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A prototype fuel cell hybrid switch 

locomotive that will:

PROJECT OBJECTIVES

ÅProvide path to fossil fuel 

free rail power

ÅReduce air and noise 

pollution

ÅServe as a mobile backup 

power source



3
Copyright © 2010 by Vehicle Projects Inc

PROJECT OVERVIEW

Funding: U.S. Department of Defense, BNSF Railway

Duration: 2006 ï2010, concept through demonstration

Results: First fuel cell switch locomotive

Proved technical feasibility in rail applications

Learnings for future applications
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Customer perspective

ÅClean air!, low noise

ÅLess or no  total CO2 emissions

Business perspective

ÅCapital costs ïrail vs. auto

ÅCaptured fleet - minimal fueling infrastructure

ÅDuty cycle ïmore predictable than auto

ÅImplementation ïretrofit vs. ground up

WHY FUEL CELL RAIL?
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Business

ÅRelative high cost of fuel cells

ÅEntrenched technology and fuels

Technical

ÅHydrogen fuel storage volume

ÅEquipment scaling costs

ÅCold weather storage

CHALLENGES OF 

FUEL CELL RAIL
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SYSTEM OVERVIEW

ÅFuelcell and Traction 

Battery ñEquivalentò to 1.5 

MW [2000 Hp] Locomotive

Å240 kW [ 320 hp ] 

(continuous net) fuelcell 

prime mover

Å70 kg hydrogen at 350 bar 

[ 5100 psi ]
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WHY HYBRID?

Mean* = 75 kW

TYPICAL YARD SWITCHER 

POWER VS TIME
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RADIATOR MODULE

BALANCE OF 

PLANT

POWER ELECTRONICS

BALLARD® FUEL 

CELL STACK 

MODULES

FUELCELL POWERPLANT
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HYDROGEN FUEL STORAGE

Hydrogen Storage 

Module

Battery ventilation 

modules

ÅCompressed hydrogen @ 350 bar (5100 psi)
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HYDROGEN FUEL STORAGE

ÅIn rail, fuel system volume is a challenge

ÅOther options . . . .
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UNDER CONSTRUCTION


