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Abstract- The transition from Internal Combustion Engine (ICE) vehicles to Electric Vehicles (EVs) is a crucial
step towards reducing greenhouse gas emissions. Retrofitting existing ICE vehicles into EVs offers an
effective way to accelerate this transition while extending the life cycle of older vehicles. The retrofitting
process involves replacing the traditional ICE components, such as the engine, transmission, and fuel
system, with an electric power train consisting of an electric motor, battery pack, and associated control
systems. The primary motivation for this conversion is to reduce the carbon footprint of older vehicles,
making them more sustainable and environmentally friendly. Retrofitting offers several advantages,
including lower operating costs, reduced maintenance requirements, and decreased reliance on fossil fuels.
It also extends the lifespan of existing vehicles, reducing the environmental impact of manufacturing new
cars. Furthermore, retrofitting supports the development of a circular economy by repurposing and
recycling existing vehicle components. Challenges in retrofitting include addressing compatibility issues,
ensuring safety and compliance with regulations, and managing the cost of conversion. These challenges

can be mitigated through thorough planning, engineering expertise, and leveraging advancements in EV

technology.
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I. INTRODUCTION

Retrofitting internal combustion engines (ICE) into
electric vehicles (EVs) in India is a complex and
challenging endeavor. The scope of retrofitting ICE
vehicles into EVs in India is likely to evolve with
advancements in technology, changes in regulations,
and market demand. It's essential to conduct a
thorough feasibility study and consider all the factors
mentioned above before undertaking an EV
retrofitting project. Additionally, consulting with
relevant authorities and experts in the field can help
ensure compliance  with legal and safety
requirements. The scope of retrofitting ICE vehicles
into EVs in India depends on several factors:

1. Regulations and Legal Framework:
Retrofitting ICE vehicles into EVs typically involves
significant modifications to the vehicle's power train

and electrical systems. The legality of such
conversions depends on local regulations and
standards. In India, these regulations are subject to
change, so it's essential to stay updated on the latest
laws governing EV conversions.

2. Vehicle Type:

The feasibility of retrofitting depends on the type of
vehicle. Converting small two-wheelers and three-
wheelers into electric variants is relatively more
straightforward than retrofitting larger four-wheelers,
which may require more extensive modifications.

3. Technical Challenges:

Retrofitting an ICE vehicle into an EV involves
replacing the internal combustion engine with an
electric motor, installing a battery pack, and adapting
the vehicle's control systems. The feasibility and cost
of these modifications can vary widely depending on
the vehicle's make and model.
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4. Battery Technology:

The choice of battery technology plays a crucial role
in retrofitting. Battery costs, energy density, and
availability of suitable batteries are factors to
consider. In India, advances in battery technology
and declining prices are making EV conversions more
feasible.

5. Expertise and Skill:

Retrofitting ICE vehicles into EVs requires specialized
knowledge and skills. There is a need for trained
technicians and workshops capable of performing
these conversions safely and effectively. This
expertise may be limited in some regions of India.

6. Cost Considerations:

Retrofitting an ICE vehicle into an EV can be
expensive, potentially costing more than purchasing
a new EV. Cost factors include the price of batteries,
electric motors, and other components, as well as the
labor required for the conversion.

7. Warranty and Certification: Converting a vehicle
to electric may void the manufacturer's warranty, and
getting certification for the converted vehicle's safety
and compliance with regulations can be challenging.

II. BENEFITS OF RETROFITTING ICE
VEHICLE INTO E VEHICLE

Retrofitting an internal combustion engine (ICE)
vehicle into an electric vehicle (EV) can have several
benefits, although it also presents challenges,
including  technical ~ complexities,  regulatory
considerations, and cost factors. The feasibility and
overall advantages of such conversions depend on
the specific vehicle, the quality of the conversion, and
the intended use.

Here are some potential benefits of retrofitting ICE
vehicles into EVs:

1. Reduced Environmental Impact:

One of the primary benefits of converting ICE
vehicles into EVs is the reduction in greenhouse gas
emissions. EVs produce zero tailpipe emissions,
which can contribute to improved air quality and
reduced carbon footprint.

2. Lower Operating Costs:

EVs are generally more energy-efficient than ICE
vehicles, resulting in lower operating costs. Electricity
is often cheaper than gasoline or diesel fuel, and EVs
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have fewer moving parts, reduced

maintenance expenses.

leading to

3. Improved Energy Efficiency:

EVs convert a higher percentage of the electrical
energy from the grid into usable power at the wheels
compared to ICE vehicles, which waste a significant
portion of energy as heat. This increased efficiency
can lead to energy savings.

4. Enhanced Performance:

Electric motors deliver instant torque, providing rapid
acceleration and smooth power delivery. Many EV
conversions can significantly improve a vehicle's
performance and responsiveness.

5. Quieter Operation:

EVs are quieter than ICE vehicles because electric
motors produce less noise. This reduced noise
pollution can lead to a more comfortable driving
experience, especially in urban environments.

6. Potential for Longer Vehicle Life:

Electric drive trains are known for their durability and
reliability. Converting an ICE vehicle to electric may
extend its lifespan due to reduced wear and tear on
the drive train components.

7. Customization:

Retrofitting allows vehicle owners to customize their
vehicles to meet their specific needs and preferences.
This can include choosing battery capacity, range,
and performance characteristics.

