
RAILROAD CARS ENERGY STORAGE

What is advanced rail energy storage?

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.

Should rail vehicles have onboard energy storage systems?

However, the last decade saw an increasing interest in rail vehicles with onboard energy storage systems

(OESSs) for improved energy efficiency and potential catenary-free operation. These vehicles can minimize

costs by reducing maintenance and installation requirements of the electrified infrastructure.

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.

Can rail-based mobile energy storage help the grid?

We have estimated the ability of rail-based mobile energy storage (RMES) -- mobile containerized batteries,

transported by rail between US power-sector regions 3 -- to aid the grid in withstanding and recovering from

high-impact, low-frequency events.

Could a land-based alternative provide grid-scale energy storage using electric locomotives?

Santa Barbara, California-based company Advanced Rail Energy Storage (ARES) has come up with a

land-based alternative that would provide grid scale energy storage using electric locomotives. ARES'

technology uses heavy rail cars that are pushed to the top of a grade using excess power from renewable

energy plants or when electricity demand is low.

What types of energy can be stored in a rail-based gravity storage system?

Energy can be stored in many forms such as chemical energy (batteries),thermal energy (heat),kinetic energy

(flywheels) and potential mechanical energy (hydro). Similar to hydro,ARES uses the potential mechanical

energyavailable due to gravity. The figures below demonstrate how rail-based gravity storage works,at a

basic level.

(C) 2025 Solar Energy Resources 1 / 12 Web: https://www.gebroedersducaat.nl



RAILROAD CARS ENERGY
STORAGE

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

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.

However, the last decade saw an increasing interest

in rail vehicles with onboard energy storage systems

(OESSs) for improved energy efficiency and

potential catenary-free operation. These vehicles

can minimize costs by ???

Storage is an increasingly important component of

electricity grids and will play a critical role in

maintaining reliability. Here the authors explore the

potential role that rail-based mobile 

(C) 2025 Solar Energy Resources 2 / 12 Web: https://www.gebroedersducaat.nl



RAILROAD CARS ENERGY
STORAGE

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 

The newest entrant into the energy storage market

bears a passing resemblance to cutting edge 19th

century technology. It is a rail car with no

passengers or freight that goes nowhere.

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  This energy is then stored as potential

energy in the form of elevated train cars, which are

released when needed, generating electricity. ARES

has the potential to revolutionize the 

(C) 2025 Solar Energy Resources 3 / 12 Web: https://www.gebroedersducaat.nl



RAILROAD CARS ENERGY
STORAGE

ARES (Advanced Rail Energy Storage)  The small

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 

Advanced Rail Energy Storage (ARES) is a unique

technology that has the potential to revolutionize

energy storage. It works by using the potential

energy of a mass of heavy railcars that are lifted to

a higher elevation when surplus electricity is

available, and then the railcars are allowed to roll

down to generate electricity when needed. This

system can provide a flexible ???

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.
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Onboard energy storage in rail transport: Review of

real applications and techno-economic

assessments. Emanuele Fedele, Emanuele Fedele. 

The train is a single-car prototype derived from a

Class 319 EMU and equipped with a PEM FC stack

of 100 kW working as a range extender, a 200 kW

Li-ion battery pack, and 20 kg of hydrogen stored in

high 

AAR Full members include the major freight

railroads in the United States, Canada and Mexico,

as well as Amtrak. Affiliates and Associates include

non-Class I and commuter railroads, rail supply

companies, engineering firms, signal and

communications firms, and rail car owners.

Freight Rail & Energy: Crude Oil, Ethanol & Coal.

Key Takeaway:  Key Data Point: In 2023 alone, U.S.

railroads moved 3.4 million carloads of coal, with

each rail car carrying enough coal to power 20

homes for an entire year. Despite recent declines in

rail coal shipments, coal remains crucial to the

nation's industrial economy and a 
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These vehicles lack possibilities to use the braking

energy of the train. Energy storage systems on

board of DEMUs bring high fuel savings together

with the corresponding emission reduction.  Electric

multiple unit cars; Energy conservation; Energy

storage systems; Light rail vehicles; Railroad cars;

Technological innovations; Uncontrolled 

During peak hours, the rail cars are then released

from the top of their grade to move down the hill,

transferring potential energy into electrical energy

through regenerative braking. 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.

Our specially engineered compact storage rail can

be installed on virtually any flat ground, onsite

and/or offsite, without expensive switching

equipment. 3 Make railcar management easier.

Compact storage rail can be installed on your

property or at Pattison. Improve rail efficiency by

storing empty cars on our compact rail system 
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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 ???

Energy storage trains: Testing the trains. ARES

conducted a pilot system test in Tehachapi,

California on a 268-meter track.After this test proved

the concept, the company was granted permission 

They found rail-based mobile energy storage

(RMES) systems can provide reliable power during

low-frequency, high-impact events and at a lower

cost than comparable transmission infrastructure

investments. Installing RMES systems on trains

instead of building new infrastructure and stationary

capacity would save the power industry $300 per 
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A railroad car, railcar (American and Canadian

English), [a] railway wagon, railway carriage, railway

truck, railwagon, railcarriage or railtruck (British

English and UIC), also called a train car, train

wagon, train carriage or train truck, is a vehicle used

for the carrying of cargo or passengers on a rail

transport network (a railroad/railway). Such cars,

when coupled together and hauled ???

start/stop synchronization, and software

modifications for train cars to better utilize

regenerated energy. To evaluate these new

techniques and technologies, and to develop the

associated benefit cost analyses, an understanding

of the current energy budget, onboard and 3rd-rail

electrical parameters, and operational

characteristics is required .

The Sitras HES system is a hybrid energy-storage

system for rail vehicles that combines EDLCs and

traction batteries. The EDLCs could be recharged at

each stop with a 1000 A current and needed only 20

seconds for a full charging process . 5. Discussions 

Although HFCs have been commercially utilized in

road vehicles (cars and buses), they 
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Viper Railcar Storage provides short-term and

long-term storage for all types of railcars, including:

hazardous and non-hazardous tanker cars, hopper

cars, box cars, flat cars, and any other privately

marked railcar. Contact us today to get a quote.

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.

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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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 

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.

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 
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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 ???

Rail Transportation Industry Operational Overview

???Fuel cost are a significant (10%) operational

cost. ???Power storage is not always dominant

issue ???Refuel time is ! ???Emission reduction

requirements have been partially mandated

???Already universally diesel-electric ???Safety is

crucial ???Ports, rail yards have mature

infrastructure ???ISO rail cars, etc.

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 
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Subject to appropriations, the Department is moving

forward on a government-owned consolidated

interim storage facility project that includes rail

transportation. DOE intends to eventually transport

more than 140,000 metric tons of commercial spent

nuclear fuel that is estimated to be generated in the

United States by 2060.
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