HIGH-SPEED RAIL CHARGING ENERGY
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How a smart energy management strategy is needed for the railway
system? Smart energy management strategies will thus be required for
reliable and energy-efficient operationof the railway system. On the other
hand,innovative paradigms for the supply system,such as inductive power
transfer technology,will unfold alternative solutions to onboard energy
storage for long-range wireless operation of rail vehicles.

Can onboard energy storage systems be integrated in trains? As a result,
a high tendency for integrating onboard energy storage systems in trains
is being observed worldwide. This article provides a detailed review of
onboard railway systems with energy storage devices. In-service trains as
well as relevant prototypes are presented, and their characteristics are
analyzed.

How to integrate an energy storage device into ERS? Currently,there are
many ways of integrating an energy storage device into ERS,such as
onboard system,RPC (railway static power conditioner) system and hybrid
PV-based (photovoltaic-based) system.

Can a co-phase traction power supply system improve energy
management of electrified railway? A co-phase traction power supply
system with SC ESS was proposed in [11 ],and the conclusions validated
that the structure effectively realized the energy management of electrified
railway,including four working modes: traction,regenerative braking,peak
shaving and valley filling.

Should rail vehicles have onboard energy storage systems? However, the
last decade saw an increasing interest in rail vehicles with onboard energy
storage systems (OESSSs) for improved energy efficiency and potential
catenary-free operation. These vehicles can minimize costs by reducing
maintenance and installation requirements of the electrified infrastructure.
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What is energy management strategy in multimodal rail vehicles? In
multimodal rail vehicles,multiple energy sources enable several different
architectures of the propulsion system. On the other hand,many
possibilities arise for the energy management strategy (EMS),which
controls the power flows among OESSs during vehicle operation.

The contribution of this paper is to solve the capacity allocation problem of
hybrid energy storage system in high-speed railway power system. the
supercapacitors start charging at the same time. When the high-speed
railway load is greater than 0, the HESS discharges. and patrtially
recycled regenerative energy by HESS. The high-speed

WITH the increasing scale of high-speed railways, the problem of high
energy consumption for high-speed railway (HSR) traction has become
increasingly prominent [1], [2].When a locomoative is running downhill in
the slope section, the locomotive usually adopts a regenerative braking
strategy, and the potential and kinetic energy of the locomotive is ???

With the development of the high-speed railway, the energy demand for
high-speed railway traction power supply systems is increasing rapidly. To
further saving energy and reducing consumption, it is necessary to
improve the utilization mode of Regenerative Braking Energy (RBE)
produced by the braking state in the process of the high-speed rail train
operation.

Khayyam et al. [15] propose a railway energy management system
(R-EMS) model utilizing the concept of an intelligent grid which includes
trainload, internal storage, external storage, and distributed energy
sources; also, a dynamic model for optimal energy use propose.
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In January, China revealed a prototype for a new high-speed Maglev train
that is capable of reaching speeds of 620 kilometers (385 miles) per
hour.STR/AFP/Getty Images"China's high-speed rail industry has become
one of the nation's economic pillar industries and the high-speed network
has brought greater mobility and prosperity to the

Abstract: The optimal operation of a rail vehicle with onboard energy
storage device minimizing energy consumption in catenary free mode is
discussed in this paper. The Electric Double Layer Capacitor (EDLC) is
assumed as an energy storage device because of its high power density,

long lifetime and quick charge/discharge.

In this paper, a novel smart DC catenary system is proposed in which
renewable sources, storage systems, and DC fast-charging stations are
connected to the overhead DC catenary line of the high

i

M= The train runs a track of 86 km, for a cumulative length of 172 km and 63
' stations. Studies on energy storage in railway applications [22] [23]
[24][25][26][27][28][29] have been carried out

Increasing railway traffic and energy utilization issues prompt electrified
P 0 railway systems to be more economical, efficient and sustainable. As
> ’lﬁ / : regenerative braking energy in railway systems has huge potential for
‘ !mm' optimized utilization, a lot of research has been focusing on how to use
the energy efficiently and gain sustainable benefits. The energy storage
system ?7?7?
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Hyundai Rotem's hydrogen electric tram concept cars were showcased in
the 2021 Hydrogen Mobility + Show high-insulation and extremely-low
liquid hydrogen storage technology and high-speed charging technology
and test them by applying to trams in the second half of 2022 and then
develop a liquid hydrogen-based propulsion technology for the

With the rapid development of urban rail transit, power consumption has
increased significantly. In 2021, the total electric energy consumption of
China's urban rail transit reached 22.8 billion kWh, with a year-on-year
increase of 6.9 % [1, 2].Reducing the traction energy consumption of
urban rail transit is critical for society to achieve energy conservation ???

