
ENERGY STORAGE TRAM
DEMONSTRATION LINE

Can EVs be used as energy storage for the tram network? Therefore,this

research assumes that the tram service provider would provide the EV

owners,who allow their EVs to be used as energy storage for the tram

network,with incentives (e.g. discounted travel perhaps) to compensate for

the extra degradation of the EV battery.

Can energy storage improve regenerative braking in a light rail system?

An energy storage system (ESS) is considered as an effective measure to

improve regenerative brakingand hence improve the energy balance of a

light rail system,as it can store the un-utilized regenerated electricity and

feed the stored electricity back to the supply network when needed (

Morita et al.,2008,Teymourfar et al.,2012 ).

Should rail vehicles have onboard energy storage systems? However, the

last decade saw an increasing interest in rail vehicles with onboard energy

storage systems (OESSs) for improved energy efficiency and potential

catenary-free operation. These vehicles can minimize costs by reducing

maintenance and installation requirements of the electrified infrastructure.

On October 10, 2020, a tram with a full load of passengers slowly drove

out of the station and headed towards the terminal of the demonstration

line. From this moment on, the Sanya Tram Demonstration Line, which

was built for 4 years, officially carried passengers. This marked the initial

operation of China's first tram PPP project under the 

With the application of the world's first commercially operated hydrogen

energy tram demonstration line with a maximum speed of 70 km/h

developed by CRRC Qingdao Sifang Locomotive and Rolling Stock Co.,

Ltd. in Gaoming, Foshan, China,, fuel cell trams have been

commercialized, and their operating life and safety have been recognized

by the market .
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Based on the existing operating mode of a tram on a certain line, this

study examines the combination of ground-charging devices and energy

storage technology to form a vehicle (with a Li battery and a super

capacitor) and a ground (ground charging pile) power system.  Yuxuan

XIE, Yunju BAI, Yijun XIAO. Overall capacity allocation of energy 

The supercapacitor energy storage type tram project under construction in

China: T1 line of tram in Dahanyang District of Wuhan, with a total length

of 19km, has purchased 21 super capacitor vehicles; Ningbo Yinzhou

District Tram Demonstration Line, with a total length of 8km, has

purchased 10 super capacitor vehicles; Dongguan Songshan Lake 

This article focuses on the optimization of energy management strategy

(EMS) for the tram equipped with on-board battery-supercapacitor hybrid

energy storage system. The purposes of the optimization are to prolong

the battery life, improve the system efficiency, and realize real-time

control. Therefore, based on the analysis of a large number of historical

operation data, this ???

Since the over-voltage failure frequently occurred in constant voltage

charging process of the charging device, which is installed in trams on

Sanya Demonstration Line in Hainan Province, ???

The hydrogen energy tram is a new energy rail vehicle using hydrogen as

an energy source. Foshan Gaoming Modern Tram Demonstration Line is

the first tramway project powered by hydrogen energy in China, and it is

also the world's first commercially operated hydrogen tramway line.

According to technical director of CRRC Sifang, unlike 
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Based on the existing operating mode of a tram on a certain line, this

study examines the combination of ground-charging devices and energy

storage technology to form a vehicle (with ???

Wayside energy recovery systems (WERS), i.e. stationary energy storage

systems that are connected to the tram grid, absorb this excess energy

and thus improve the energy efficiency or increase voltage stability.

Simulations of DC tram grids with WERS are an important tool to find the

optimal system design and evaluate the operation.

Rosseta was a German company from Dessau-Rosslau (Saxony-Anhalt).

It became insolvent in 2013(*). They built high speed rotating flywheels

(15,000???25,000 rpm), specially designed as braking energy storage in

tram grids or in UPS applications. Depending on the power electronics,

the system was able to store and provide up to 800 kW of power.

Five hydrogen trams operate on the tram line. The trams were jointly

developed by CRRC Corporation Limited (CRRC), the world's largest

railway equipment supplier, and Ballard Power Systems. The trams took

two years of research and development to complete and are each

powered by two of Ballard FCveloCity(R)-XD fuel cell modules. With six 

The recovery of regenerative braking energy has attracted much attention

of researchers. At present, the use methods for re-braking energy mainly

include energy consumption type, energy feedback type, energy storage

type [3], [4], [5], energy storage + energy feedback type [6].The energy

consumption type has low cost, but it will cause ???
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This article focuses on the optimization of energy management strategy

(EMS) for the tram equipped with on-board battery-supercapacitor hybrid

energy storage system. The purposes of ???

