
Electrified railway energy storage device

Can energy storage devices be used in electrified railways?

This study presents the recent application of energy storage devices in electrified railways,especially

batteries,flywheels,electric double layer capacitors and hybrid energy storage devices. The storage and reuse

of regenerative braking energy is managed by energy storage devices depending on the purpose of each

system.

 

Can onboard energy storage systems be integrated in trains?

As a result, a high tendency for integrating onboard energy storage systems in trains is being observed

worldwide. This article provides a detailed review of onboard railway systems with energy storage devices.

In-service trains as well as relevant prototypes are presented, and their characteristics are analyzed.

 

What is an electrified railway system?

The electrified railway system considered in this work consists of power to/from main electrical grid, power

output from wind and solar PV powers, power to/from electric trains, battery storage and supercapacitor, and it

is depicted in Fig. 1. Electrified railway system with RERs, battery storage and supercapacitors

 

How to select energy storage media suitable for electrified railway power supply system?

In a word, the principles for selecting energy storage media suitable for electrified railway power supply

system are as follows: (1) high energy density and high-power density; (2) High number of cycles and long

service life; (3) High safety; (4) Fast response and no memory effect; (5) Light weight and small size.

 

How to optimize energy storage for electrified railway ESS?

The coordination control and capacity optimization among energy storage modules in HESS is still the key.

The emergence of new energy storage technologies such as power lithium titanate battery and gravity energy

storage also provide more options for electrified railway ESS.

 

Do we need a fair assessment of energy storage devices for electrified railways?

Therefore,it is opinion of the authors that the cooperation between manufacturers,customers and independent

researchers is desirablefor a fair assessment and a significant development of energy storage devices for

electrified railways.

(DOI: 10.1109/TTE.2020.2996362) For improving the energy efficiency of railway systems, onboard energy

storage devices (OESDs) have been applied to assist the traction and recover the regenerative energy. This

article aims to address the optimal sizing problem of OESDs to minimize the catenary energy consumption for

practical train operations. By employing a ...
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of regenerative braking energy is managed by energy storage devices depending on the purpose of each

system.

The first results carried out on real case studies can be very promising, evidencing peaks of about 38.5% of

total energy sold back to the grid [].Differently, the installation of energy storage equipment in the RSO''s

power system can be considered. ''on-board'' and ''wayside'' solutions are widely proposed [8-11]  the first

case, trains are equipped with on ...

In general, the pantograph-catenary is the primary energy supply for a train''s operation in rail transit [1,2].To

improve the diversity and stability of energy supply in emergencies, renewable energy sources like

photovoltaic power have also been introduced in rail transit [].On the other hand, as a supplement to the

primary energy supply system, one key ...

For improving the energy efficiency of railway systems, onboard energy storage devices (OESDs) have been

applied to assist the traction and recover the regenerative energy. This article aims to address the optimal

sizing problem of OESDs to minimize the catenary energy consumption for practical train operations.

storage devices can be used on-board railway cars for three main purposes: energy consumption Nima

Ghaviha et al. / Energy Procedia 105 ( 2017 ) 4561 - 4568 4563 reduction, peak power reduction ...

This article aims to develop the optimal driving strategy of electric trains with three popular types of energy

storage devices, namely supercapacitors, flywheels, and Li-ion ...

Figure 7 shows that the comparison of traction power before adding energy storage device and after adding

energy storage device. It is proved that battery energy storage system can restrain power fluctuation. ... W.L.,

Dai, C.H., Han, C.B.: Back-to-back hybrid energy storage system of electric railway and its control method

considering regene ...

For improving the energy efficiency of railway systems, onboard energy storage devices (OESDs) have been

applied to assist the traction and recover the regenerative ...

To improve the energy-efficiency of transport systems, it is necessary to investigate electric trains with

on-board hybrid energy storage devices (HESDs), which are applied to assist the traction and recover the

regenerative energy. In this paper, a time-based mixed-integer linear programming (MILP) model is proposed

to obtain the energy-saving ...

For improving the energy efficiency of railway systems, on-board energy storage devices (OESDs) have been

applied to assist the traction and recover the regenerative energy.

This article aims to address the optimal sizing problem of OESDs to minimize the catenary energy

consumption for practical train operations by employing a mixed-integer linear programming (MILP) model
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based on energy flow and the law of conservation of energy. For improving the energy efficiency of railway

systems, onboard energy storage devices ...

1 Introduction. Owing to the uncertain future state of energy resources and present concerns for environmental

conservation, energy saving measures and clean energy sources have received significant interest for many

electrified applications; public transport systems in particular have been the focus of efforts to conserve

energy.

In, an example application and future view of an ESS for a DC electric railway in Japan was described. The

authors in [28 - 30] presented a novel RPC based on SC energy storage, and an energy storage plan and

control strategy were discussed. In these studies, each scheme effectively used RBE and realised load shifting.

INDEX TERMS Hydrogen fuel cell, lithium-ion (Li-ion) battery, onboard energy storage, railway traction.

