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2 Fig. 1. Schematic of the energy flow for atypical train with on-board ESD in the whole journey. The work is
extended in [13] and the monotonicity assumption is avoided by the proposed distance-

For the broader use of energy storage systems and reductions in energy consumption and its associated |ocal
environmental impacts, the following challenges must be addressed by academic and industrial research:
increasing the energy and power density, reliability, cyclability, and cost competitiveness of chemical and
electrochemical energy ...

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.

A hypotheticad BMW i3 with a 30 Ah battery pack, and a high-efficiency ICE, may have an MPGe
(miles-per-gallon equivalent) working electric of 127 miles, a MPGe between 62 ...

The on board energy storage system with Ultracaps for railway vehicles presented in this paper seems to be a
reliable technical solution with an enormous energy saving potential. Bombardier Transportation has equipped
one bogie of a prototype LRV (light rail vehicle) for the public transportation operator RNV in Mannheim
with aMITRAC Energy Saver. ...

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. ...

ZHONG et a.: HIERARCHICAL OPTIMIZATION OF AN ON-BOARD SUPERCAPACITOR ENERGY
STORAGE SY STEM 2577 and feed power back to the main AC grid [4]-[6]. An energy storage system (ESS)
that stores regenerative braking energy in an electrical storage medium, such as a supercapacitor [7], a battery
[8], and aflywheel [9], and releases to the traction net

Small Medium Large; Storage energy capacity (MJ (kwWhr)) 250 (69.4) 1000 (278) 3000 (833) Storage energy
efficiency (%) 95: 95: 95: Start of day state of charge (% of full charge) 50: 50: 50: ... On-board energy
predictions were marginally (3.5%) low relative to measured data, this difference being comparable to the
uncertainty in the ...

Some research undertaken in the mid-1990s has reviewed the advantages of using super-capacitor technology
as an on-board energy storage device [17], [18] addition, a very small planetary exploration Rover,
MINERVA, carried two super-capacitor cells as a Secondary Power Source (SPS) to support its operation
under extreme cold environments [19]. ...
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This issue of Zoning Practice explores how stationary battery storage fits into local 1and-use plans and zoning
regulations. It briefly summarizes the market forces and land-use issues associated with BESS devel opment,
analyzes existing regulations for these systems, and offers guidance for new regulations rooted in sound
planning principles.

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 rational configuration, there are theoretical optimum values based on the analysis of
vehicle regenerative braking theory, whose ...

This paper investigates the benefits of using the on-board energy storage devices (OESD) and wayside energy
storage devices (WESD) in light rail transportation (metro and tram) systems. The analysed benefits are the
use of OESD and WESD as a source of supply in an emergency metro scenario to safely evacuate the
passengers blocked in ametro train ...

An on board energy storage system (ESS) for inter-city hybrid EMU to absorb braking energy and feed the
train for the non-electrified lines and results validate the proposed system and its control performance.
Inter-City Hybrid electric multiple unit (EMU) is very good choice for the cross line transportation between
electrified and non-electrified railways. This paper proposes an on ...

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....

Conventionally, small satellite power systems consist of photovoltaic technologies which have a specific
power from around 20W/kg to 100W/kg [3, 4]. Power systems can also include an on-board energy storage
device, with advanced lithium-polymer or -ion batteries being the most commonly used.

TES systems are divided into two categories. low temperature energy storage (LTES) system and high
temperature energy storage (HTES) system, based on the operating temperature of the energy storage material
in relation to the ambient temperature [17, 23]. LTES is made up of two components. aguiferous
low-temperature TES (ALTES) and cryogenic ...

This paper investigates the benefits of using the on-board energy storage devices (OESD) and wayside energy
storage devices (WESD) in light rail transportation (metro and tram) systems.

PDF | On Aug 28, 2015, Alon Gany and others published Compact Electric Energy Storage for Marine
Vehicles Using on-Board Hydrogen Production | Find, read and cite all the research you need on ...

The results reveal that on-board HESDs with a higher capacity does not necessarily lead to a higher
energy-saving rate; alower or excessive initial SOC could undermine the energy-saving potential ...
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Energy storage has the potential to reduce the fuel consumption of ships by loading the engine(s) more
efficiently. The exact effect of on-board energy storage dependson ...

Aimed to increase usage of regenerative energy and stabilize voltage variation of traction supply grid, an
energy-saving model with on-board energy storage devices is proposed by jointly optimizing the running time
and recommended speed ...

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 ...

On-Board Storaggge Technologies After over 3 years of research to analyze, study, integrate and test different
Energy Storage Solutions, such as. Fuel Cells & Batteries (High Energy) Flywheels, and Supercapacitors
(High Power) e Cost e nsity er r ging i lity y ty Features Good Medium Life Cycl e Energy d Pow Fast cha
Availab i Safet Maturi

To make the most of regenerative braking energy, an energy-saving model with on-board energy storage
devices was designed, to coordinately optimize train trip time and recommended speed profiles ...

An onboard energy storage system (OESS) withfast-energy-exchange capability is needed to enable future
grid-to-vehicle (G2V) and vehicle-to-grid (V2G) operations. To facilitate the fast energy exchange, the OESS
normally interfaces between a high voltage (HV) bus on the grid side and a low voltage (LV) bus on the
vehicle side. The HV bus can be up to 1200 V, whilethe LV ...

In this paper, a high-conversion-ratio OESS is proposed, which is based on interleaved quasi-resonant
converters with small characteristic impedance. The resonant convertersare of ...
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