This paper proposes an approach for the optimal operation of electrified
railways by balancing energy flows among energy exchange with the
traditional electrical grid, energy consumption by accelerating trains,
energy production from decelerating trains, energy from renewable energy
resources (RERS) such as wind and solar photovoltaic (PV) energy ???

The recovery of regenerative braking energy has attracted much attention
of researchers. At present, the use methods for re-braking energy mainly
include energy consumption type, energy feedback type, energy storage
type [3], [4], [5], energy storage + energy feedback type [6].The energy
consumption type has low cost, but it will cause ???

High-speed railways generate a large amount of regenerative braking
energy during operation but this energy is not utilized efficiently. In order
to realize the recycling of regenerative braking energy of high-speed
railways, the hybrid energy storage type railway power conditioner (RPC)

system is proposed. The working principle and the control strategy of the
?2?7?
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High-speed and intercity rail systems link cities to the world. Connecting
communities and improving transportation between cities, states and
countries make high-speed and intercity passenger rail a true catalyst for
economic growth, while providing passengers with a reliable and safe
transportation alternative.

The integration of hybrid energy storage systems (HESS) in alternating
current (AC) electrified railway systems is attracting widespread interest.
However, little attention has been paid to the interaction of optimal size
and daily dispatch of HESS within the entire project period. Therefore, a
novel bi-level model of railway traction substation energy management
(RTSEM) system is ???

PDF | This paper proposes an energy storage system (ESS) of the
high-speed railway (HSR) for energy-saving by recycling the re-generative
braking | Find, read and cite all the research you need

In contrast, urban and high-speed rails have experienced rapid growth in
passenger activity and track length, primarily due to unprecedented
investments made in Asia. Between 2005 and 2016, high-speed rail tracks
increased by 187% in Europe, while China has built two thirds of the
global high-speed lines after starting with virtually none.

Conventional rail tracks account for 94% of all rail track-kilometres, but the
length has grown slowly in recent decades. The high-speed rail track
increases strongly in Europe and China. The Chinese high-speed rail
expanded since 2005, and now accounts for nearly two-thirds of the
world's high-speed rail lines.
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The design of the electrical supply system of high-speed railway lines
involves the selection of the single phase system (one or two active
conductors: 1x25 kV or 2x25 kV), the design of the

The tram equipped with this ESS was able to travel through two
catenary-less sections (4.5 and 485 m) at a maximum speed of 30 km/h. A
catenary-free operation concept for a Bombardier Flexity 2

Finally, some typical demonstration projects of rail transit energy storage
technology are comprehensively compared. On this basis, key issues that
remain unsolved in electrified railway energy storage system are
summarized. power grid companies will charge for regenerative braking
energy feedback without considering reverse transmission [2

The overall mathematical model presented in Section 4 can be verified
using asingle SC, as all three modes of operations can be tested as
described in Section 3.The purpose of the prototype is to demonstrate the
concept of SC energy storage in aWPT system rather than achieve a
high-power level.

T owards Smart Railways: A Charging Strategy for Railway Energy
Storage Systems consumption (enhancing the electricity network capac-
ity); 3) Costs optimization with a more rational use of

6/7 Web: https://www.twojaelektryka.com.pl



HIGH-SPEED RAIL CHARGING ENERGY = SOMAR=
STORAGE CONCEPT

0. 3.4 Advancements in Energy Storage Systems. High-speed rail systems
are fully electrified worldwide. Thus, in such systems, utilizing and storing
the energy of braking is a point of concern as all of them generally use

P regenerative braking. Its faster charging and discharging capability make
it suitable for storing energy during braking and

The Italian high-speed rail network has been built near motorways (when
possible) and is able to deliver high power at a relatively low voltage, so it
| makes sense to study the effects of such a solution on the 2 x 25 kV
\ railway supply system to evaluate the possibility of connecting the
V motorway charging points to the nearby railway.

Nowadays, 11,921 km of high-speed ERPS track is electrified in 3 kV DC
and 1296 km are in 2 x 25 kV AC lines . Given that the majority of
# ! ' & high-speed lines are supplied by 3 kV DC, the proposed system has been
1 oy investigated according to a real Italian Rome-Florence 3 kV high-speed
line as a case study.

Arup will lead a team with partners SYSTRA to plan the proposed network
operation of high-speed rail in Australia. Australia & New Zealand

.—'1} % Pumped Hydro is not only viable but a proven form of energy storage.
? SYSTRA has the tools and expertise to help clients optimise electric

vehicle (EV) charging infrastructure, develop clean air and
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