
Old battery storage tram

An on-board energy storage system for catenary free operation of a tram is investigated, using a Lithium

Titanate Oxide (LTO) battery system. The battery unit is charged by trackside power ...

Trams with energy storage are popular for their energy efficiency and reduced operational risk.An effective

energy management strategy is optimized to enable a reasonable distribution of demand power among the

storage elements, efficient use of energy as well as enhance the service life of the hybrid energy storage

system (HESS). Thus, an energy ...

The tram has a hybrid storage system comprising two 150 kW fuel cell stacks, two battery packs of 20 kWh

each, and two SC modules with a rated capacitance of 45 F each. A total amount of around 12 kg of hydrogen

at 350 bar is stored onboard each vehicle, yielding an average range of approx. 40 km with speeds up to 70

km/h [ 72 ].

During the late 1990s Tram No. 918 was placed into storage as part of the MMTB''s reserve fleet. In March

2005, Tram No. 918 was transferred to Bendigo to operate as a Vintage Talking Tram. In 2017, Tram No. 918

was transformed into the Dja Dja Wurrung Tram to share the fascinating traditions of Bendigo''s first people.

Increasing urban tram system efficiency, with battery storage and electric vehicle charging. Author links open

overlay panel Teng Zhang a, Rui Zhao a, Erica E.F. Ballantyne b, David.A Stone a. ... Battery energy storage

system (BESS) has many purposes especially in terms of power and transport sectors (renewable energy and

electric vehicles ...

This paper introduces an optimal sizing method for a catenary-free tram, in which both on-board energy

storage systems and charging infrastructures are considered. To quantitatively analyze the trade-off between

available charging time and economic operation, a daily cost function containing a whole life-time cost of

energy storage and an expense of ...

This pilot project''s energy storage unit offers a capacity of approximately 500 kWh and is made up of around

20 battery systems which were previously used to cover thousands of miles in the ...

Compared with the traditional overhead contact grid or third-rail power supply, energy storage trams equipped

with lithium batteries have been developed rapidly because of ...

Schematic diagrams of different energy supplies for the catenary-free tram: (a) UC storage systems with

fast-charging at each station (US-FC), (b) battery storage systems with slow-charging at ...

The ambitious project, slated to be the world''s longest catenary-free tramway line, will stretch across 22.4
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kilometres, weaving through five of AlUla''s core historical districts: ...

Title: Increasing Urban Tram System Efficiency, With Battery Storage and Electric Vehicle Charging

Abstract: This paper examines the possible placement of Energy Storage Systems (ESS) on an urban tram

system for the purpose of exploring potential increases in operating efficiency through the examination of

different locations for battery energy ...

The Supertram network consists of three lines (or routes) and 48 stops. There are also 12 substations to supply

energy to the system. The map of the Supertram is shown in Fig. 1.The substations are located at the stops

identified with a red underline in Fig. 1.There are also overlaps between lines where the routes utilise the same

rails, for example, as seen in Fig. 1, ...

The first electric tram was tested on the West Metropolitan Tramways Acton-to-Kew route following the

invention of the storage battery in 1883. Despite this, the first fully operational electric tram with power

supplied by overhead wires was only introduced by the Croydon Corporation in 1901.

Download Citation | The Charging Control Scheme of On-board Battery Energy Storage System in Tram |

Pure battery-driven trams often use battery packs in parallel due to power and energy requirements.

On 1 October 2015, Bombardier successfully completed a 41.6 km catenary-free test run with a tram powered

entirely by its Primove battery in combination with a Mitrac propulsion system. The test run was conducted in

the German city of Mannheim on the network of Rhein-Neckar-Verkehr GmbH (RNV), the transport operator

for the region.

Compared to independently battery powered tram, battery size is reduced by 62.5%. Suggested applications

for the BACL tram system are on short, fairly flat, idle lines with few stops. ... particularly an old route which

was constructed without electrification consideration [13, 14]. ... Fig. 1 Need for on-board energy storage

Table 1 Battery ...

