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ABSTRACT: As the world endeavours to transition towards sustainable energy sources and reduce carbon emissions,
the transportation sector stands at the forefront of innovation. Electric vehicles (EVs) have emerged as a promising
solutionto mitigate the environmental impact of traditional fossil fuel-powered vehicles. However, the widespread
adoption of EVs faces challenges, including the establishment of efficient charging infrastructure. Smart speed breaker
system designed to harness energy from passing vehicles. Converts reciprocating motion of speed breaker into rotary
motion using rack and pinion arrangement. Rotary motion drives generator motor to produce electricity.

KEYWORDS: Smart speed breaker, Energy harnessing, Reciprocating motion, Rotary motion, Rack and Pinion,
Generator motor, Electricity generation, Mechanical assembly, Linkages, Vehicle weight, Vehicle speed, Cost-
effective, Easy-to-install, Couplings, L clamps, loT.

I. INTRODUCTION

Now-a-days we require a lot of electric energy for our everyday task. Many renewable non-conventional energy
systems and power plants are being used in addition to the fossil fuel. Now it is possible while you are driving your car
or riding any kind of two-wheeler. This can be done when we drive or ride over a speed breaker. The conventional
speed breakers are only used to reduce the speed of a vehicle which totally depends on the material with which the
speed breakers are made. Sometimes these speed breakers are made of rubber, or concrete or sometimes mixture of
concrete and pavements. This can be done by introducing some of simple mechanisms under the speed breakers. One
such simple mechanism is a rack and pinion gear or reciprocating gear while the other one is a small generator with
some wiring. With the help of these small mechanism, we can implement the power generation from the speed
breakers.

Il. PROBLEM STATEMENT

The need to reduce reliance on non-renewable energy sources and transition towards sustainable alternatives,
particularly in the transportation sector. Toll plazas serve as crucial points along roadways, making them ideal locations
for enhancing infrastructure to support EV adoption. Speed breakers installed at toll plazas generate kinetic energy as
vehicles pass over them. The challenge is to efficiently capture and convert this energy into electricity. The demand for
EV charging stations is increasing as more individuals and businesses switch to electric vehicles. Integrating charging
stations into existing infrastructure like toll plazas can help meet this demand. Developing innovative solutions and
technologies that enable the efficient capture, storage, and distribution of energy generated from speed breakers to
power EV charging stations. The solution should be economically viable and feasible for implementation, taking into
account factors such as installation costs, maintenance requirements, and scalability. Assessing the environmental
benefits of utilizing renewable energy sources and promoting the adoption of electric vehicles, including reductions in
carbon emissions and air pollution.

111. OBJECTIVE
Toll plazas are strategic locations along highways and major roads where vehicles often slow down or stop. By
installing EV charging stations at these locations, existing infrastructure is utilized more efficiently, maximizing the

benefits derived from the toll plaza infrastructure. By integrating EV charging stations at toll plazas, the initiative
promotes the use of electric vehicles, which are cleaner and more environmentally friendly than traditional internal
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combustion engine vehicles. This supports efforts to reduce greenhouse gas emissions and combat climate change. One
of the barriers to widespread EV adoption is the availability of charging infrastructure. By providing EV charging
facilities at toll plazas, the initiative makes EV ownership more convenient and attractive for drivers, thereby
encouraging more people to switch to electric vehicles.

IV. RELATED WORK

Several related works have explored the use of stored energy serves as a power source for the EV charging stations and
other toll plaza operations.

1. Renewable Energy Integration at Transportation Hubs: Explore existing research or projects that integrate
renewable energy sources, such as kinetic energy harvesting from speed breakers, with transportation
infrastructure like toll plazas. Look into how these projects are implemented, their effectiveness, and any
challenges faced.

2. Electric Vehicle Charging Infrastructure: Investigate the current state of electric vehicle (EV) charging
infrastructure, especially at key locations like toll plazas. Look for studies or initiatives focused on expanding EV
charging networks and making them more accessible and efficient.

3. Alternative Energy Generation: Examine research or projects related to alternative methods of energy
generation, especially those that utilize kinetic energy, such as piezoelectric or electromagnetic systems. Compare
different approaches and assess their suitability for powering EV stations at toll plazas.

4. Smart Grid and Energy Management: Explore how smart grid technologies can be leveraged to manage energy
generation and distribution efficiently, particularly in scenarios involving intermittent renewable energy sources
like speed breaker-powered systems. Look for research on energy management algorithms and systems that
optimize resource utilization and grid stability.

V. EXISTING SYSTEM

The electricity generated from the speed breakers is stored in batteries or capacitors installed on-site. This stored energy
serves as a power source for the EV charging stations and other toll plaza operations, ensuring uninterrupted service
even during low traffic periods. Install specially designed speed breakers at toll plaza approaches. These speed breakers
are equipped with piezoelectric sensors that generate electricity when vehicles pass over them. The force applied by the
vehicles creates mechanical stress, which is converted into electrical energy. Set up EV charging stationsadjacent to the
toll plaza. These stations can offer various charging options, including standard charging, fast charging, and possibly
even wireless charging technologies. Users can conveniently charge their electric vehicles while passing through the
toll plaza, making it a one-stop solution for both energy needs and toll payment.

