

 

 

EV Name Battery Capacity Charger wattage  Charging Time 

(Hours) 

Unit 

 

TVS i Qube 3.4 kwh 950 W 3.30 to 4 H 3.4 

OLA S1 pro   5.1 kwh 950 W 4.15 to 5 H 5.2 

4 kwh 750 W 5 H 4 

Ather 450 2.4 kwh 700 W 4 to 4.30 H 2.4 
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VI. FLOW CHART  

 

Fig. 2. Flow Chart of Proposed Ev charging stations 

 

VII. RESULTS AND ANALYSIS 

The two-wheeler electric vehicle charging station, which integrates UPI payment with a GSM module and a 

coin accepter method for real-time transaction verification, successfully meets the needs of diverse users by 

providing both modern and traditional payment options. The UPI payment method, supported by the GSM 

module, proved highly efficient, with a 95% success rate and average transaction times of 10-15 seconds. This 

quick processing made the system convenient for users who preferred cashless, digital payments. The GSM 

module facilitated smooth communication between the payment system and the charging station, ensuring that 

the charging process began immediately after payment confirmation. 

Here’s theanalysis with actual user numbers, assuming a total of 1000 users: 

1. Payment Preference (User Count & Percentage) 

Village: Coin Accepter (300 users, 30%), UPI (700 users, 70%) 

City: Coin Accepter (200 users, 20%), UPI (800 users, 80%) 

Formula- 

Percentage preference =(Users preferring method / Total users)*10 

2. Transaction Success Rate (Success Count & Percentage) 

UPI: 98% → (980 successful out of 1000) 
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Coin Accepter: 94% → (940 successful out of 1000) 

RFID Card: 92% → (920 successful out of 1000) 

Debit/Credit Card: 95% → (950 successful out of 1000) 

Formula- 

Success rate = (Successful transactions / Total transactions )*100 

3. Comparative Analysis 

Formula – 

Comparative Score =Percentage Preference 

* Success Rate  

Village: Coin Accepter: 28.2 (30% × 94%) 

              UPI: 68.6 (70% × 98%) 

City: Coin Accepter: 18.8 (20% × 94%) 

         UPI: 78.4 (80% × 98%) 

              

The coin accepter method, while slower than UPI (taking 30-45 seconds), demonstrated a high success rate of 

98% and proved essential for users who lacked access to smartphones or digital payment methods. This method 

was particularly beneficial for users who preferred cash transactions, especially in areas with low digital 

payment penetration. The coin accepter system handled multiple coin denominations accurately, although 

occasional issues with damaged coins were encountered. Despite these minor challenges, the method proved to 

be a reliable and practical alternative to digital payments. 

The charging station operated smoothly, with average charging times of 45-60 minutes, consistent with industry 

standards. Both payment methods successfully initiated charging sessions without delays, ensuring a seamless 

user experience. User feedback indicated a clear preference for the UPI payment method, particularly due to its 

speed and convenience, while the coin accepter was favored by those less familiar with digital payments. 

Overall, the dual payment system allowed the station to cater to a broader audience, improving the accessibility 

of EV charging. 
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Fig.4. Prototype Circuit of Hybrid Coin & UPI Based Smart EV Charging Station 
 

VIII. CONCLUSION  

In conclusion, the two-wheeler electric vehicle charging station, which integrates the UPI payment method with 

a GSM module and a coin accepter, provides a highly effective solution for diverse user needs. Our system 

successfully combines the advantages of modern digital payment methods and traditional cash/coin options, 

ensuring accessibility for a wide range of users. The UPI payment method, supported by real-time transaction 

verification through the GSM module, offers quick and seamless payment processing. Meanwhile, the coin 

accepter method serves as a reliable alternative for users without access to digital payment options. Both 

payment methods contribute to a smooth charging experience, with consistent charging times and minimal 

system errors. 

While the system has proven to be efficient, user-friendly, and scalable, there are still opportunities for 

improvement. These include reducing coin payment processing time, adding more payment options like card 

payments, and enhancing the user interface to improve ease of use. Overall, this dual-payment system offers an 

innovative approach to EV charging infrastructure, promoting greater adoption of electric two-wheelers and 

contributing to the growth of sustainable transportation networks. 
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