oo Energy storage traction tram

Why are trams with energy storage important?

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).

What is the energy storage system of catenary free trams?

On the basis of the research on the energy storage system of catenary free trams,the technology of on-board
energy storagehigh current charging and discharging and capacity management system has been broken
through. The trams with the energy storage system have been assembled and have completed the relative type
tests.

How much energy doesaMTS tram use?

In MTS trams,the Ni-MH battery features rated energy and power of 18 kWh and 85 kW, respectively,while
the supercapacitors rated power output is 288 kW. The total weight of the hybrid storage system is 1646
kg,resulting in specific energy and power of 11.45 Wh/kg and 226 W/kg,respectively.

Can supercapacitor-based energy storage system be used on trams?

To solve technical problems of the catenary free application on trams,this chapter will introduce the design
scheme of supercapacitor-based energy storage system application on 100% low floor modern tram,achieving
the full mesh,the high efficiency of supercapacitor power supply-charging modefinally passed the actual
loading test [8,9].

|s there an equivalent consumption minimization strategy for a hybrid tram?

An equivalent consumption minimization strategy is proposed and verified for optimization. This paper
describes a hybrid tram powered by a Proton Exchange Membrane (PEM) fuel cell (FC) stack supported by an
energy storage system (ESS) composed of aLi-ion battery (LB) pack and an ultra-capacitor (UC) pack.

Why are lithium batteries used in energy storage trams?

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 their advantages of flexible railway laying and
high regenerative braking energy utilization.

Energy storage systems (ESSs) play a significant role in performance improvement of future electric traction
systems. This paper investigates an ESS based on supercapacitors for tramsasa...

The energy storage system works as a short time storing and supporting electrical device. The result of this
experiment is presented in Fig. 5. ... T. Kulworawanichpong, K. A. Greyson, &quot;Tram and trolleybus net
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traction energy consumption comparison,&quot; 2015 18th International Conference on Electrical Machines
and Systems (ICEMYS), Pattaya, 2015 ...

The energy storage system can recycle the regenerative braking energy and reduce the peak value of traction
power, thereby reducing the capacity of traction transformer. Table 4 shows the comparison of energy
recycled and ...

When 100% low floor tram brakes, the electric braking of traction system will be used in priority. Traction
motor will produce regenerative braking energy, and this energy will be feedback to the main circuit through
the IGBT diode to the supercapacitor for absorption. ... The trams with the energy storage system have been
assembled and have ...

Due to the short distance between urban rail transit stations, alarge amount of regenerative electric energy will
be generated. Studying how to recuperate regenerative braking energy and control the voltage fluctuation of
the traction network within allowable range can result in economic as well as environmental merits, which has
important practical significancein ...

The energy consumption of a commercial tram for a total journey length of 13km has been simulated for
proper sizing of the onboard energy storage. The energy storage system is recharged during stops at stations
through wayside power delivery technologies and by the use of available braking energy. Due to this, the
on-board energy storage system ...

Hui"an"s CRRC Zhuzhou-built low-floor trams offer just one example; supercapacitors are the primary form
of traction power, with short sections of catenary used for recharging. ... DC-DC converters, energy storage
batteries (to recapture excess and/or recovered energy), therma management equipment, and other sundry
items. ...

The system is designed to be compatible with and inherit advanced technology from traditional urban rail
transit vehicles: the vehicle movement system (including the vehicle body system, running system, interior
and exterior decoration system, network control and monitoring system, braking system, traction and auxiliary
system, energy storage ...

A tram with on-board hybrid energy storage systems based on batteries and supercapacitorsis a new option for
the urban traffic system. This configuration enables the tram to operate in both ...

This paper presents an in-depth study and analysis of the AC drive control simulation of a supercapacitor tram
using a high-order neural network pattern discrimination algorithm. Firstly, the line conditions and shunting
locomotive operation conditions of a freight coal loading station are analyzed, the capacity of the onboard

supercapacitor energy storage ...

The power to accelerate the tram can be calculat ed from equations . of motion. ... emphasizes the potential of

Page 2/5



oo Energy storage traction tram

installing energy storage on an electric traction system. The analytical tools ...

