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Abstract: Electrical Vehicle (EVs) have recently attracted considerable attention and so did the development of battery 

technologies. Although the battery technology has been significantly advanced, the available batteries do not entirely meet the 

energy demand of EV power consumption. Incorporation of solar panel (PV) and Ultra capacitor (UC) based Hybrid Energy 

Storage System (HESS) is developed to maximize EV drive range. It also reduce the stress on battery during dynamic conditions. 

This paper represents the state of art for the hybrid energy sources with PV, Battery and Ultra capacitor (UC). The advantage of 

this setup offer better acceleration performance, longer driving range and controlled regenerative braking. The Bidirectional 

DC/DC converter is used for proper flow of power to motor during various stage of driving cycle. 
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I. INTRODUCTION 

As we know our transportation system depend on the carbon base fuel but due to limited sources availability of the resources the 
interest toward the alternative renewable resources has been increase which include wind, solar, tides, hydropower etc. due to 

which pollution decrease. It is necessary to develop proper power management in electric vehicle so energy management strategy 

is develop for that. In order to improve the driving performance of the motor under low temperature and the braking energy 

recovery performance of the vehicle, as well as the low-temperature sufficient power to heat the battery to meet the requirements 

of high specific power and high specific energy characteristics in energy storage system, it is proposed that an ultra-capacitor with 

excellent low temperature performance and high specific power be combine with a high specific energy Ni-Mn-Co (NMC) 

lithium-ion battery to form a hybrid energy storage system (HESS)[8]. 

 

Traditional gasoline and diesel vehicle have lead to many problem such as global warming, environment pollution and exhaustion 

of petroleum energy [2].Compared to internal combustion engine, fuel cell and battery have high efficiency and also have zero 

pollution emission. One of the front runner in the field of renewable resources is solar power. Photovoltaic (PV) cell are used to 
convert the solar power into electrical power [7].Hybrid power supply system is a system in which different type of energy 

generation have been connected to energy storage system supplying the load at any time. PV is the standout among the best 

sustainable power sources. Solar energy is most abundant from of renewable energy. It usage has increased considerably in recent 

time as it has become more feasible and convenient. Power electronic has been playing a major role in this area. Power electronic 

converter help in converting DC power into AC power. This AC power can then be used for supplying local load or grid [4]. The 

batteries lose their performances over time for several reasons associated with the properties of the electro-active materials, 

conductivity and chemical stability of the current collectors, selection of the electrolytes compatible with the morphology of the 

electrodes, redox activities of the additives in electrodes or in electrolytes, as well as overcharging, internal and external 

environment and the application specifications [3]. 

 

Although significant advancements have been made during the past decades to improve the battery performance, the main 

problem comes from the peak usage. Even in small electronic devices such as mobile phones and laptops, the battery damage 
occurs upon sudden change of the battery's energy. This situation is frequent in EVs, as different factors such as driving style, 

road, etc., cause rapid changes in the power consumption. A battery performs well when it is discharged monotonically because 

the corresponding electrochemical reaction can proceed monotonically. However, when EV requires the sudden power 

consumption during its acceleration, the battery pack cannot be discharged quickly enough to satisfy this requirement. The same 

applies to a high current changes into the batteries that generated during the braking of the EV. These fluctuating flows of a high 

electric current into and from the battery could have a detrimental effect on the electrolytes. When this acceleration/braking is 

repetitive (city driving for example), it can shorten the life of the batteries [3].Thus to overcome all these problem ultra-capacitor 

Is used to meet all demand. i.e. Transient phase such as starting and braking to satisfy the high power demand in short time ultra-

capacitor is used. The power density of ultra-capacitor is high because it can provide thousand number of charging and 

discharging cycle [1]. Power electronic plays an important role in energy management in electric vehicle, with the use of 

bidirectional converter, power can be control in both the directions and also with the help of it charging and discharging take 
place in battery and ultra-capacitor. Boost converter is used to boost the power of solar, as solar panel is not able to generate the 

required power so boost converter is used.so due to limited power availability battery and ultra-capacitor is used to drive the 

vehicle. 
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