8. Economic Viability:

In some cases, retrofitting an existing vehicle into an
EV can be more cost-effective than purchasing a new
electric vehicle, especially for individuals who have
sentimental attachments to their existing vehicles.

9. Learning Experience:

Retrofitting a vehicle into an EV can be an
educational experience, allowing individuals and
mechanics to gain valuable knowledge about electric
vehicle technology and its components.

11l. HOW RETROFITTING OF ICE VEHICLE
INTO E VEHICLE CAN BE DONE

Retrofitting an Internal Combustion Engine (ICE)
vehicle into an Electric Vehicle (EV) is a complex
process that involves replacing the traditional
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gasoline or diesel power train with an electric one.
Here's an overview of the steps involved in
retrofitting an ICE vehicle into an EV:

1. Selecting the Vehicle:

Start by choosing the ICE vehicle you want to convert
into an EV. Smaller, lighter vehicles are generally
easier to retrofit due to their reduced weight and
space requirements for electric components.

2. Electric Motor:
Select an appropriate electric motor based on your
desired power and torque requirements.

3. Battery Pack:

Choose a battery pack that fits within the vehicle's
chassis and provides the desired range. Lithium-ion
batteries are commonly used.

4. Motor Controller:

This device manages the flow of electricity from the
battery to the motor and controls the vehicle's speed
and torque.

5. Charging System:
Install a charger to replenish the battery pack. The
charger must be compatible with your battery pack's
voltage and capacity.

7. Cooling System:
EV components generate heat and require a cooling
system to prevent overheating.

8. DC-DC Converter:

This device converts high-voltage DC from the
battery to the lower-voltage DC needed for auxiliary
systems.

9. Wiring and Connectors:
Proper wiring and connectors are crucial for the safe
and efficient operation of the EV components.

10. Remove ICE Components:
Carefully disassemble and remove the ICE
components, including the engine, transmission,
exhaust system, and fuel tank.

11. Install Electric Components:

Mount the electric motor in the engine bay,
connecting it to the vehicle's drive train. Place the
battery pack in an appropriate location within the
vehicle, often in the trunk or under the floor. Install
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the motor controller, DC-DC converter, and cooling
system.

12. Wiring and Integration:

Connect all the electric components using
appropriate wiring and connectors. This includes
wiring for the motor, controller, battery pack,
charger, cooling system, and other auxiliary systems.

13. Adaptation and Modification:

In many cases, modifications to the vehicle's
suspension, brakes, and other systems may be
necessary to accommodate the added weight of the
electric components.

14. Testing and Calibration:

Test the entire system to ensure that all components
work together correctly. This involves calibrating the
motor controller, verifying charging functionality,

and checking for any safety issues.

Mechanical
Transmission

Fig 1. Flow Chart for E Vehicle

Main 230V supply

Charger

Feedback | Signal

15. Safety Considerations: Retrofitting must comply
with safety standards and regulations. This includes
ensuring that the high-voltage components are well-
insulated and properly grounded. Safety features
such as cutoff switches and emergency shutdown
procedures should be in place.

16. Legal and Regulatory Compliance:

Ensure that your retrofit complies with local, regional,
and national regulations regarding vehicle
modifications, emissions, and safety standards.
Obtain any necessary permits or approvals.

17. Documentation and Certification:

Maintain comprehensive records of the retrofit
process, including component specifications, wiring
diagrams, and safety measures. Certification may be
required for certain aspects of the retrofit.
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18. Final Inspection: market
Before putting the retrofitted EV into regular use, dynamics)
have it inspected by a qualified technician to verify
that it meets safety and performance standards. 10 | Adoption Increasing Dominant in the
adoption, market but facing
IV. COMPARISON BETWEEN ICE VEHICLE growing a shift towards
AND ELECTRIC VEHICLE market share EVs
11 Long- Likely to be Dependent on
Table 1. Difference between ICE vehicle and Electric Term more advancements in
Vehicle. Sustainabi | sustainable as | sustainable fuels
S. Aspect Electric Internal lity grids _ and technology
No Vehicles (EVs) Combustion decarbonize
Engine (ICE) 12 | Convenien Requires Well-established
Vehicles ce charging refueling network
1 Power Electric Internal planning and
Source motors combustion infrastructure
powered by engines running
batteries on gasoline, V. SURVEY
diesel, or
alternative fuels A survey is conducted in Madhyanchal Professional
2 Emissions | Zero tailpipe Emission of University including students, faculties and non-
emissions pollutants (CO2, teaching staff and the results are shown by means of
(environment | NOx, particulates) graph below:
ally friendly)
3 Fueling Charged Fueled with
using gasoline, diesel, or 60 BWwithEV BWith ICE ¥ Mixed Reaction
electricity alternative fuels
from the grid
4 | Fuel Cost Generally Subject to
lower cost fluctuating
per mile/ gasoline/diesel
kilometer prices
5 | Maintenan Lower Regular
ce maintenance | maintenance due
costs (fewer | to complex engine
moving parts) systems 10 |
6 Energy | More energy- Less energy- Coridanin
Efficiency efficient efficient due to Fig 2. Survey Graph.
(higher thermal losses
energy REFERENCES
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