NOMENCLATURE OESD Onboard energy storage device. EMU Electric multiple unit. DMU Diesel

multiple unit. EDMU Electro-diesel multiple unit. BEMU Battery electric multiple unit. HEMU Hydrogen

electric multiple unit. HMU Hydrogen multiple unit ...

This paper presented the integration structure of the system, converter system, flywheel energy storage device,

measurement and control unit. ... TANG Yingwei, LI Shengfei, ZHAO Sifeng. Application and research of

flywheel energy storage system in electrified railway[J]. Energy Storage Science and Technology, 2018, 7(5):

853-860. share this ...

Finally, three kinds of energy storage devices (ESD)& #x2014;battery, supercapacitor, and flywheel, which

are widely used in electrified railway, are simulated by MATLAB platform to verify the feasibility of the

proposed model and provide a reference for the planning of different energy storage types in multi-application

scenarios of electrified ...

3.1. Amount of Power and energy required for elec-tric storage device To store electric energy from

regener-ated braking power of EVs in whole or in part is the same function as charging an electric storage

device quickly. There are only a limited number of devices that can absorb the energy, considering

Considering that connecting the energy storage system to electrified railway can effectively reduce energy

consumption and improve system stability, a comprehensive review on energy storage system of electrified

railway is performed. ... Train speed trajectory optimization with on-board energy storage device. IEEE Trans.

Intell. Transp. Syst ...

This article provides a detailed review of onboard railway systems with energy storage devices. In-service

trains as well as relevant prototypes are presented, and their characteristics are ...

Several real installations of energy storage for railways are shown and compared by using the Ragone plot.

The effect of the use of energy storage devices on electrified railways of the future is discussed. Finally, a
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discussion on the recent applications and developments of energy storage devices is presented in this study.

The effective use ...

This study presents the recent application of energy storage devices in electrified railways, especially batteries,

flywheels, electric double layer capacitors and hybrid energy storage devices. The storage and reuse of

regenerative braking energy is managed by energy storage devices depending on the purpose of each system.

The advantages resulting ...

6.2.2 Track-Side Energy Storage Systems. A detailed analysis of the impact on energy consumption of

installing a track-side energy storage system can be performed using a detailed simulation model, such as the

one presented in Chap. 7, that incorporates a multi-train model and a load-flow model to represent the

electrical network.Newton-Raphson algorithm is ...

This study presents the recent application of energy storage devices in electrified railways, especially batteries,

flywheels, electric double layer capacitors and hybrid energy storage devices. The storage and reuse of ...

IEEE TRANSACTIONS ON TRANSPORTATION ELECTRIFICATION 1 Optimal Sizing of On-Board

Energy Storage Devices for Electrified Railway Systems Chaoxian Wu, Shaofeng Lu*, Fei Xue, Lin Jiang and

Minwu Chen

Despite low energy and fuel consumption levels in the rail sector, further improvements are being pursued by

manufacturers and operators. Their primary efforts aim to reduce traction energy demand, replace diesel, and

limit the impact of ...

Electrified railways are becoming a popular transport medium and these consume a large amount of electrical

energy. Environmental concerns demand reduction in energy use and peak power demand of railway systems.

Furthermore, high transmission losses in DC railway systems make local storage of energy an increasingly

attractive option. An ...

W. Dajieet al., "Application and research of flywheel energy storage system in electrified railway," Energy

Storage Sci. Technol., vol. 7, no. 5, pp. 853-860, 2018. ... using local renewable resources and a certain

capacity of energy storage devices to construct a microgrid for power supply will be the only choice. This

paper introduces a ...

The foremost functionalities of the railway ESSes are presented together with possible solutions proposed

from the academic arena and current practice in the railway industry and a comprehensive comparison is

presented for various ESS technologies. As a large energy consumer, the railway systems in many countries

have been electrified gradually for the ...

In [16], a literature review of the developments and applications of energy storage devices in electrified

railways is presented (up to the year 2014) with the main focus being comparing the ...
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This paper provides a detailed review of onboard railway systems with energy storage devices. In-service

trains as well as relevant prototypes are presented and their characteristics are analyzed.

This paper suggests a general algorithm for speed profile optimization of an electric train with an on-board

energy storage device, during catenary-free operation on a given line section.

With the rapid progress in railway electrification and energy storage technologies, onboard energy storage

devices (OESDs) have been widely utilized in modern railway systems to reduce energy consumption. This

article aims to develop the optimal driving strategy of electric trains with three popular types of energy storage

devices, namely ...

As a result, a high tendency for integrating onboard energy storage systems in trains is being observed

worldwide. This article provides a detailed review of onboard railway systems with energy storage devices.

In-service trains as well as relevant prototypes are presented, and their characteristics are analyzed.

7.1 Onboard energy storage in electrified rail systems. ... and distributed energy storage devices requires a

broader application of the smart grid concept to electrified railways. Smart energy management strategies will

thus be required for reliable and energy-efficient operation of the railway system. On the other hand,

innovative paradigms ...
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