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Should rail vehicles have onboard energy éf’rag systems?
However, the last decade saw an increasing interest in rail vehicles with onbda 0 energy stora o Sysfé
(OESSS) for |mproved energy eff|C|ency and potentlal catenary-free operation. These ‘ an I

Can rail-based mobile energy storage help the grid?

In this Article, we estimate the ability of rail-based mobile energy storage (RMES)--mobile 'cfamzed _
batteries, transported by rail among US power sector regions--to aid the grid in withstanding and recovering
from high-impact, low-frequency events.

Can rail-based energy storage save power when trouble strikes?

New research points to a flexible,cost-effective option for backup power when trouble strikes: batteries
aboard trains. A study from the U.S. Department of Energy's Lawrence Berkeley National Laboratory
(Berkeley Lab) finds that rail-based mobile energy storage is a feasible way to ensure reliability during
exceptional events.

How does rail compare to other forms of energy storage?

Rail also compares favorablyto other forms of energy storage. ARES systems do not respond quite as fast as
batteries (five to 10 seconds,as opposed to effectively instant),but the company claims its capital costs are far
lower. Also,rail cars and concrete slabs,unlike batteries,do not degrade over time.

Is rail-based energy storage a viable way to ensure reliability?

A study from the U.S. Department of Energy's Lawrence Berkeley National Laboratory (Berkeley Lab) finds
that rail-based mobile energy storage is a feasible way to ensure reliabilityduring exceptional events.

Previous research has shown that,in theory,rail-based energy storage could play a role in meeting the
country's daily electricity needs.
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How It Works. ARES GravityLine's TM fixed motor,
chain-drive system draws electricity from
renewables and/or the grid to drive mass cars uphill
against the force of gravity ??? efficiently converting
electrical energy into the potential mechanical
energy of mass raised to a higher elevation. When
the grid requires power, this process is reversed
and the mass cars proceed ??7?

A 15" long Rail Car (???750,000 lbs) motored up
1000ft . generates ???250 kWh of energy when
motored down 1000ft (Round Trip Efficiency:
???90%) Rail based potential energy storage for
utility grid ancillary services. 8,593,012: Utility scale
electric energy storage system.

The Association of American Railroads (AAR)

, certified the Atlas railcar system to operate on all
major freight railroads in the United States. The

‘ high-tech railcar was developed by the U.S.
Department of Energy (DOE) and will be used to

transport the nation's commercial spent nuclear fuel
and high-level radioactive waste.
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As a new type of energy storage, slope gravity
‘N

nrw i 5 — e energy storage (SGESS) has an important
%1 i - ]"““m : : application prospect in the future development of
e T gy — G new energy. Constructed and built in Nevada in
—~ 2020, this energy storage system utilizes
mountainous terrain and rail cars to achieve
— high-capacity energy storage in outdoor
.\I |' environments. However, the high
Wy

Flynn's Harp: Kirkland company's plan for rail-car
energy-storage concept fuels renewable-energy
interest The decade-long quest of two Seattle
businessmen and the team of prominent investors
they have attracted to create a unique new method
for generating renewable energy is about to bear
fruit in the form of rock-filled rail cars plying a

PCS EMS

The ARES (Advanced Rail Energy Storage) energy
storage technology uses an electric traction drive
shuttle-train, operating on a closed low-friction
automated steel rail network to transport heavy
masses between two storage yards at different
elevations. When excess energy is available on the
grid, ARES shuttle-trains uses the power, which
drives their ???
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Advanced Rail Energy Storage (ARES) uses trains
rolling downhill due to gravity to release energy and
off-peak electricity to pull cars to top of a hill. the

e trains run best on grades between 6% and 8% and
-- o at speeds between 16 and 20 mph. ARES has
moved a 6.5 ton rail car up a 15-inch gauge track
= with energy produced by Tehachapi Mountain

ARES (Advanced Rail Energy Storage) The small
J train cars are more conventionally used in mining
operations and are designed for durability,

according to Cava. They move up and down an
8-degree

The newest entrant into the energy storage market
| =1~N bears a passing resemblance to cutting edge 19th
H B B century technology. It is a rail car with no
EEE—— . Nl passengers or freight that goes nowhere.
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The ARES is pretty simple, as cutting-edge energy
storage technology goes. A lot of rocks. A few
railcars that, if they weren"t traveling up and down
the same 5.5-mile track on a Nevada hillside

Advanced Rail Energy Storage Introduction.
Advanced Rail Energy Storage (ARES) is a type of
energy storage system that uses gravity and rail
technology to store and release energy. It involves
placing heavy trains on ???

