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Can a new energy storage traction power supply system improve regenerative braking energy utilisation?

To solve the negative sequence (NS) problem and enhance the regenerative braking energy (RBE) utilisation

in an electrified railway, a novel energy storage traction power supply system (ESTPSS) is proposed in this

study.

 

Can energy storage systems be used in electrified railways?

Currently,as the key technology of smart grids and distributed generation,energy storage systems (ESSs) have

attracted worldwide attention [24,25]. The ESS can play a vital role in power demand-side management and

load shifting. Moreover,the potential of an ESS in electrified railways has been widely discussed.

 

Which traction power supply system is used in electrified railways?

The single-phase 25 kV AC power supply system is widely used in electrified railways . Since the traction

power supply system (TPSS) adopts a special three-phase to single-phase structure, it will cause three-phase

voltage unbalance problem on the power grid.

 

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.

 

Can MMC-RPC be used in high-speed railway traction power supply system?

Li, T.; Shi, Y. Application of MMC-RPC in High-Speed Railway Traction Power Supply System Based on

Energy Storage. Appl.

 

Why is ESS important in railway system?

The ESS also plays a critical role in line-power managementin railway systems. Line voltage increases when

external energy (such as RBE) is injected to the line powering the same load,while the voltage drops

significantly when the supply of power is insufficient to meet the demand from the traction load.

To mitigate voltage unbalance (VU) and eliminate the neutral sections while reducing the energy consumption

of railways, a flexible traction power supply system (FTPSS) ...

the electrically powered vehicles on the high-speed railway line. The Traction Power Supply System (TPS) is

based upon a 50 hz, 2x25 kilovolt (kV) autotran sformer feed configuration. If justified by local conditions or

by a technical-economic study, 1x25 kV traction power supply system may be implemented for some sections.

Many studies address the issues of determining the efficiency of energy recovery on mainline railways. For
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example, the paper (Li et al., 2020) presents the results of studies on the distribution of regenerative braking

energy in the system of traction power supply of a station based on the inductive coupling power transfer

(ICPT) system.The study proposes an ...

The energy storage system is an alternative because it not only deals with regenerative braking energy but also

smooths drastic fluctuation of load power profile and optimizes energy management. ... Industrial frequency ...

The railway power conditioner-based energy storage system (RPC-based ESS) is a promising technology to

improve the regenerative braking energy (RBE) utilization and power quality of AC direct-fed ...

In the new system, a power flow controller is adopted to compensate for the NS, and a super-capacitor energy

storage system is applied to absorb and release the RBE. In addition, through the cooperation of each part, the

proposed power supply system can provide continuous power without neutral sections.

2.1 Topology of Traction Power Supply System with Energy Storage System. Figure 1 describes the specific

topology of electrified railway traction power supply system with battery energy storage system. It mainly

consists of three parts: 1) traction power supply system, the traction substation transforms 220 kV three-phase

voltage into 27.5 kV ...

Electrified railway is one of the most energy-efficient and environmentally-friendly transport systems and has

achieved considerable development in recent decades [1].The single-phase 25 kV AC traction power supply

system (TPSS) is the core component of electrified railways, which is the major power source for electric

locomotives.

The objective function considered in this work is the minimization of total operating cost of electrified railway

system consisting of cost of power generation from the external power system, cost of power obtained from

RERs such as wind and solar PV sources, cost of power from storage systems such as battery storage and

supercapacitors, and the ...

Toshiba Traction Energy Storage Systems for DC traction power supply: increased energy efficiency and

more reliable operation of railway networks. ... Toshiba''s Traction Energy Storage System with SCiB(TM)

rechargeable battery for DC Railway Power Supply Systems is an energy-saving solution equipped with

Toshiba''s own high-quality battery ...

A dual mode traction power supply system (TPSS), as a high-efficiency transportation approach, is composed

of a mainline railway (AC traction power supply system) and an urban railway (DC traction ...

High-speed railways generate a large amount of regenerative braking energy during operation but this energy

is not utilized efficiently. In order to realize the recycling of regenerative braking energy of high-speed

railways, ...
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The high-energy device can be used as an energy supplier to meet long-term energy needs, while the

high-power device can be used as a power supplier to satisfy short ...

A similar bi-level frame is adopted for the sizing of the hybrid energy storage system (HESS) with the state

machine-based power flow control strategy and rain flow counting method in [11].

Traction power fluctuations have economic and environmental effects on high-speed railway system (HSRS).

The combination of energy storage system (ESS) and HSRS shows a promising potential for utilization of

regenerative braking energy and peak shaving and valley filling. This paper studies a hybrid energy storage

system (HESS) for traction substation ...

The energy storage system is an alternative because it not only deals with regenerative braking energy but also

smooths drastic fluctuation of load power profile and optimizes energy management. In this work, we ...

Keywords Electrified railway Co-phase traction power supply system Energy storage Peak shaving Valley

filling Power quality Super capacitor List of symbols w Electric energy ... Power management in co-phase

traction power supply system with super capacitor energy storage... 87 Rail. Eng. Science (2020) 28(1):85-96

123. connecting mode ...

The paper (Cascetta et al., 2021) presents the results of a feasibility study aimed at determining the type of

energy storage systems that can be installed at railway AC/DC ...

Multi time scale management and coordination strategy for stationary super capacitor energy storage in urban

rail transit power supply system. Author links open overlay panel Yajie Zhao, Zhihong Zhong, Fei Lin,

Zhongping Yang. Show more. Add to Mendeley ... Super Capacitor Energy Storage System: Rated power:

kW: 1500: Energy storage: kWh: 9.72 ...

To solve the negative sequence (NS) problem and enhance the regenerative braking energy (RBE) utilisation

in an electrified railway, a novel energy storage traction power supply system (ESTPSS) is pr...

IET Generation, Transmission &  Distribution Research Article Energy storage traction power supply system

and control strategy for an electrified railway ISSN 1751-8687 Received on 11th October 2019 Revised 16th

February 2020 ...

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.

...

The total daily cost in Table 3 includes the daily power purchase cost of high-speed railway traction power
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supply system, the daily investment operation and maintenance cost converted from energy storage system

and converter converted to daily investment cost. The energy storage system can recycle the regenerative

braking energy and reduce the peak value ...

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 ...

This paper proposed a back-to-back PV generation system for electrified railway and a control strategy based

on special characteristics of railway traction power supply system. The PV energy was ...
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