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Can onboard energy storage devices reduce the catenary energy consumption?

Abstract: For improving the energy efficiency of railway systems,onboard energy storage devices (OESDS)
have been applied to assist the traction and recover the regenerative energy. This article aims to address the
optimal sizing problem of OESDs to minimize the catenary energy consumptionfor practical train operations.

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.

What are on-board energy storage devices (hesds)?

As an emerging technology,on-board HESDs are usually composed of different types of energy storage
devices,namely,batteries (BATS),supercapacitors (SCs),and flywheelswhere the hybridization solutions to
BATsand SCsare widely applied in electric vehicles and rail transportation [5,6 ].

How much energy does a storage device use?
The storage devices featured 600 Whand 180 kW of rated energy and power,with atotal weight of 430 kg and
consequent specific energy and power of 1.4 Wh/kg and 418 W/kg,respectively.

What are the advantages and disadvantages of on-board and stationary energy storage?

On-board, stationary and on-board+stationary access schemes have their own advantages and disadvantages.
on-board+stationary coordinated energy storage can reduce the energy demand of vehicle ESS and the energy
transmission loss of stationary ESS, which helps both methods to better utilize their respective characteristics.

How energy storage device is connected to the grid?

The energy storage device is connected to the grid through voltage source inverter and transformer. Compared
with back-to-back structure,its hardware complexity is reduced,but the energy output of the energy storage
device isamost equally divided by two arms.

It was established that reducing the mass of the energy storage device, which includes lithium cells and
supercapacitors, leads to an increase in the cost of one kilowatt-hour of energy storage capacity, which reduces
the attractiveness of capital expenditures for the creation of such an energy storage device. Hybridization of
the energy ...

These simulations have obtained an estimation of the charge of the energy storage device, which is needed to

design the set of ATO speed profiles in scenarios with an on-board energy storage device installed. Table 6.1
shows the value of the on-board energy storage device charge for one interstation with different initial charge
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conditions ...

On-board energy storage devices (OESD) and energy-efficient train timetabling (EETT) are considered two
effective ways to improve the usage rate of regenerative braking energy (RBE) of subway trains. EETT isless
costly but has lower ceilings, whereas OESD, although expensive, maximizes the reuse of RBE. ...

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
catenary/EDLC hybrid units showed a modest 1.6% reduction in the peak power demand from the overhead
wire during accelerations due to ...

Pc(u,vVc) = Vclc(u)ich (u >= 0) Vclc(u)/ich (u <= 0) (14) Ic(u) = ulc max (15) Here, im and ig(v) are
motor-inverter efficiency in accelerating and braking respectively. The constant M is the total weight of the
train including on-board energy storage. The regenerative efficiency ig must be treated as the function of
speedvforconsideringelectro ...

They are the most common energy storage used devices. These types of energy storage usually use kinetic
energy to store energy. ... Theoreticaly, the basic function of the capacitor is to store energy. Its common
usage includes energy storage, voltage spike protection, and signal filtering. It was invented by a German
scientist, Ewal. 6 min read.

Intermittent renewable energy is becoming increasingly popular, as storing stationary and mobile energy
remains a critical focus of attention. Although electricity cannot be stored on any scale, it can be converted to
other kinds of energies that can be stored and then reconverted to electricity on demand. Such energy storage
systems can be based on ...

The main advantages of CAES include long energy storage time (more than one year), short response time
(less than 10 min), good part-load performance, high efficiency (70-80%), long asset life (about 40 years), low
environmental effects, and flexible capacity range. ... They eliminate the cathode storage device and use
semi-solid electrodes ...

DOI: 10.1016/j.cie.2018.09.024 Corpus ID: 53779331; Train speed profile optimization with on-board energy
storage devices: A dynamic programming based approach @article{ Huang2018TrainSP, title={ Train speed
profile optimization with on-board energy storage devices: A dynamic programming based approach},
author={ Y eran Huang and Lixing Yang ...

In the past few decades, electricity production depended on fossil fuels due to their reliability and efficiency
[1].Fossil fuels have many effects on the environment and directly affect the economy as their prices increase
continuously due to their consumption which is assumed to double in 2050 and three times by 2100 [6] g. 1
shows the current global ...
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The traction power supply system includes the following main parts: train (Veh), traction substation (TSS),
WESS, and OESS. The Kirchhoff voltage law (KVL) of the system is shown in (1). ... Wu C et a (2021) A
two-step method for energy-efficient train operation, timetabling and on-board energy storage device
management. |EEE Trans Transp ...

Electrochemica energy storage (ECES), which includes all types of energy storage in batteries, is the most
widespread energy storage system due to its ability to adapt to different capacities and sizes [|.An ECES
system operates primarily on three maor processes: first, an ionization process is carried out, so that the
speciesinvolved in the process are ...

Storage technologies devices are very interesting solutions for improving energy saving and guaranteeing
contemporaneously to enhance the electrical characteristics of Light Rail Transit (LRT) systems. Onboard
Energy Storage System based on Lithium lon Capacitor (LiC) devices represent a viable engineering solution
for energy saving optimization. The authors suggest a ...

The control strategies of energy storage device include constant current control, constant power control [22]
and voltage/current double closed loop control [7]. In addition to the control method, the working state of the
energy storage device should be selected according to the traction network demand and the remaining capacity
of the energy ...

The on-board supercapacitor energy storage system for subway vehicles is used to absorb vehicles braking
energy. Because operating voltage, maximum braking current and discharge depth of supercapacitor have a
great influence on its rationa configuration, there are theoretical optimum values based on the anaysis of
vehicle regenerative braking theory, whose ...

Other critical factors when selecting an on-board energy storage device include the sizing of the storage device
(especialy when it comes to EMUSs) and safety issues (especially on passenger trains). storage devices can be
used on-board railway cars for three main purposes. energy consumption Nima Ghaviha et al. / Energy
Procedia 105 ( 2017 ...

The selection of an energy storage device for various energy storage applications depends upon several key
factors such as cost, environmental conditions and mainly on the power along with energy density present in
the device. ... The third synthetic method includes polymerization of the monomer of the requisite polymer
around the nanoparticles ...

of the energy storage in electrified railway systemsis still a new research direction for both stationary energy

storage and OESD [3]. Optimal sizing problem for stationary and substation-based energy storage has been
studied with no constraints on weight and volume of the energy storage devices. In [27], energy
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