3

1075KWHH ESS

While the technology may seem too simple to work,
the company claims an 80 percent efficiency rate of
energy input to energy output through storage. Each
car can deliver constant power for up to 8
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A study from the U.S. Department of Energy's
Lawrence Berkeley National Laboratory (Berkeley
Lab) finds that rail-based mobile energy storage is a
feasible way to ensure reliability during exceptional
events.

Advanced Rail Energy Storage: The electrical grid
sounds like an effective solution for cleaner energy
supply to replace the old fossil fuel system that is
dirty and toxic. This system sits on a hill slope so it
can utilize gravitational force to discharge the
potential energy. Its cars are solid concrete
weighing up to 300 tons each that

3 REAL APPLICATIONS OF ONBOARD ENERGY
STORAGE SYSTEMS. Rail transport has
experienced significant improvements in energy

T, efficiency and GHG emissions and brake resistors
are mounted on the roof of each motored car. The
storage units are connected by two separate
bidirectional DC/DC converters to the common DC
bus, which ???
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The new railcars have been piloted in California,
which recently approved a plan to use energy
storing technologies to meet the goal of having 33
percent of its power supply from renewable

Model optimizes energy storage tender car
configuration in freight trains. ??? Energy storage
rail cars help overcome range limitations, ??? The
optimal number of energy storage tender cars varies
by market and commodity. ??? Tool allows railroads
to evaluate decarbonization pathway via electric
battery locomotives.

Advanced Rail Energy Storage (ARES) has
developed a breakthrough gravity-based technology
that will permit the global electric grid to move
effectively, reliably, and cleanly assimilate
renewable energy and provide significant stability to
the grid. ARES stores energy by raising the
elevation of mass against the force of gravity, and
recovers
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A 50 MW rail energy storage system needs an eight
kilometre track on an eight percent grade with 32
vehicles, each weighing 300 tonnes. There exists a
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low-tech method that needs less space. Energy

Cache, an American firm founded in 2009, has been
testing a method of gravity energy storage which is
based on aerial ropeways.

Energy storage is the capture of energy produced at
one time for use at a later time [1] [25] [26] It
examined the movement of earth-filled hopper rail

cars driven by electric locomotives from lower to
higher elevations. [27] Other proposed methods
include:- Power for cars, buses, trains, cranes and

elevators, including energy recovery

Advanced Rail Energy Storage (ARES) LLC, based
in California, is a technology development firm
dedicated to advancing the role of energy storage to
improve the resilience, reliability, and environmental
performance of the electrical grid. Adjusting for the
difference in the mass of the powered and
unpowered cars, the powered units weigh 202
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Abstract??? The proposed energy storage on board
of a Railway vehicle leads to a big step in the
reduction of consumed energy. Up to 30% energy
saving are expected in a Using the new light rail
vehicle with energy storage capability allows the
reuse of more or less the whole braking energy,
resulting in expected energy saving of up to

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
comprehensive study of the traction system
structure of these vehicles is introduced providing
an overview of all the converter architectures
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3 REAL APPLICATIONS OF ONBOARD ENERGY
STORAGE SYSTEMS. Rail transport has
experienced significant improvements in energy
efficiency and GHG emissions and brake resistors
are mounted on the roof ???
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Existing mature energy storage technologies with
large-scale applications primarily include pumped
storage [10], electrochemical energy storage [11],
and Compressed air energy storage (CAES)
[12].The principle of pumped storage involves using
electrical energy to drive a pump, transporting water
from a lower reservoir to an upper reservoir, and
converting it into ???

[ Using energy storage trains is a fantastic idea to
save energy. These small electric locomotives use
rail cars to push heavy concrete blocks to the top of
an incline using excess power

EMS
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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

gl:F‘gn o urban rail transit is critical for society to achieve
ﬁ! |g (I energy conservation and ???
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Energy. Per Mass Car. 1kWh = 3,600,000J . ARES
Rail-Based Gravity Storage - Concept 7 ??? August
11, 2021. Advanced Rail Energy Storage (ARES)
505 Market St. Kirkland, WA 98033. 206.851.1653.
russ@aresnorthamerica . ARES North America -
The Power of Gravity 20 ??? August 11, 2021.
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