VI. PROPOSED SYSTEM

Installation of specially designed speed breakers equipped with piezoelectric sensors capable of conwverting kinetic
energy from vehicle movement into electrical energy. Integration of energy storage systems such as batteries or
capacitors to store the harvested energy efficiently. Deployment of EV charging stations equipped with fast charging
technology at toll plazas. Utilization of the stored energy to power these charging stations, providing convenient access
to EV users during their journeys. Implementation of a smart grid system to manage and distribute the harvested energy
effectively. Integration of 10T (Internet of Things) devices for real-time monitoring of energy generation, consumption,
and grid optimization. Development of a user-friendly interface for EV drivers to locate, reserve, and pay for charging
services. Integration of cashless payment options and compatibility with mobile applications for seamless user
experience.
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VIII. SENSORS

Creating a voltage sensor for speed breaker-powered EV stations at toll plazas involves integrating technology to
harness the energy generated by vehicles passing over speed breakers and converting it into usable electricity for
electric vehicle (EV) charging stations. Here's a general outline of how you might go about designing such a system:

1. Voltage Sensor: You'll need a voltage sensor to measure the electrical potential generated by the movement of
vehicles over the speed breakers. This sensor should be capable of accurately detecting and measuring the voltage
generated.

2. Data Acquisition System: Implement a data acquisition system to capture the voltage readings from the sensor.
This system will collect data at regular intervals to monitor the power generation efficiency over time.

3. Microcontroller/Processor: Use a microcontroller or processor to process the data from the voltage sensor and
manage the overall operation of the system. This could involve tasks such as controlling charging station operation

based on available power, managing data logging, and potentially even communicating with a central monitoring
system.

4. Energy Storage System: Incorporate an energy storage system, such as batteries or supercapacitors, to store the
harvested energy for later use. This ensures a continuous power supply for EV charging even when there's no
immediate demand or during periods of low vehicle traffic.

IX. METHODOLOGY

Speed breaker-powered EV (Electric Vehicle) stations at toll plazas is an innovative approach to sustainable energy
generation and promoting electric vehicle adoption. Here's a methodology for implementing such a system:

1. Feasibility Study:

Conduct a thorough feasibility study to assess the viability of installing speed breaker-powered EV stations at toll
plazas. Consider factors such as traffic volume, speed breaker design, energy generation potential, and cost-
effectiveness.

2. Site Selection:
Identify toll plazas with high traffic volume and suitable road conditions for installing speed breakers. Prioritize
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locations where there's sufficient traffic flow to generate significant energy and demand for EV charging.

3. Design and Engineering:

Collaborate with civil engineers and energy experts to design speed breakers that can efficiently harvest kinetic energy
from passing vehicles. Ensure the design is robust, safe, and capable of generating a substantial amount of electricity.
Design the EV charging stations in a way that they integrate seamlessly with the toll plaza infrastructure without
disrupting traffic flow.

4. Technology Selection:

Choose appropriate energy conversion and storage technologies to efficiently capture and store the energy generated by
the speed breakers. Select EV charging equipment capable of delivering fast and reliable charging to various types of
electric vehicles.

5. Integration with Grid:

Integrate the speed breaker-powered EV stations with the local power grid to ensure uninterrupted charging services
and surplus energy distribution. Implement smart grid technologies to manage energy flow, optimize charging
schedules, and support grid stability.

6. Regulatory Compliance:
Obtain necessary permits and approvals from relevant authorities for installing speed breaker-powered EV stations at
toll plazas. Ensure compliance with safety regulations, environmental standards, and other legal requirements.

7. Public Awareness and Education:

Launch a public awareness campaign to educate motorists about the benefits of speed breaker-powered EV stations and
encourage them to switch to electric vehicles. Provide information about EV charging options, benefits of renewable
energy, and environmental impact reduction.

8. Pilot Implementation:
Start with a pilot implementation at selected toll plazas to test the efficiency, reliability, and user acceptance of the
speed breaker-powered EV stations. Gather feedback from users, monitor energy generation, charging patterns, and
operational performance.

9. Scalability and Expansion:

Based on the results of the pilot phase, scale up the implementation to additional toll plazas and high-traffic locations.
Continuously optimize the design, technology, and operations to improve efficiency, reduce costs, and maximize
benefits.

X. CONCLUSION & FUTURE WORK

The implementation of speed breaker-powered EV stations at toll plazas presents a promising opportunity toaccelerate
the transition towards a greener and more sustainable transportation ecosystem. By harnessing the kinetic energy of
vehicles, we can not only power EVs efficiently but also pave the way for future innovations in renewable energy
utilization. This proposal signifies a collaborative effort between stakeholders in the automotive, energy, and
infrastructure sectors to pave the future of transportation with sustainability at its core. As electric vehicles (EVSs)
become more prevalent, the demand for charging infrastructure will soar. Toll plazas serve as strategic locations due to
their frequent use by motorists. Expanding this concept to various toll plazas across regions and countries could create
a dense network of charging stations, enhancing the convenience and feasibility of EV adoption. Advancements in
technology, such as smart grid solutions, loT-enabled monitoring systems, and automated billing processes, can be
integrated into these EV stations. Real-time monitoring of charging sessions, remote diagnostics, predictive
maintenance, and seamless payment mechanisms can enhance user experience, operational efficiency, and overall
reliability.
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