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Can EV batteries be used as energy storage for tram networks?

This research considers using the EV battery as energy storage for the tram network is a promising optionthat
could lead to better economic feasibility. Still,to provide a more reliable and comprehensive feasibility study
for this exploitation,it requires further research on

Why do we need stationary energy storage systems?

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.

Does the ESS provide its own energy to the tram?
Conversely, if the increase of E reg is less than the reduction of energy from E sub, then the ESS provides its
own energy to the tram.

Are aternative energy sources on board rail vehicles aviable solution?

From a system-level perspectivethe integration of alternative energy sources on board rail vehicles has
become a popular solutionamong rolling stock manufacturers. Surveys are made of many recent realizations of
multimodal rail vehicles with onboard electrochemical batteries,supercapacitors,and hydrogen fuel cell
systems.

Flywheel storage has proven to be useful in trams.During braking (such as when arriving at a station), high
energy peaks are found which can not be always fed back into the power grid due to the potential danger of
overloading the system.The flywheel energy storage power plants are in containers on side of the tracks and
take the excess electrical energy.

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 ...

Hybrid energy storage systems (HESSs) comprising batteries and SCs can offer unique advantages due to the

combination of the advantages of the two technologies: high energy density and power density. ... In contrast,

The tram"s energy storage system hinges on lithium iron phosphate batteries, comprising the lithium iron
phosphate battery pack, high-voltage enclosure, ... station codes, equipment status, signal priority information
at upcoming intersections, and platform door status. This functionality aids drivers. 3.2. ART Tram Intelligent
Core Subsystem.

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

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 ...

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 aLi battery and a super

The implementation of a hybrid energy storage solution alows for a catenary free tram to avoid the visual
impacts of an overhead contact system. The tram operates by charging via pantograph contact to an overhead
charging rail located at each station and stop. For tram operation between stops, the power is provided by
super capacitors, and in ...

An investigation was carried out to determine the energy storage system on-board a tram for catenary free
operation. Energy flow analysis was performed for a specified drive cycle to evaluate the total energy ... points
at station stops, which are frequently spaced with a total of 30 stops along the 13km route. Figure 4 Tram
Drive Cycle....

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 ...

Tehachapi Energy Storage Project, Tehachapi, California. A battery energy storage system (BESS) or battery
storage power station is a type of energy storage technology that uses a group of batteries to store electrical
energy.Battery storage is the fastest responding dispatchable source of power on electric grids, and it is used to
stabilise those grids, as battery storage can ...

the tram at the station in the green wave design. In addition, ... energy for energy storage trams and solved the
energy-efficient speed tragjectory and operating energy consumption at

This paper investigates an ESS based on supercapacitors for trams as a reliable technical solution with
considerable energy saving potential and proposes a position-based Takagi-Sugeno fuzzy (T-S fuzzy) PM for
human-driven trams with an E SS. Energy storage systems (ESSs) play a significant role in performance
improvement of future electric traction ...

Phase | of the project consists in the section from Station C1 to Station C14, where Stations C3 and C14 are
the transfer stations to the red and orange metro lines respectively. ... Alstom has been responsible for the
design, delivery and commissioning of 15 Citadis X05 new-generation trams, power supply and energy
storage equipment, which are ...
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Recent developments and applications of energy storage devices in electrified railways ... This paper presents
the recent devel opments and applications of energy storage devices used in electrified railways, including both
metro trains and trams. The term ""energy storage devices™ refers to batteries, flywheels, EDLCs and HES
devices.

2nd-life for automotive battery systems. Stationary energy storage from Mercedes-Benz Energy GmbH
(example). In the GUW + project, a stationary energy storage system is being build based on battery systems

that were previously used in fully electric eCitaro city buses. ... optimisation of the usage of braking energy for
LRV"sand trams...
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