Catenary and storage battery hybrid system for electric railcar series EV-E301; N. Shiraki et al. Propulsion

system for catenary and storage battery hybrid electric railcar series EV-E301; V.I. Herrera et al. Optimal

energy management and sizing of a battery-supercapacitor-based light rail vehicle with a multiobjective

approach

The trial involves installing battery packs on an existing Hitachi-built Sirio tram, which covered a section of

the line under battery power. The innovation allows power to be ...

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 ...

Tram with energy storage is the application of energy storage power supply technology, the vehicle itself is
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equipped with energy storage equipment as the power source of the whole vehicle. ... Both the two thresholds,

the improved PSO method makes power battery supply less energy for tram operation. 5. Conclusions. This

paper presents an ...

The battery-powered tram system, known as catenary-free running, will be used in architecturally sensitive

areas, meaning the Metro line from New Street station to Centenary Square, which is due to be opened in

2019, can run through Victoria Square without having to attach overhead cables to the 182-year-old Town

Hall.

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 method of battery ...

This article proposes a rolling optimization strategy (ROS) based on wavelet neural network prediction and

dynamic programming (DP) for tram equipped with on-board battery-supercapacitor hybrid energy storage

system, and proves the rationality of using RB strategy to replace ROS strategy entirely or partially in some

scenarios. This article focuses on ...

Simulated in MATLAB, the BACL hybrid tram system with 1.8 km total electrified distance has equivalent

performance to the conventional battery and contact line hybrid tram system with 12.2 km total electrified

distance. Compared to independently battery powered tram, battery size is reduced by 62.5%.

RNV began using SuperCaps energy storage systems in 2009, and has integrated this technology into 30 of

their trams. This provided sufficient energy for short CFO distances. However, the latest generation of

Bombardier''s PRIMOVE battery system has been specifically developed for use with CFO where greater

distances need to be covered.

How Siemens Technology is Turning Tram Tradition on Its Head. One day a bright spark at Siemens - well

several probably - wondered whether it would be possible to charge a battery with a pantograph as opposed to

driving an electric motor. Tech Spot reports their idea is alive and well, and energizing hybrid semi-trucks on

a test section of an autobahn.

The purpose of this paper is to explore the concept of utilising stationary Electric Vehicle (EV) batteries in a

P& R facility to act as lineside energy storage for urban dc tram ...

They will also have ''on board energy storage'' for energy efficiency (great!). ... they are using 60x new Battery

buses made by HESS, also with 150 passenger capacities. The total cost is $1.2 billion ... The newer vehicles

aim to open up the tram network to those who are unable to use the existing high-floor trams. Not all the old

trams will be ...
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The Japanese lead the world in battery trains with at least 23 battery electric multiple units in regular

operation, replacing diesel multiple units (DMU) on non-electrified routes or non-electrified sections of route..

A battery electric multiple unit (BEMU), battery electric railcar or accumulator railcar is an electrically driven

multiple unit or railcar whose energy can be supplied from ...

The modern tram system is an important part of urban public transport and has been widely developed around

the world. In order to reduce the adverse impact of the power supply network on the urban landscape and the

problem of large line loss and limited braking energy recovery, modern trams in some cities use on-board

energy storage technology.

DOI: 10.1016/j.est.2023.108962 Corpus ID: 262201069; Optimal sizing of battery-supercapacitor energy

storage systems for trams using improved PSO algorithm @article{Zhang2023OptimalSO, title={Optimal

sizing of battery-supercapacitor energy storage systems for trams using improved PSO algorithm},

author={Zhenyu Zhang and Xiaoqing Cheng and Zongyi Xing and Zihao ...

The 1.8 km 111 Fig. 9 Results for case 2Up (CBCL hybrid tram system, a tram going up) (a) Velocity and

tractive effort, (b) Power, (c) Battery pack current and voltage, (d) Distance, energy consumed and battery

pack SoC Fig. 10 Results for case 2Down (CBCL hybrid tram system, a tram going down) (a) Velocity and

tractive effort, (b) Power, (c ...

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 ...

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. ... Atmaja TD, Amin (2015)

Energy storage system using ...

The new technology is based on an Onboard Energy Storage System (OBESS), with scalable battery capacity.

It can be installed directly on the roof of existing trams - saving on costs all while ensuring better

environmental performance for more sustainable cities.

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 ...
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