It can be applied to tram, marine energy storage power supply, power

compensation device and other high power and energy requirements.  On

August 18, 2020, the construction of the Dishuihu station of the T1 digital

track rubber-tyred tram demonstration line in the Lingang New Area of the

Shanghai Pilot Free Trade Zone officially started.

The energy storage system on the trams has been convinced to meet the

requirements of catenary free tram network for both at home and abroad.

This technology improves the technical level of domestic tram

development greatly and promotes the development of China's rail tram

industry.

as the power supply for energy storage trams, the ground energy storage

system for regen-erative braking energy, and the auxiliary starting device

for internal combustion engines. A series of high-power charging system

schemes for supercapacitors have been pro-posed in recent years

[12???18]. The priority is to focus on the optimal design of 

To increase the usability of new renewable energies, a large-scale energy

storage device that can remove the variables is needed. Hydrogen is a

large-scale energy storage medium with a considerably high energy

capacity, as well as an energy carrier that makes it easy to convert it to

heat energy or electric energy.
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Simms, M.: Hybrid energy storage system: high-tech traction battery

meets tram's hybrid energy storage system requirements. Ind. Technol.

2010(APR/MAY), 20 (2010) Google Scholar Meinert, M.: Experiences of

the hybrid energy storage system Sitras HES based on a NiMH-battery

and double layer capacitors in tram operation.

Our current research focuses on a new type of tram power supply system

that combines ground charging devices and energy storage technology.

Based on the existing operating mode of a tram on a certain line, this

study examines the combination of ground-charging devices and energy

storage technology to form a vehicle (with a Li battery and a super
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Technologies P 35 4.2 Magnified Photos of Fires in Cells, Cell Strings,

Modules, and Energy Storage Systems 40

Battery energy storage technology is a way of energy storage and release

through electrochemical reactions, and is widely used in personal

electronic devices to large-scale power storage 69.Lead 

Traditional trams mostly use overhead catenary and ground conductor rail

power supply, but there are problems such as affecting the urban

landscape and exclusive right-of-way [5].At present, new energy trams

mostly use an on-board energy storage power supply method, and by

using a single energy storage component such as batteries, or

supercapacitors.
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On August 18, 2020, the construction of the Dishuihu station of the T1

digital track rubber-tyred tram demonstration line in the Lingang New Area

of the Shanghai Pilot Free Trade Zone officially started. Aowei won the

first "Shanghai Brand" certification.  Traffic Field Energy Storage and

Other Fields HR

Since the on-board energy storage tram [1, 2] does not need to lay

traction power supply lines and networks, it can effectively reduce the

difficulty and cost of construction, and the energy storage tram is widely

used. In engineering projects, it is necessary to consider both the

construction cost and the reliability of the power supply system 

The energy storage system works as a short time storing and supporting

electrical device. The result of this experiment is presented in Fig. 5. In the

case of convenient conditions (descending part of the line, more trams on

the line, etc.) this strategy can lower the current peaks on the trolley

during acceleration and in the supply net, too.

At the core of the T1 Demonstration Line is a new lightweight, intelligent

medium-capacity digital-rail transit system that uses magnetic markers as

virtual tram tracks, leverages autonomous 

In order to design a well-performing hybrid storage system for trams,

optimization of energy management strategy (EMS) and sizing is crucial.

This paper proposes an improved EMS with energy 
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of energy storage within the coming decade. Through SI 2030, the U.S.

Department of Energy (DOE) is aiming to understand, analyze, and

enable the innovations required to unlock the  demonstration [3].

Supercapacitors also have been deployed in combination with solar

photovoltaic  transportation sector for their low -floor trams for a 

A hybrid energy storage system (HESS) of tram composed of different

energy storage elements (ESEs) is gradually being adopted, leveraging

the advantages of each ESE. The optimal sizing of HESS with a

reasonable combination of different ESEs has become an important issue

in improving energy management efficiency. Therefore, the optimal sizing

???

the Foshan Gaoming Modern Hydrogen Tram Demonstration Line, the

world's  storage tanks (5m3, 45Mpa) and two 355 long tube trailers (26m3,

20MPa) and can  A fuel cell-powered tram uses hydrogen as the energy

source. In a hybrid configuration, fuel cells and ???
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