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Abstract— The generation of power from the reduction of 

fossil fuels is the biggest challenge for the next half century. 

The idea of converting heat energy into electrical energy 

holds its place in the front row compared to other sources but 

in today’s age heat energy conversion is concern to our 

environment. In this context hybrid electric vehicle system is 

the best alternative to increase the efficiency of our vehicle 

with keeping in mind of our environment. In this presentation 

type of system we used to make it efficient and effective are 

reviewed and their pros and cons are discussed in detail. The 

results presented in this review confirm that the parts used 

and system we designed is more efficient compared to other 

hybrid systems. Also in cost and flexibility point of our 

system is more feasible than other system with compared to 

different vehicles which cost every quarterly our time and 

money for maintenance. 
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I. HISTORY 

Since 1990s, the most important objective in the field of 

transport has been a reduction of pollutants emissions from 

motor vehicles. It was a long term objective in order to 

achieve very low and almost zero emissions from motor 

vehicles in first decades of this century. Finally, the very 

challenging plan for 2030 is the EU cities with just zero 

emission vehicles. 

 It is well known that hybrid and electric vehicles can 

reduce pollutants emissions. Today, there are significant 

number of hybrid vehicles and almost negligible number of 

electric vehicles. This paper has an aim to confirm 

justification of hybrid and electric vehicles use in urban areas 

through reduction of pollutants emissions, especially of CO 

and fuel consumption. For this purpose, an analysis of one 

conventional motor vehicle and one hybrid vehicle is done. A 

special attention is dedicated to test drives in urban areas 

during traffic jams and without traffic jams. Also, a 

possibility of hybrid vehicle use as only electric vehicle is 

presented in the paper too. 

A. What is a Hybrid vehicle? 

A hybrid vehicle is any vehicle that combines two or more 

sources of power, such as gasoline and a rechargeable battery. 

A hybrid- electric vehicle (HEV) combines the power of a 

conventional internal combustion engine with an electric 

motor. These dual engine systems can be configured for 

different purposes such as increasing the car’s power and 

improving fuel economy.  

 In fact, many people have probably owned a hybrid 

vehicle at some point. For example, a mo-ped (a motorized 

pedal bike) is a type of hybrid because it combines the power 

of a gasoline engine with the pedal power of its rider. 

B. What is fuel electric vehicle? 

A fuel electric vehicle is a combination of two sources of 

power, namely domestic electricity and petrol as a fuel. The 

engine works polarly base on - burning fuel of any type, such 

as petrol, diesel, gasoline, etc. in engines and rotates piston 

which converts mechanical energy into rotary motion of 

wheel, and the other power - domestic electric works on the 

base of electricity stored in battery through charging ports, 

and use it through circuits, wiring connecting it to motor and 

powering it through electricity stored in battery, that motor 

converts electric energy into mechanical energy. 

C. How Do Hybrid Electric Cars Work? 

Hybrid electric vehicles are powered by an internal 

combustion engine and an electric motor, which uses energy 

stored in batteries. A hybrid electric vehicle cannot be 

plugged in to charge the battery. Instead, the battery is 

charged through regenerative braking and by the internal 

combustion engine. The extra power provided by the electric 

motor can potentially allow for a smaller engine. The battery 

can also power auxiliary loads and reduce engine idling when 

stopped. Together, these features result in better fuel 

economy without sacrificing performance. 

II. PROJECT SUMMARY 

The primary principle of FEV is to make a compact easy 

working electric vehicle by combining it to a petrol engine 

vehicle. 

III. PURPOSE 

There are many hybrid vehicle in society, but each has its’ 

drawbacks and price tag. The purpose of this attachment is to 

fulfill hybrid requirement in a vehicle by feasibly attaching it. 

The main purpose is to run a petrol engine vehicle by using 

domestic electricity, not just fuel but electricity that is 

available at home with cheap price range as compared to fuel. 

The fuel which is getting costly day by day, that increases in 

substitute requirements. The job of our project is already 

being offered in market, but still our project outranks every 

other concept. The main reason behind is the quality it offers, 

what it can do, and what it can’t do. The concept will be 

elaborated in the upcoming topics. 

 But this project just doesn’t solve petrol price crisis, 

it also solves lots of issues related to environment. The 

product doesn’t help to just reusing old vehicle; it helps in 

decreasing old vehicle noise pollution; it’s also decreasing air 

pollution with the help of attachment.  