Energy storage system in traction vehicle Macig Wieczorekl,*, and Miros?aw Lewandowskil 1Warsaw
University of Technology, Institute of Electric Power Engineering, ... [19-22] have minor influence on trams
energy consumption comparison. Therefore in the analysis they were neglected. Fig. 4.

A tram's hybrid power system mainly consists of an energy storage system and a motor system. The motor
system is connected to the DC bus through the inverter, whose power is all from the hybrid ...

For the broader use of energy storage systems and reductions in energy consumption and its associated |ocal
environmental impacts, the following challenges must be addressed by academic and ...

Energy storage systems are essential in modern energy infrastructure, addressing efficiency, power quality,
and reliability challenges in DC/AC power systems. Recognized for their indispensable role in ensuring grid
stability and seamless integration with renewable energy sources. These storage systems prove crucia for
aircraft, shipboard ...

Trams with energy storage are popular for their energy efficiency and reduced operational risk. An effective
energy management strategy is optimized to enable areasonable ...

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

In this, traction batteries or super-capacitors are installed as energy storage systems, providing intermediate
power to the electric drive train. Figure 1 is a scheme of a tram with the power converters installed on top of
thetrain. Figure 1. ...

The paper is focused on the tram input LC traction filter stabilization by the super capacitor energy storage
system. The input LC filter is ailmost undamped resonant circuit connected on the both sides to the sources of
disturbances. On the input side, LC filter is connected by the tram pantograph to the dc-trolley overhead lines.
The main disturbances are ...

To reduce required size of On-Board Energy Storage Device (OBESD), Accelerating Contact Line (ACL) and
on-board battery storage hybridization concept was presented in [9, 10] iefly, an ACL is a short contact line
extending from a stopping station, it is used to supply power to atrain during dwelling and acceleration (as the
train leaves the station).

This paper describes a hybrid tram powered by a Proton Exchange Membrane (PEM) fuel cell (FC) stack
supported by an energy storage system (ESS) composed of aLi-ion ...
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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 EM S with energy ...

T-S Fuzzy strategy uses knowledge of the tram line and tram position by GPS. All these strategies were
simulated at the same tram line via stochastic tram line model. Performance of future ...

from the traction power system to the utility, which "traps" the excess regenerated power in the dc power
system 2 2. ... 0 The purpose of wayside energy storage systems (WESS) is to recover as much of ... tram,
WMATA, France 22 22 o Manufacturers for Transit System Applications- VY CON ...

To benefit from electric traction, trams operating on non-electrified or partialy electrified routes are often
equipped with OBESDs [11,12]. Currently, the most common OBESDs are supercapacitors and lithium-ion
batteries [13,14]. ... Energy management strategy optimization for hybrid energy storage system of tram based
on competitive particle ...

An optimal control model has been developed to minimize energy consumption from traction substations with
supercapacitors voltage limitations and the effect of trip time on energy consumption is assessed. Hybrid
electric trams equip with additional on-board energy storage devices to improve the performance of power
sources. Both of optimal energy ...

Therefore, the use of energy-storage traction power supply technology can achieve good results in urban
construction [[3], [4], [5]]. Tram with energy storage is the application of energy storage power supply
technology, the vehicle itself is equipped with energy storage equipment as the power source of the whole
vehicle. ...

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.

This paper investigates the benefits of using the on-board energy storage devices (OESD) and wayside energy
storage devices (WESD) in light rail transportation (metro and tram) systems.

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 ...

Total traction force v Tram Speed (m/s) ... Implementation of energy storage system on-board atram allow the
optimised recovery of braking energy and catenary free operation. Figure 3 shows the schematic which allows
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energy storage to be implemented on-board atram. The braking resistor isinstalled in case the energy ...

This paper has test a hybrid tram composed by a PEM FC as primary energy source, a LB and an UC as
energy storage systems. Each power source has a DC/DC converter, which allows the connection between the
sources and the traction DC bus. This configuration will allow the tram to work without connecting to the
electrical grid.

A novel hybrid traction power supply system (HTPSS) integrating PV and reversible converter (RC) is
proposed. PV isintroduced to reduce the energy cost and increase the reliability of power systems.

Saving energy The recent development of storage technology on the base of SuperCaps allows us today to use
them efficiently as traction energy storage in trams. Therefore the total energy consumption can be reduced by
storing the kinetic energy during the braking phase of the tram. The following figure shows a
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