
 

 

© 2021 IJSRET 
1660 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 7, Issue 3, May-June-2021, ISSN (Online): 2395-566X 

 

 

Regenerative Braking System Using Buck-Booster 
Raj S. Mishra, Athang S. Ramadhin, Sharique A. L. Shaikh, Krishna K. Verma,  

Asst. Prof. Tejas K. Thakur 
Dept. of Automobile Engineering 

Theem College of Engineering, India.  
mr.rajmishra123@gmail.com, ramadhin85@gmail.com, shaikh.sharique1003@gmail.com, krishnaverma311997@gmail.com, 

tejaskthakur@gmail.com

 
Abstract-In Automotive vehicles that are completely mechanical in nature, the braking system makes use of a vast surface to 

produce a rubbing action and converting all energy received into heat. The stopping power or capacity of brake can largely 

vary with the amount of frictional power generated. The objective is to capture this released energy byproduct, when brakes 

are applied and use it for electric power generation. With the help of conventional regenerative braking systems available in 

the markets, the above mentioned claim could be achieved. To enhance this system even more with an incorporation of DC to 

DC transfer (BOOST) module in the regenerative braking circuit we target to amplify the output generated even more which 

will be sufficient enough to recharge the battery at a much efficient rate resulting in less battery recharging times. The power 

can be further stored in capacitors for emergency electronic motor boost torque, providing immense acceleration at an instant  

to avoid accidents from rear or the sides making it a Safety feature. 
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I. INTRODUCTION 
 

Small IC engine, optimal operating points and 

regenerative braking results in much better fuel economy 

and lower emissions than IC engine-alone powered 

vehicles. High energy density petroleum fuel and 

convenient fueling systems result in long operating range 
and easy refueling. All these advantages make HEVs, the 

most promising alternatives for the next generation 

vehicles.  

 

Today the demand for more eco- friendly vehicles, 

growing concern on CO2 emission, global warming has 

increased the research in the field of electric vehicles and 

HEV seems to be a temporary practical alternative. The 

hybrid electric power train is now accepted as the lowest 

cost near-term solution.  

 
Hybridization provides the following power train features: 

Idle stop, Torque augmentation, Regenerative braking. 

Regenerative braking, or energy recuperation, is the 

principal means through which kinetic energy of the 

vehicle is returned to electric energy storage rather than 

burned off as heat in the brake pads. But there are practical 

limits to how much and how fast regenerative braking can 

be applied. 

 

Smooth and seamless brake feel is the result of a fine 

balance between Motor/Generator energy recuperation and 

the vehicle’s foundation brakes. The best brake system for 
a hybrid is what is known as series regenerative braking 

system (RBS). Power Electronics plays a major role in 

HEV and a massive growth is predicted in coming future. 

Changing scenario demands for an increase in electrical 

consumption to be able to elevate the level of comfort and 

security.  

 

Another vector of improvement is the diminution and 

exhaustive use of fuel consumption per kilometer. It is 

clear that, to be able to integrate both aspects, it must use 

an electrical supply system that fulfills these three general 

requirements: 

 It makes an optimal transformation of the mechanical 

energy into electrical energy. 

 It distributes the electrical energy with minimum losses. 

 It supplies the required services(loads) with maximum 

efficiency and with storage. 

 

The concept of interfacing the vehicle power plant to the 

electric traction system via, a DC/DC converter has 

considerable merit. This can be achieved by using a 

BUCK-BOOST CONVERTER. The battery would 

interface to the DC bus through a high-power DC/DC 

converter (i.e., DC transformer), thereby reducing the size 

and cost of the semiconductor switching devices. 

 
The other use of the Buck-Boost converter is in driving the 

auxiliary equipment which run on lower voltage rating and 

are powered by the battery pack which is at higher voltage 

rating. The regenerative braking is also applied using the 

bidirectional buck-boost converter which increases the 

mileage of the vehicle and the overall efficiency. And for 

vehicle applications, the efficiency and the size are the two 

most important aspects to be considered. So the isolated 

converter is not suitable in this case. We have chosen to 
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build the buck-boost converter because of its versatility 

and wide range of uses in today’s market.  
 

The largest problem with these converters is still 

efficiency although there is also an interest to make these 

converters as small as possible and to control the heat 

dissipation. For the converter that to we will build will 

have a range of inputs of and an output range of the output 

ripple is enough for requirements and will range from will 

range from _Watts to Watts. A % efficiency rating will be 

attempted. 

 

II. LITERATURE SURVEY 
 

The survey considered in this work is categorized in the 

following subsections separately as: 

 

1. Regenerative braking of dc motor with renewable 

sources using bi-directional 

 

S. Rebekah Eunice Ruby, N. Hariharan, N.Kalaiarasi, 

V. C Shanmugapriyaa, S. P. Raghavel,  

RMK College of Engineering and Technology,Chennai.  

 

The regenerative braking concept uses the back emf of   

themotor  to  recharge  the  battery  after  stepping up  

using  2th.1ebi-directional converter. The major advantage 

of our systemis  the  storage  of  energy  produced  during  

braking using  2th.1e.regenerative braking and the multi-

port concept make the motor more reliable. Using bi-

directional convertor charging can also be done by 

connecting a direct ac line.  
 