 The project itself is unique in itself. It can be 

attached easily by a young engineer, with little knowledge 

through videos, or it can be attached by a mechanic in garage 

workshop. If taken time properly and all equipments required 

for fitting are gathered, it can be easily installed in a single 

day. 

https://afdc.energy.gov/vehicles/electric_batteries.html
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IV. OBJECTIVE 

The main objective of our project is to reduce the price range, 

which hikes on daily basis in every corner of the world. In 

this generation, everyone faces price up surging, because of 

that many people are forced to travel though public modes of 

transport too; the prices of vehicle itself is a major issue in the 

society and how can someone relax with fuel value. Adding 

more, for person who has hectic schedule, who has to save 

time, and save money can’t afford regular vehicle for 

commuting or can’t afford new substitutes of the regular 

model. So to make price range go away, many people have 

searched for every available solution, concept, model and 

ideas; however every possible solution is dead end. Addition 

to this fuel cost, purchasing cost, there is also hidden 

operating cost in vehicles. People who drives any vehicle 

needs to maintain their vehicle, to maintain vehicle it requires 

maintenance cost after every couple of thousand kilometer it 

travels. That’s where our concept benefits economically to 

people, by making it affordable and cheaply available in 

market. 

 Other objective is to reduce fuel exhaust which 

harms the environment. Global warming, preservation, 

climate change, this all the environmental crisis world faces 

due to emission of burnt fuel particles polluted in air. This 

majorly affects not developed nation, underdeveloped nation, 

present population, future generation, but also every habitat 

concept which we live in. Ecosystem gets endangered 

because of it, also urbanization and over population leads to 

increase in harming environment.; whereas, eco-friendly 

vehicle such as FEV helps to reduce this environmental crisis. 

It helps reduce noise pollution also. I also help to reuse the 

old vehicle that some want to preserve or restore. 

V. SCOPE (WHAT IT CAN DO AND CAN’T DO)  

A. Advantages:  

 Advancements in technology and reliability in 

electronics and mechanics have drastically reduced long-

term maintenance concerns for tracking systems. This 

maintenance cost is reducible by our project. 

 In certain states some utilities offer Time of Use (TOU) 

rate plans for solar power, which means the utility will 

purchase the power generated during the peak time of the 

day at a higher rate. In this case, it is beneficial to 

generate a greater amount of electricity during these peak 

times of day. Using a tracking system helps maximize the 

energy gains during these peak time periods. And that 

solar generated electricity can be stored in battery packs. 

 Solar trackers generate more electricity in roughly the 

same amount of space needed for fixed tilt systems, 

making them ideal for optimizing ideal usage. 

 It helps to shift from petrol to electric easily, also the 

same for shifting from electric to petrol. 

 It can help travel 50 KMs range with just affordable 

price. The price for running cost is easy to 8rs per 50km, 

as it takes 1 unit to charge 100% battery, thus accounting 

it in price range is really affordable. 

B. Disadvantages:  

 Less Power - Hybrids combine both an electric motor 

and a Petrol engine, with their petrol engine primarily 

operated as the power source. Therefore, neither the 

petrol engine nor the electric motor works as strongly as 

they do in conventional petrol or electric cars. But 

Hybrids work just fine for “normal” drivers who usually 

drive around the city. 

 Electrocution risk: The batteries in hybrids contain a 

high voltage, which can increase the risk of the 

passengers and rescuers being electrocuted in the event 

of an accident 

 Apart from previously described disadvantages running 

FEV is really tough on high hills at less than 50% battery, 

with low voltage power. Also some FEV attachment has 

fault in circuit design, so completing circuit can cost 

sometimes extra. 

1) Actual Cost 

Sr. 

No. 
Parts 

Actual Cost 

(Rs.) 

1. Lithium ION Battery 52V 25A 33,000 

2. 

Electric Kit (Brushless Hub Motor, 

Motor Controller, Wire Circuit, 48 

to 12V DC-DC Controller, Relay 

Switch, Throttle Controller) 

22,000 

3. Battery Charger 3500 

4. 
Other Cost (tools, equipments, 

fitting requirements – screw, bolts.) 
3000 

 TOTAL 61,500 

VI. STUDY OF CURRENT SYSTEM 

Honda Activa is one of the most popular automatic scooters 

sold in the market currently. Honda Activa is so popular in 

India that, the manufacturer had sold over 2.5 Crore units of 

Activa scooters in 20 years. It is one of the most commonly 

spotted scooters on our roads. It is available in 110 and 125-

cc variants. Electric scooters are also gaining popularity 

among buyers and several brands like TVS, Ather, Bajaj and 

Okinawa have their electric scooters in the segment. We have 

featured several videos on internet where a petrol Activa 

scooter is converted into an electric scooter but, here we have 

a Honda Activa which modified into a petrol-electric hybrid 

scooter. 

