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locomotive (diesel generator, accumulators and ultracapacitors) is presented. Index Terms --Battery, Energy
management strategy, Energy storage, Flywheel, Hybrid locomotive. I. INTRODUCTION Y comparison with
aircraft and automotive systems, the railway transport is recognized as being a sustainable

The use of on-board energy storage on alocomotive for rail quarry transport is considered. Three scenarios of
energy consumption in the power supply of traction electric drive and auxiliary locomotive systems using
on-board energy storage system (OESS) are...

Operation modes of rolling stock at mining enterprises are considered and analyzed. The justification of the
need to replace it with a modern specialized electric locomotive for quarry railway transport, equipped with an
asynchronous traction electric drive and an on-board energy storage system, is presented. The determination of
the parameters and structure ...

In existing studies, two approaches to the use of energy storage devices are proposed [9-11]. The first is that
the energy storage is integrated into the diesel gen-erator set, and they can work on a common load [12-14].
The second involves energy storage that is placed on a separate section and interacts only with the traction
drive of this

Embedded energy storage sources such as SCs or batteries are used to perform recovery braking. They are a
more viable alternative to recover energy during braking. This option is similar to the one used in an
application with a high-start/stop frequency such as elevators driven by synchronous machines [36, 37].

Union Pacific Railroad will purchase 10 battery-electric locomotives manufactured and delivered by a
subsidiary on on-site power equipment firm Caterpillar. That order is only half of the overall investment being
made by Union Pacific asit strives to decarbonize its freight efforts.

In 2019, ARPA-E announced an ongoing funding opportunity for a range of the most innovative and
unconventional ideas across the energy technology spectrum, exploring high-risk R& D that could lead to the
development of disruptive technologies. The topics explored under this opportunity are not part of existing
ARPA-E programs, but if successful could establish new ...

To increase hydrogen storage safety, this locomotive has a fireproof wall to separate hydrogen storage from
fuel cells and a ventilation system that can replace all the air for less than five minutes [142].

VANCOUVER, BRITISH COLUMBIA - September 1, 2021 - Loop Energy (TSX: LPEN), a developer and

manufacturer of hydrogen fuel cell-based solutions, and Hydrogen In Motion (H2M), a leading provider of
solid state hydrogen storage, announce their plans to collaborate on converting a Southern Railway of BC
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owned and operated diesel electric ...

The method of improving a two-section mainline diesel locomotive by using energy storage in the traction
system is considered. A mathematical model was developed to study the movement of a diesel locomotive
based on the recommendations and provisions of the theory of locomotive traction. For this purpose, the
movement of adiesel locomotive as part of ...

Advanced Rail Energy Storage (ARES) uses proven rail technology to harness the power of gravity, providing
a utility-scale storage solution at a cost that beats batteries. ARES" highly efficient electric motors drive mass
cars uphill, converting electric power to mechanical potential energy. When needed, mass cars are deployed
downhill ...

2.1 System Structure of Diesel-Electric Hybrid Shunting Locomotive. The electric transmission system of
diesdl-electric hybrid shunting locomotive is mainly composed of diesel generator set, on-board power battery
pack, rectifier, bidirectiona DC/DC converter, traction inverter, auxiliary converter, mechanical drive device
and so on [] s system structure is shown ...

Many recent studies have investigated reasonable solutions for energy storage on powered rail vehicles. The
particular case of diesel-electric locomotives hauling wagons offers an opportunity for the development of
hybrid systems, which are well established in the automotive industry, but are not yet fully implemented for
train rolling stock, especialy not for ...

2.6 Hybrid energy-storage systems. The key idea of a hybrid energy-storage system (HESS) is that
heterogeneous ESSes have complementary characteristics, especially in terms of the power density and the
energy density . The hybridization synergizes the strengths of each ESS to provide better performance rather
than using a single type of ESS.

tion equipment such as air conditioning and lighting, and the external environment that converts the
mechanical energy of whedl rail into internal energy through fric-tion and absorption are all the energy sources
of the system, which can provide or consume energy and is represented by green ellipse. Since the energy

coupling

Rasul et a. [3] published a review of hybrid technologies for locomotives, wherein it was stated that energy
storage devices could be chosen based on characteristics such as power density, energy ...
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