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(C) 2025 PV Storage Systems

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

Modern tram and mixed energy storage tram. Its adventure fills the gap in
the application of hydrogen energy in the global tram field and also makes
China the first country in the world to master the hydrogen energy rail tram
technology [6]. This article takes the Gaoming Corridor tram opened in
2019 as an example to introduce the

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.

In recent years, the development of energy storage trams has attracted
considerable attention. 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

An alternative is catenary free trams, driven by on-board energy storage
system. Various energy storage solutions and trackside power delivery
technologies are explained in [4], [5]. Lithium-ion

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 trams as a
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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 ???

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

Trams, for their merits of comfortable, environmentally friendly, great
passenger capacity, low energy consumption and long service life, are
popular public transport in large and medium-sized cities [1].Proton
Exchange Membrane (PEM) fuel cell (FC), due to higher efficiency than
the traditional combustion engine and practically null emission of polluting
agents [2], is ??7?

It is found tha t compared with tra ditional tram s, hydrogen energy trams
have the advantages of high e nergy utilization a nd long driv ing range
and achieve zero emission in the operation process.

test different Energy Storage Solutions, such as: Fuel Cells & Batteries
(High Energy) 4 UC modules and 1 battery module per box: 18.1
kWh/box 2 Boxes for one 32 m LRV: 36.2 kWh/LRV ACR Saving: 27%
32% of the energy Valencia Tram ???

215 Web: https://twojaelektryka.com.pl



pos
t"a'-::.,;:.- SOLAR rro.

TRAM 240 ENERGY STORAGE BOX

1

(C) 2025 PV Storage Systems

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.

The energy storage was modelled as black box (hard power and energy
constraints) without using a specific technology. The NPV (net present
value) served as evaluation criterion. The optimal solution had a payback
time of 2.844 years. The use of a black-box WERS model also applies for
[16].

energy storage for urban dc tram systems as a method of reducing the
capital expenditure required to achieve operational efficiency
improvements in the tram system. In a typical tram system, substations
are generally uni-directional to save infrastructure costs, taking energy
from the utility network and supplying it to the dc tram network

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 a Li battery and a super

The energy storage system works as a short time storing and supporting
electrical device. The result of this experiment is presented in Fig. 5.
REFERENCES [1] L. Streit, P. Drabek, "Simulation model of tram with
energy storage system," 2013 International Conference on Applied
Electronics, Pilsen, 2013, pp. 1-4. [2] L. Latkovskis, V. Brazis

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
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with reference to a tram without an energy storage system. The influence
of the grid feed-in power limit on the energy savings will be discussed as
well. 95 kW nominal power each. The total length of the tram is 40 m and
the train is capable of max. 240 passengers. A schematic picture of the
tram is shown in Fig. 1. The particular tram is

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(R)
model. AusRAIL PLUS 2019 3 ???5 December, Sydney

On the other hand, for an aboard energy storage device, the vehicle would
require enough free space (normally on the roof) for accommodating the
box of energy storage and the vehicle would have to carry approximately
2% more mass . The result of the simulation showed that at high,
moderate and low traffic volumes with six stationary energy

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

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 ??7?

4/5 Web: https://twojaelektryka.com.pl



[N
t’f:.;:. SOLAR :ro.

TRAM 240 ENERGY STORAGE BOX

(C) 2025 PV Storage Systems

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 ???
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