 Many people starts by asking specifications of the 

parts installed in the scooter. While someone who has 

experiment on his 10 years old Activa scooter, knows about 

everything in the Activa. We have told that, we are willing to 

do this conversion job for people if they come asking for it. It 

uses a 48V 25ah Lithium Ion battery. The battery is neat 

placed inside the under seat storage space. The battery itself 

is placed in a box to avoid loose contacts or damage. A cut 

off switch has also been installed next to it to avoid any short 

circuit. 

 The battery can be separated from the scooter and 

recharged at home. We studied mentions that it takes around 

4 hours to recharge the batteries completely. The battery 

sends its power to a hub motor mounted on the rear wheel. 

The work done on this scooter looks pretty neat. The hub 

motor is placed in a way that, the owner did not have to make 
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any modifications to the existing silencer of the scooter. The 

controller unit and other electrical system for this setup are 

neatly placed inside the side panel. 

 As mentioned above, this works on both petrol and 

electricity. When using the petrol engine, one can normally 

turn the key and start the scooter and ride it. In order to switch 

to electric motor, the rider has to turn off the vehicle from 

petrol mode and turn another key which is placed right next 

to the petrol ignition key. Once that is turned ON, a digital 

meter next to the original instrument cluster shows the 

amount of juice left in the batteries and other readings. 

 The Study then takes the scooter for a spin and the 

owner said that, on electric motor it can reach a top speed of 

50 kmph with two passengers and has a drive range of 50 kms 

too. Public was impressed after riding the scooter for some 

distance. The overall cost of this project was around Rs 

60,000 and the study told that, we own a workshop and if 

anyone is interested then, they can get in touch with him. On 

an average, it takes around 1 day to convert a petrol scooter 

into a hybrid one and we mentions that doing the same setup 

in bikes is possible but, it is more complicated. 

A. Common Problems of system 

1) Low Highway Fuel Mileage. Hybrid vehicles uniquely 

capture energy through regenerative braking. When you 

hit the brakes, energy is released through heat. Unlike 

standard cars, hybrids use this energy to recharge their 

batteries to be used again. When hybrid drivers spend a 

lot of time cruising at highway speed without frequent 

stopping, the batteries don’t get recharged. This doesn’t 

harm fuel efficiency, but it doesn’t help it either. 

Essentially, hybrids cars perform similarly to compact 

cars on the highway. 

2) Other battery problem. The battery which is already 

connected with the circuitry of original Activa, have 

major issues of completely drying out. The Activa 

battery after 150kms of running on electric mode gets 

completely dried out. The issue is that the side light, head 

light and everything is still getting power by normal 

battery. And once it gets dry out the system, the electric 

mode also cannot be switched due to relay has no power 

source, and thus electric mode can’t work without 

Activa’s normal battery. 

B. Weaknesses of current system 

1) Weak Batteries. Hybrid vehicle batteries are generally 

weaker than standard vehicle batteries, which mean they 

need replacement sooner. In the long run, this cost may 

not be substantial considering that drivers of hybrid 

vehicles typically spend less on gas, depending on their 

daily driving habits, but it is helpful to be prepared for 

nonetheless. Replacing a hybrid vehicle’s battery is 

sometimes more costly than replacing a standard 

vehicle’s as well. 

2) Switching system. While we switch from one mode to 

another mode, sometimes problem arises. Firstly when 

we need to switch to electric mode to fuel mode, there 

arise a problem such as we can’t switch in between 

driving. We have to stop vehicle, and then switch to 

desire mode. It is made for safety purpose, but it is a boon 

as well as a sin. 

C. Activity / Process in New System / Proposed System 

The battery which is already connected with the circuitry of 

original Activa, have major issues of completely drying out. 

The Activa battery after 150kms of running on electric mode 

gets completely dried out. The issue is that the side light, head 

light and everything is still getting power by normal battery. 

