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This paper presents a hierarchical deep reinforcement learning (DRL) method for the scheduling of energy

consumptions of smart home appliances and distributed energy resources (DERs) including an energy storage

system (ESS) and an electric vehicle (EV). Compared to Q-learning algorithms based on a discrete action

space, the novelty of the ...

This chapter describes the growth of Electric Vehicles (EVs) and their energy storage system. The size,

capacity and the cost are the primary factors used for the selection of EVs energy storage system. Thus,

batteries used for the energy storage systems have been discussed in the chapter.

For these &quot;it would be possible to bring the electric vehicles together in a regional group in a certain

district of a city or in a business park. Not all the vehicles will be there, but some will always be parked and

they can be used for energy management purposes,&quot; says Danzer. ... The Car as an Energy Storage

System. ATZ Worldw 123, 8-13 ...

Hybrid energy storage systems (HESS) are used to optimize the performances of the embedded storage system

in electric vehicles. The hybridization of the storage system separates energy and power sources, for example,

battery and supercapacitor, in order to use their characteristics at their best. This paper deals with the

improvement of the size, efficiency, ...

It should also be produced and disposed of in an environmentally friendly manner. This leaves many research

challenges, and the purpose of this Special Issue is therefore to provide a platform for sharing the latest

findings on energy storage systems for electric vehicles (electric cars, buses, aircraft, ships, etc.).

The powertrain of any Electric Vehicle architecture comprises a combination of software, sensors, and

hardware. The general configuration of an EV is shown in Figure 3. The hardware comprises five fundamental

components: the battery pack, power electronic converters, charging system, battery management system

(BMS) and traction motor.

The design of a battery bank that satisfies specific demands and range requirements of electric vehicles

requires a lot of attention. For the sizing, requirements covering the characteristics of the batteries and the

vehicle are taken into consideration, and optimally providing the most suitable battery cell type as well as the

best arrangement for them is a task ...

Electric vehicles have gained great attention over the last decades. The first attempt for an electric vehicle ever

for road transportation was made back in the USA at 1834 [1].The evolution of newer storage and

management systems along with more efficient motors were the extra steps needed in an attempt to replace the

polluting and complex Internal Combustion ...
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Energy storage is one of the hot points of research in electrical power engineering as it is essential in power

systems. It can improve power system stability, shorten energy generation environmental influence, enhance

system efficiency, and ...

The application of compound energy storage systems can not only increase the cruising range of electric

vehicles but also prolong the service life of batteries [[6], [7], [8]], which enhances the overall performance of

electric vehicles, promotes the further development of the new energy vehicle industry and becomes a key to

achieve the energy ...

Thermal Energy Storage (TES) systems are pivotal in advancing net-zero energy transitions, particularly in the

energy sector, which is a major contributor to climate change due to carbon emissions. In electrical vehicles

(EVs), TES systems enhance battery performance and regulate cabin temperatures, thus improving energy

efficiency and extending vehicle range. ...

Energy and transportation system are two important components of modern society, and the electrification of

the transportation system has become an international consensus to mitigate energy and environmental issues

[1]  recent years, the concept of the electric vehicle, electric train, and electric aircraft has been adopted by

many countries to reduce greenhouse ...

FuelCell and Battery Electric Vehicles Compared By C. E. (Sandy) Thomas, Ph.D., President H2Gen

Innovations, Inc. Alexandria, Virginia. Thomas@h2gen  ... Energy Storage System Volume NiMH Battery

(liters) 200 . DOE H2 Storage Goal -0 ...

Vehicle-to-Building (V2B) - The discharging of electricity from EVs to building energy management systems,

providing back-up and emergency services to homes and businesses; it ... They are now also consolidating

around mobile energy storage (i.e., electric vehicles), stationary energy storage, microgrids, and other parts of

the grid. In the ...

The comparative study has shown the different key factors of market available electric vehicles, different

types of energy storage systems, and voltage balancing circuits. The study will help the researcher improve the

high efficient energy storage system and balancing circuit that is highly applicable to the electric vehicle.

A novel multimode hybrid energy storage system and its energy management strategy for electric vehicles J.

Power Sources, 281 ( 2015 ), pp. 432 - 443, 10.1016/j.jpowsour.2015.02.012 View PDF View article View in

Scopus Google Scholar

The increase of vehicles on roads has caused two major problems, namely, traffic jams and carbon dioxide

(CO 2) emissions.Generally, a conventional vehicle dissipates heat during consumption of approximately 85%

of total fuel energy [2], [3] in terms of CO 2, carbon monoxide, nitrogen oxide, hydrocarbon, water, and other

greenhouse gases (GHGs); 83.7% of ...
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When compared to conventional energy storage systems for electric vehicles, hybrid energy storage systems

offer improvements in terms of energy density, operating temperature, power density, and driving range. Thus,

the review paper explores the different architectures of a hybrid energy storage system, which include passive,

semi-active, or ...

The fuel cells possess the highest energy density among all the energy storage systems . Other advantages of

the FCEV are high efficiency, transient response, high performance, and reliability. ... an EV is charged from

the grid using a specific power level and the protocol that facilitates the communication of the energy operator

(Electric ...

The EV includes battery EVs (BEV), HEVs, plug-in HEVs (PHEV), and fuel cell EVs (FCEV). The main

issue is the cost of energy sources in electric vehicles. The cost of energy is almost one-third of the total cost

of vehicle (Lu et al., 2013). Automobile companies like BMW, Volkswagen, Honda, Ford, Mitsubishi,

Toyota, etc., are focusing mostly on ...

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

motor traction power. Subsequently, it emphasizes different charge equalization methodologies of the energy

storage system.

Energy management strategy of hybrid energy storage system for electric vehicles based on genetic algorithm

optimization and temperature effect. Journal of Energy Storage, 51 (2022), Article 104314. View PDF View

article View in Scopus Google Scholar [54]
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