The regenerative braking regenerates the small amount of 

the supplied energy which will be wasted during braking. 

The bi- directional converter uses the minimum energy by 

boosting it.By these methods the available minimum 

amount of renewable sources effectively and the system is 

made more reliable. 

 

2. Regenerative Braking Using Buckboost Converter 

 

Dept. of Electronics and Communication Engineering,  

National Institute of Technology, Rourkela,  

Pragyan Priyanka Satapathy.  

Under the supervision of Prof. K.K Mahapatra. 

 

The main goal of the  present  work  is  to  design,  model 

and simulate a Bidirectional DC DC Buck Boost converter 

with a battery pack at  the buck  side  and  a  capacitor in 

the boost side.  

 

In accordance with this objective, the methodology for 

selecting an appropriate topology of the bidirectional DC 

DC converter has been presented  and then the  controller  
to  generate  a controlled PWM signal has been designed 

to meet the required specifications. The proposed system 

when used with motor load provides higher decelerations 

and accelerations of the electric vehicle with minimum 

power losses, and minimum degradation of battery. 
 

The system uses an IGBT  Buck- Boost converter a main 

battery pack to drive the motor,a capacitor to store energy 

and system controller measures the converter output 

voltage and generates a controlled PWM 

 

3. Dual Control Regenerative Braking Strategy 

forTwo- Wheeler application. 

 

Siddhart Mehta, S hema 

Department of ECE, North Carolina State University, 

Raleigh, NC, USA 
 

In this paper the focus is on the dual voltage and current 

control strategy which is used to extract the maximum 

possile energy during the regenerative braking and to 

ensure that the vehicle stops in an optimum time frame. In 

addition fuzzy logic control is used to determine the 

battery charging current as its determining factors vehicle 

speed and brake force requirement have an uncertain 

relation with it.  

 

In addition a cascaded bidirectional buckboost converter 
with a machine has been used. The system is made more 

realistic by using a fuzzy logic controller that determines 

the ratio of regenerative braking to the total braking and 

the permissible battery charging current formulation 

results validate that during the regenerative braking 

process energy is stored in the battery even for low back 

emf using the dual control strategy  

 

4. Development of Regenerative Braking Concept for 

Electric Vehicle Enhanced with Bidirectional 

Converter. 

 

With the following members,  

V. subramanium, M. Kavitha, S Jayaprakash  

 

By carrying out simulations in Matlab Simulink they 

created acircuit using half bridge cells and were 

successfulIn regaining energy lost due to brakingThey 

even implemented it and made a hardware model.  

 

5. Regenerative Braking System of Electric Vehicle 

Driven by Brushless DC Motor. 

 
A project under Xiaohong Nian, Fei Peng, and Hang 

Zhang Using a bldc motor and MOSFET fand with a brake 

subsystem for RBS, they were able to produce 38% of the 

total energy.  

 

With the use of fuzzy control methods and PID controller 

method their system ensured safety and energy recovery in 

different braking situations 

6. Performance Improvement of Regenerative braking 

system. 
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Students from Saraswati college of engineering made a 

project with the aim to reduce the weight of the existing 
RBS systems to increased efficiency. They researched 

different methods and possible solutions to increased 

efficiency. They even use a super capicitor to improve 

conversion rate 

 

III. CONCLUSION 
 
Modern problems and challenges which need the current 

technology to provide with at par efficiency and 

performance/optimal operation. Above used hybridization 

techniques results in increased output delivery as per the 

needs. Suggested modifications don't change or have any 

effect on the petrol/energy consumption in the already 

existing vehicular system. This isolated booster converter 

model can be applied successfully to systems. 

 

IV. FUTURE SCOPE 
 

The concept of using of waste energy and channeling it 

back into the system has been trending since the early 

1970s.With modifications and hybridizations still being 

applied to the system. In a world where efficiency is the 

key and losses are undesirable, sustainable Energy systems 

are called for. Energy Recovery systems which are known 

to enhance the total performance of a set up are a crucial 
part, playing a vital role in most of the systems. Drives and 

gears are used to achieve positive gear ratios to amplify 

the output.  

 

Similarly, when these gears are cut off with power supply, 

they tend to follow the motion even then. This is caused 

due to inertia due to self-weight and motion. Every place 

where gears are used, the residual energy can be used 

again. 

 

Electrical amplification proves to be more efficient than 

their mechanical counterparts. Electrical systems require 
less maintenance and repair and isn't costly. As the future 

is moving towards electric mobility and as we are thriving 

on advanced systems, hybrid control systems are in the 

need of the hour. Kinetic Energy Regenerative Systems 

can be massively applied at factories and industries where 

manufacturing is heavy. Where conveyor roller is used or 

a transporter roller is used with a conveyor belt. In 

automobile industry where application of brake is 

necessary. 

 

In motorsport, Formula One have stated that they support 
responsible solutions to the world's environmental 

challenges, and the FIA allowed the use of 81 hp (60 kW; 

82 PS) KERS in the regulations for the 2009 Formula One 

season. Teams began testing systems in 2008: energy can 

either be stored as mechanical energy (as in a flywheel) or 

as electrical energy (as in a battery or supercapacitor). 
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