And once it gets dry out the system, the electric mode also 

cannot be switched due to relay has no power source, and thus 

electric mode can’t work without Activa’s normal battery. So 

a battery source which doesn’t use original battery source is 

required. For this instance – we can integrate a new battery 

substituting the vehicle original that can charge with same 

plug that charges electric battery of motor driving. OR we can 

also directly connect the power source from motor driving 

battery to Activa original wiring, which would reduce the 

power capacity, but reduce the cost. The Activity - It requires 

is simple in two ways. First method is to swap the 12v acid 

battery with 12v lithium ion battery. Other method is to 

connect the charging system with directly connecting 52v 

battery connection to 12v Activa wiring circuit which would 

be only applicable by using 48v to 12 v DC-DC controllers. 

 As mentioned above, this works on both petrol 

and electricity. When using the petrol engine, one can 

normally turn the key and start the scooter and ride it. In 

order to switch to electric motor, the rider has to turn off 

the vehicle from petrol mode and turn another key which 

is placed right next to the petrol ignition key. Once that is 

turned ON, a digital meter next to the original instrument 

cluster shows the amount of juice left in the batteries and 

other readings. The digital meter do not shows proper 

range of battery it stores while driving vehicle. For this 

instance – we can completely change the battery indicator, 

and improve its accuracy. The Activity - It process it requires 

is change the direction of battery charging port and battery 

indicating port. OR else we can use high accuracy indicator 

which only shows steady battery power, without reducing the 

power used at that time. 

VII. LIST MAIN MODULES / COMPONENTS / PROCESSES / 

TECHNIQUES OF NEW SYSTEM / PROPOSED SYSTEM 

1) Battery – Battery is the heart of our system which 

supplies the power to circuits and based on that power 

the system works. 

2) Electric Motor – This is the main part that drives the 

system on the road, by using electricity from battery. 

3) Electric motor controller – The motor controller gives 

command to circuitry, supply power to switches, gives 

connection power supply to electric motor as well as 

commands it to drive on the basis of throttle controller. 

4) Throttle controller – Throttle controller is a unique part 

in this system as in this system the throttle just doesn’t 

drive engine alone, it drives part of electric motor along 

with it. 

5) Circuit wiring – Circuit wiring can be called the veins of 

this system, the wiring is connected to different parts and 

components carrying current and supplying power as per 

required to different stages and different 

area/component. 
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6) Battery indicator – This is like accessories part which is 

not necessary but we can keep it for knowing the juice of 

the battery (knowing power in the battery). 

7) Conversion Switch – This switch coverts engine mode to 

electric mode, as well as repressing it will change electric 

mode to engine mode. 

8) Relay switch - This switch gets command from 

conversion switch and coverts engine mode to electric 

mode, as well as repressing it will change electric mode 

to engine mode. 

9) Charging port – The charging port is connected to patter 

wiring and helps charge the battery easily. 

10) 48v to 12v Dc-Dc controller – This controller converts 

high voltage power from battery of 52v supplied to 

switches and circuit to 12v for normal functioning. 

11) MCB safety switch – This switch is for safety purpose to 

break of the connection in case of fire, or shock circuit. 

A. FUEL ELECTRIC VEHICLE design Circuit 

 

VIII. TEST RESULTS AND ANALYSIS 

A. Inspection has been carried out before project had been 

assembled. 

 We did check the frame alignment before assembling it 

was perfect, not moving, and stationary and had perfect 

centre of gravity. 

 We did check the speed and range of total working hour 

before assembling parts 

 We did check out working speed as before reaching 

destination. 

B. Inspection has been carried out after project had been 

assembled. 

 We checked the frame alignment 

 We checked the speed and range of total working hour 

after assembling parts in both the mode. 

 Proper fitting of all parts. 

 No sign of leakage, once shock circuited due to improper 

wiring and using low quality wire. 

 Slightly imbalance in alignment and centre of gravity of 

the project. 

 There was problem in battery switching mode while 

driving mode, but not in stationary mode. 

 There was no problem while charging. Once we have 

replaced the charger in guarantee as one charger got 

fused out. 

 There was a connection problem, as Activa original 

battery got dried out easily in three days as it didn’t got 

charged on battery mode. 

 There is inaccurate data of voltage and battery remains 

while driving, while in stationary mode the data was 

accurate. 

IX. SUMMARY OF INTERNSHIP / PROJECT WORK  

Present day automobile, not only stress on power, 

performance & luxury, but also focus on emissions, 

efficiency & reliability. The demand for fossil fuels will be at 

a critical stage in the coming future, resulting in high prices 

of fuels. The present emission rates from the vehicle are so 

high that they add the global warming. There is a need for 

clean & less emission vehicles. Hence, Hybrid is the vehicle 

of the future. 

X. SOME PRACTICAL WORK WE CARRIED OUT 
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