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Considering environmental concerns, electric vehicles (EVs) are gaining popularity over conventional internal

combustion (IC) engine-based vehicles. Hybrid energy-storage systems (HESSs), comprising a combination of

batteries and supercapacitors (SCs), are increasingly utilized in EVs. Such HESS-equipped EVs typically

outperform standard electric ...

This article delivers a comprehensive overview of electric vehicle architectures, energy storage systems, and

motor traction power. Subsequently, it emphasizes different charge equalization ...

The battery/ultracapacitor hybrid power supply system can solve the problems of high cost and short life of a

single power system, and the energy management of hybrid power system has become a vital issue in the field

of electric vehicles. In this paper, a fuzzy energy management strategy on the state-of-charge (SOC)

estimation of power battery is proposed. ...

The technological route plan for the electric vehicle has gradually developed into three vertical and three

horizontal lines. The three verticals represent hybrid electric vehicles (HEV), pure electric vehicles (PEV), and

fuel cell vehicles, while the three horizontals represent a multi-energy driving force for the motor, its process

control, and power management system ...

Conventional fuel-fired vehicles use the energy generated by the combustion of fossil fuels to power their

operation, but the products of combustion lead to a dramatic increase in ambient levels of air pollutants, which

not only causes environmental problems but also exacerbates energy depletion to a certain extent [1]  order to

alleviate the environmental ...

The energy storage system has a great demand for their high specific energy and power, high-temperature

tolerance, and long lifetime in the electric vehicle market. For reducing the individual battery or super

capacitor cell-damaging change, capacitive loss over the charging or discharging time and prolong the lifetime

on the string, the cell ...

For plug-in hybrid electric vehicle (PHEV), using a hybrid energy storage system (HESS) instead of a single

battery system can prolong the battery life and reduce the vehicle ...
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Electric vehicles (EVs) of the modern era are almost on the verge of tipping scale against internal combustion

engines (ICE). ICE vehicles are favorable since petrol has a much higher energy density and requires less

space for storage. However, the ICE emits carbon dioxide which pollutes the environment and causes global

warming. Hence, alternate engine ...

The electric load in a hybrid vehicle comprises of traction load and nontraction load [].Regarding traction

load, the energy storage is only responsible to supply an intermittent peak power which may be from a few

seconds, such as in hard acceleration, steep hill climbing, obstacle negotiation, etc., to several minutes, such as

in cross-country operation, medium hill ...

An electric vehicle consists of power electronic converters, energy storage system, electric motor and

electronic controllers [15]. Hannan et al. [16] presented a detailed review on ESS technologies, their

characteristics, evaluation processes, classifications and energy conversion for EV applications.

In most situations, fuel cells (FCs) are insufficient to supply power demands in hybrid electric vehicles

(HEVs), thus battery storage systems (BSSs) are used to make the system more efficient ...

The introduction and development of efficient regenerative braking systems (RBSs) highlight the automobile

industry''s attempt to develop a vehicle that recuperates the energy that dissipates during braking [9], [10].The

purpose of this technology is to recover a portion of the kinetic energy wasted during the car''s braking process

[11] and reuse it for ...

Grid Energy Storage Regulation: FESS helps maintain grid stability by absorbing and supplying power to

match demand and supply fluctuations. It can store excess energy during low demand periods and release it

during peak demand times, ensuring a balanced grid load.

Developments of battery technology had a drastic effect on the EV market because EV driving power supply

entirely depends on batteries [37]. A lead-acid battery is used in the early EV system. After that, researchers

have continuously worked on the EV system and proposed higher specific energy and power density storage

batteries [38].

The modern era of green transportation based on Industry 4.0 is leading the automotive industry to focus on

the electrification of all vehicles. This trend is affected by the massive advantages offered by electric vehicles

(EV), such as pollution-free, economical and low-maintenance cost operation. The heart of this system is the

electric motor powered by lithium ...
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