The largest energy storage station for
oo trams

Why do we need stationary energy storage systems?

Since a shared electric grid is suffering from power superimposition when severa 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.

What is ahybrid energy storage system?

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 optima sizing of HESS with a
reasonable combination of different ESES has become an important issue in improving energy management
efficiency.

What power supply mode does a tram use?

The tram adopts the power supply mode of catenary free and on-board SESS. The whole operation process is
powered by a SESS. The SESS only supplements electric energy within 30s after entering each station. The
power supply parameters of the on-board ESS are shown in Table 2. Table 2. Power supply parameters of
on-board ESS.

Are energy trams better than buses?
The new energy trams have significantly higher passenger capacity than buses,significantly lower investment
prices,and lower construction cycle than the metro.

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.

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.

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 optima sizing of HESS with a
reasonable combination of different ESEs has become an important issue in improving energy management
efficiency. Therefore, the optimal sizing ...
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To address the above issues, the optimal sizing model of HESS for trams is developed based on a constant
power threshold, which provides an effective energy storage system (ESS) configuration scheme for the
reliable operation of trams.

The 100 MW Dadlian Flow Battery Energy Storage Peak-shaving Power Station, with the largest power and
capacity in the world so far, was connected to the grid in Dalian, China, on September 29, and it will be put
into operation in mid-October.This energy storage project is supported technically by Prof. LI Xianfeng's
group from the Dalian Institute of Chemical Physics (DICP) of ...

The study in [9] examined stationary and onboard energy storage systems to improve the energy and cost
efficiency of trams. It was stated that if there is no energy storage system in the tram, recovery of braking
energy isimportant, and great energy savings can be achieved if several storage systems are installed along the
line.

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 ...

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,
when the tram enters a station, the pantograph is raised to connect the DC bus to the overhead system. The
transitions between ...

The main internal city tram track from the station Lidove sady to the station Horni Hanychov was chosen
because of its altitude profile (see Fig. 1) with long inclinations and declinations and an intensive workload
during a whole day. ... The energy storage system works as a short time storing and supporting electrical
device. Theresult of ...

A joint project between CSIRO, Rail Manufacturing Cooperative Research Centre (CRC) and the China
Railway Rolling Stock Corporation (CRRC) has seen the development of an energy management system
prototype that could potentialy replace overhead electricity lines for trams.

DOI: 10.1016/}.est.2023.109698 Corpus ID: 265287757; Energy management strategy optimization for hybrid
energy storage system of tram based on competitive particle swarm algorithms

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 avehicle (with ...

Recent developments and applications of energy storage devices in electrified railways ... This paper presents

the recent developments 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
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devices.

an onboard energy storage system to reduce power use and capture energy generated when braking. The new
trams will enable the retirement of some of our longest-serving high-floor trams, helping to make our public
transport network more accessible for all Victorians. Designed with Melburnians, for Melburnians

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 ...

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 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 ...

Keywords: Energy storage; urban trams; electric vehicle charging; electric vehicles. 5 1. Introduction There is
agrowing interest in "green” energy, prompted by both government regulations, and general interest amongst
the population in achieving alow carbon ... causing the entire ambient temperature of the tunnels and stations
torise...

To realize economical operation of a catenary-free tramline, we propose installing a stationary energy storage
system (SESS) to assist the electric grid for trams ...

when the tram docks at charging stations, is one of the key components of the energy conversions for the
catenary-free tram. To evaluate the practicability and benefits of OESSs originated from ...

Our hubless flywheels enable the storage of energy recovered from the deceleration of metros and trams. This
energy can be used by an accelerating vehicle, reducing the net energy usage. ... and efficient kinetic energy
storage solutions can service a station for more than 25 years. They are designed to endure the numerous daily
cyclesrequired ...

The new Sitras HES hybrid energy storage system consists of two energy-storing components: the Sitras MES
mobile energy storage unit (double-layer capacitor, DLC) and a nickel-metal hydride battery. Vehicles
equipped with energy storage systems consume up to 30% less energy per year and produce up to 80 metric
tons less CO2 emission than ...

In order to design a well-performing hybrid storage system for trams, optimization of energy management
strategy (EMS) and sizing is crucial. This paper establishes a mathematical ...
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Traction Power Wayside Energy Storage and Recovery Technology A Broad Review Presentation to IEEE
VTS Philadelphia Chapter ... (substation & station/stop locations, speeds, track gradients) -Train headways
(spacing) and relative locations of trains on opposite tracks ... tram, WMATA, France 22 22 o Manufacturers
for Transit System ...

The system also optimises overall energy consumption through regenerative braking, with the battery system
capturing, storing and re-using recovered braking energy for later use in providing traction power. This....

i;t The voltage of the supercapacitor for tram iat time slot t. W i;t Energy consumption of tram iat time slot t.
Wmax i Maximal energy consumption of tram iat time slot t. Wf i;n Total energy consumption for tram ifrom
its n-th station to (n+ 1)-th station. Wf i;n The expected energy consumption that ensures Prf P A i;n+1 t=Li;n
WiitfWi;ng...

In order to design a well-performing hybrid storage system for trams, optimization of energy management
strategy (EMS) and sizing is crucia. 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 ...

In this chapter, the supercapacitor-based energy storage system is used to achieve full range of catenary free
tram design, and the feasibility of this scheme is checked and verified by the traction calculation. Modern
trams use pure electric to drive. Trams are currently new popular railway transportation products. They are
convenient and environment friendly, ...

The storage devices featured 600 Wh and 180 kW of rated energy and power, with a total weight of 430 kg
and consequent specific energy and power of 1.4 Wh/kg and 418 W/Kg, respectively. Experimental tests on the

net connected with electrical energy storage system. Nowadays al modern trams have to have some system to
recuperate the braking energy. The old concept of wasting the braking energy ... The main internal city tram
track from the station Lidove sady to the station Horni Hanychov was chosen because of its altitude profile
(see Fig. 1) with long

The 150 MW Andasol solar power station is a commercia parabolic trough solar thermal power plant, located
in Spain.The Andasol plant uses tanks of molten salt to store captured solar energy so that it can continue
generating electricity when the sun isn"t shining. [1]This is a list of energy storage power plants worldwide,
other than pumped hydro storage.

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 ...
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INDEX TERMS Train station, energy storage, inductively coupled power transfer ... which is the largest
single load [13]. However, there is alarge amount of regenerative ... applied in trams, and ...

To realize economical operation of a catenary-free tramline, we propose installing a stationary energy storage
system (SESS) to assist the electric grid for trams charging. As the tram operation may not be fully aligned
with a predetermined timetable, an economical coordination of the electric grid and the SESS under uncertain
charging demands is investigated.

China emerging as energy storage powerhouse. China"'s installed power generation capacity surged 14.5
percent year-on-year to 2.99 hillion kW by the end of March, with that of solar power soaring 55 percent
year-on-year to 660 million kW and wind power rising 21.5 percent year-on-year to about 460 million kW,
according to the NEA.

With the development of new energy storage technology, research and development of catenary free low floor
tram are to adapt to the current market demand of the technology development direction.

energy storage models at the time of the project, wayside and on-board tools were built separately to design
the new tram traction-braking characteristics emulating energy storage functionality. This new tram with
OESS then replaced the new tram without storage in the TrainOps& #174; model. AusRAIL PLUS 2019 3 -5
December, Sydney
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