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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 ...

Brisbane, AUSTRALIA - The trams had been designed to provide easily accessible mobility aid bays. The
Driven has announced that following extensive on-road testing, Brisbane City Council"s "Brisbane Metro"
project has officially placed an order with Swiss manufacturer Hess for 60 high-capacity battery electric
"trackless trams'.

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 starting and final
stations (BS-SC) and (c) battery storage systems with fast-swapping at the swapping station (BS-FS).

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). ...

The trams would have to be powered from the ground in order to prevent an overhead line damaging the
view." [18] ... The trams are equipped with an on-board energy storage device, Citadis Ecopack. Equipped
with this technology, trams can charge up at each station as passengers get on and off, without extra stopping
time and without driver ...

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 ...

This paper presents the coordinated control of distributed energy storage systems in dc microgrids. In order to
bal ance the state-of-charge (SoC) of each energy storage unit (ESU), an SoC-based ...

On the contrary, the power density of the supercapacitor is high, but the energy density is low. In order to
improve the dynamic performance of tram, the hybrid energy storage system with battery and supercapacitor
has become a hot research direction. EMS determines the performance of the tram"s hybrid energy storage
system, and the

One solution in urban environment, also in order to mitigate the effects of traffic jams, is the use of tramways.
... the trams and the storage system (in figure only one stationary storage system in correspondence to ESS3 is
displayed). ... It isindeed expected that when some energy storage is installed along the line or on-board tram,
energy ...
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Since a shared electric grid is suffering from power superimposition when several trams charge at the same
time, we propose to install stationary energy storage systems (SESSs) for power supply network to downsize
charging equipment and reduce operational cost of the electric grid.

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 ...

Abstract: Catenary-free trams powered by on-board supercapacitor systems require high charging power from
tram stations along the line. Since a shared electric grid is suffering from power ...

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 interaction between
the battery and supercapacitor and makes collaborative optimization on both sizing and EMS parameters to
obtain the best working performance of the hybrid ...

Applied Energy, 2019. This paper deals with the problem of cost-optimal operation of smart buildings that
integrate a centralized HVAC system, photovoltaic generation and both thermal and electrical storage devices.
Building participation in a Demand-Response program is. ...

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.

Implementation of energy storage system on-board a tram allow the optimised recovery of braking energy and
catenary free operation. Figure 3 shows the schematic which allows energy storage to be implemented
on-board atram. The braking resistor isinstaled in case the energy storage is unable to absorb braking energy.
The energy flow

The contract provides for the maintenance of trams, as well as the installation of energy storage devices on
previously produced vehicles. In addition, CAF won another tender for the delivery of 15 seven-section Urbos

trams worth EUR57 min to the RTM public transport operator in Marseille, France.

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 ...

To reduce emissions in and around Cardiff, Wales, 36 of the Stadler model CITYLINK tram-trains will be
equipped with ABB traction equipment and energy storage systems to replace the current diesel fleet. The

Page 2/4



Tram swiss energy storage order

-
-

-
‘:f:;- SOLAR :ro.

ot

tram-trains will operate with overhead lines on parts of the network while switching to battery mode on
non-electrified sections.

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.

As Brookville sales manager Jake Ferko told Mass Transit, Tempe has delivered the second generation of
Liberty NXT trams with increased battery power. Tempe will be the 5th city in the country to operate Liberty
NXT trams with energy storage. Currently, 7 of these trams run in Oklahoma City, 6 in Detroit, 5 in
Milwaukee and 4 in Dallas.

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 partialy in some
scenarios. Thisarticle focuseson ...

The modern tram system is an essential part of urban public transportation, and it has been developed
considerably worldwide in recent years. With the advantages of safety, low cost, and friendliness to the urban
landscape, energy storage trams have gradually become an important method to relieve the pressure of public
transportation.

different ESS are compared to the energy consumption of a tram without ESS, whose braking energy is
received by other vehicles at the power section. It can be seen that even in the case of driving with a grid
power supply, the energy storage can significantly reduce energy consumption. The energy consumption of
the tram

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 ...

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 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 ...

A tram with on-board energy storage systems (ESSs) can drive autonomy in the catenary-free zones [1]. For
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the tram with on-board ESSs, a method is called to ... In order to get the optimal speed profiles, Liu et a. [5]
discussed the optimal switching condition based on PMP. The calculation method of local optimal switching
pointsis studied ...

The world"'s first 100-megawatt compressed air energy storage. The National Demonstration Project of 100
MW Advanced Compressed Air Energy Storage in Zhangjiakou City, Hebei Province is invested and
constructed by Zhangb...
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