
LOCOMOTIVE BATTERY ENERGY STORAGE
TECHNOLOGY

Leclanche SA, a leading provider of energy storage solutions, has

supplied its cutting-edge INT-53 ENERGY battery packs for a new hybrid

track repair locomotive which has recently been deployed in the Madrid

Metro system. This marks the first time lithium-ion battery technology has

been integrated into the metro system's infrastructure.

Form Energy is an American technology company developing and

commercializing a new class of cost-effective, multi-day energy storage

systems. Form Energy's first announced commercial product is a

rechargeable iron-air battery capable of delivering electricity for 100 hours

at system costs competitive with conventional power plants and at less 

It is the only tool on the market that combines locomotive and energy

storage technology models with robust train dispatching, corridor

simulations, and a high-level train planning tool.  Each marker in this

animation shows a mixed-battery-and-diesel-electric consist train

simulation, including powertrain performance at 1 Hz; the size of the 

For the selection of the type of battery and size of a Battery Energy

Storage System for locomotive engines, the propulsive energy

requirement during the discharge mode and regenerative braking energy

available during the charging mode of the battery were analyzed based on

different real-world duty cycles of the locomotive engine.

The battery technology literature is reviewed, with an emphasis on key

elements that limit extreme fast charging.  This paper modelled flywheel

and battery energy storage systems for heavy-haul 
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Shunting locomotives are required to produce high powers during shunting

operations but may be idle for many hours each day. A key issue with a

hybrid conversion is battery life. Shunting locomotives are required to

develop typically 1000hp to 2000hp for periods of perhaps a few minutes

and the battery is sized for its capacity to deliver instantaneous power.

This paper will a?|

Battery charge available over the route 2 Battery/Electric,1 Diesel

Locomotive(s) a?cBattery Max Power = 2*4398 hp = 8796 hp a?cDiesel

Max Power = 4336 hp 50 Tank Cars (143.0 tons each) Duration = 1.34

hours Track elevation Charging Battery from Gradient Penn State Total

Diesel Energy = 2662 kw hr Battery Energy Used = 4708 kw hr

An energetic model of a diesel-electric locomotive is established using

energetic macroscopic representation (EMR), and a

battery/supercapacitor ESS is added in simulation to study the benefit of

hybridization before integration on the real vehicle. This paper studies the

influence of an energy storage system (ESS) on the fuel consumption of a

diesel-electric a?|

Kohari Z, Vajda I.Losses of flywheel energy storages and joint operation

with solar cells [J]. Journal of Materials Processing Technology, 2005,

161(1a??2): 62a??65.. Article Google Scholar . Long T, Fred W, Narayan

D, et al. Simulation of the interaction between flywheel energy storage and

battery energy storage on the international space station [C]// Proceedings

a?|

technology for shunting service, [1]. The hybrid solution  a?c A battery or

energy storage mass limit of 15 tons,  THE ENERGY STORAGE TASK

HBE locomotives secure fuel savings by avoiding the
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Significant technical, regulatory and media attention has recently been

given to the use of electrical storage batteries onboard a line-haul

(long-distance) locomotive or "energy storage tender 

Gerhard Thelen, a corporate vice president who heads the company's R&

D efforts, originally came to Penn State for help designing the locomotive.

A team led by Chris Rahn, now co-director of the Battery and Energy

Storage Technology (BEST) Center, took up the challenge. First, the

researchers needed to optimize design and duty cycles of the 

World's first 100% battery-powered, heavy-haul freight locomotive for

mainline service. ERIE, PA Oct. 31, 2023 a?? Wabtec and its launch

customer, Roy Hill, a leading iron ore miner majority owned by Australia's

most successful private company, Hancock Prospecting, have celebrated

the debut of the FLXdrive battery locomotive, the world's first 100% battery

a?|

This Exploratory Topic seeks to develop a set of publicly available

planning tools for identification, evaluation, and prioritization of energy

storage-related technology developments whose deployment would

significantly reduce GHG emissions from the rail freight sector. Projects

will be informed by, and consistent with, the economic and logistical

constraints of the rail freight a?|

Norfolk Southern Corporation (NS) and Pennsylvania State University

tested several different battery systems in hybrid locomotives. Advanced

lithium-ion battery technology was the only kind that displayed the

capacity to perform in heavy  Wide fluctuations in diesel fuel costs and

advances in battery energy storage technology have prompted 
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Dramatic improvements in battery technology plus access to cheap

renewable electricity open the possibility of battery-electric rail. Given that

locomotives already have an electric drive 

A comparative study of the proposed structure with a flywheel and the

existing structure of the locomotive (diesel generator, accumulators, and

ultracapacitors) is presented. The French National Railways Company

(SNCF) is interested in the design of a hybrid locomotive based on various

storage devices (accumulator, flywheel, and ultracapacitor) and fed by a

diesel a?|

Fig. 8: Hardware prototype: (a) locomotive traction system emulator; (b)

energy storage de vices; and (c) power converters. system will stop

operating if the SoC exceeds its upper limit

Recent claims that onboard storage of locomotive propulsion energy is

"new locomotive technology" are unfounded. The world's first

all-battery-powered locomotive was built in 1838 only 34 years after the

world's first steam locomotive operated.  safe.This paper is also intended

to provide technical background and clarity for various 

Hybrid electric propulsion, using batteries for energy storage, is making

significant inroads into railway transportation because of its potential for

notable fuel savings and the related reductions in greenhouse gases

emissions of hybrid railway traction over non-electrified railway lines. Due

to the inherent complexity of hybridized powertrains, combining a?|
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At present, mining electric locomotive with lead-acid battery energy

storage, when accelerating or braking, the battery bank (BT bank) in a

short period of time is difficult to discharge large 

The Element SLS Locomotive Starting battery uses Absolyte VRLA

technology for the first low-maintenance railway diesel starting battery. 

Why are battery energy storage systems (BESS) necessary as more

renewable energy sources come online?  Stryten Energy to Showcase

Lead Battery Energy Storage System Technology at Battcon 2024. May

13, 2024;

Wabtec's FLXdrive is described as the world's first 100-percent

battery-powered locomotive, drawing on 18,000 lithium-ion battery cells to

power all four axles and using an intelligent energy flow 

It is the only tool on the market that combines locomotive and energy

storage technology models with robust train dispatching, corridor

simulations, and a high-level train planning tool.  Each a?|

Battery-electric locomotives with lithium-polymer storage batteries are

proposed for shunting operations on electrified railroad lines considering

experience of energy storage devices applications.
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Our Energy Storage Technology Center(R) program brings together a

broad range of technology experts from diverse scientific fields to support

industry and government clients in the research, development, and

evaluation of energy storage systems. We evaluate and develop battery

systems for electric and hybrid electric vehicles, battery systems for grid

storage, energy a?|

Wabtec says its next-generation battery locomotive will nearly triple its

energy storage capacity to 7 megawatt-hours, nearly 100 times the

capacity of a Tesla Model 3. That could cut emissions by 

Our technology leadership and superior performance drive our reputation

for exceptional quality, service and innovation. Progress Rail is proud to

offer the EMD Joule Battery Electric Locomotive series, available as new

build or repowers. EMD Joule locomotives support a wide range of railway

operations with battery capacities up to 14.5 MWh.

The electric tender will couple with the modified locomotive to operate as a

hybrid unit using both diesel and battery-electric power sources. The

tender's battery will also harness re-generative energy captured as the

train travels down grades and brakes as part of normal operation.
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