
SkyTranSkyTran

R b t B t hR b t B t hRobert Baertsch Robert Baertsch 
Unimodal Systems Unimodal Systems 
Rbaertsch@skytran netRbaertsch@skytran net

 

Rbaertsch@skytran.netRbaertsch@skytran.net
(831)239(831)239--25312531

 DATE
 RECD.

DOCKET
08-ALT-1

FEB 17 2009



SkyTran Technology CollaborationsSkyTran Technology Collaborations
Academic Government & IndustryAcademic Government & Industry

NASA  Ames Research CenterNASA  Ames Research Center
NASA National Center  for Advanced ManufacturingNASA National Center  for Advanced Manufacturing

Academic, Government & IndustryAcademic, Government & Industry

United States Dept. of TransportationUnited States Dept. of Transportation
Research & Innovative Technology Program GrantResearch & Innovative Technology Program Grant

University of CaliforniaUniversity of California
Power ElectronicsPower Electronics
Software SimulationSoftware Simulation

One Cycle Control, Inc. One Cycle Control, Inc. -- Power Management SystemsPower Management Systems

Advanced Digital Manufacturing, Inc. Advanced Digital Manufacturing, Inc. –– Vehicle DevelopmentVehicle Developmentg g,g g, pp



Traffic in 2020 Traffic in 2020 

Congestion often #1 voter issueCongestion often #1 voter issueCongestion often #1 voter issueCongestion often #1 voter issue

Based on 2% annual  VMT GrowthBased on 2% annual  VMT Growth



••Slow avg speedSlow avg speed

The problem with Rail & BusesThe problem with Rail & Buses

••Slow avg speedSlow avg speed
••GradeGrade--separated separated 
construction construction 
projects take yearsprojects take years
••Elevating multiElevating multi--
ton vehicles are ton vehicles are 
expensiveexpensive
••Operating costs ofOperating costs ofOperating costs of Operating costs of 
wheeled systems wheeled systems 
highhighWork gg

Only 2Only 2--3% of the public uses this “solution”3% of the public uses this “solution”



••Technology riskTechnology risk

The problem with PHEVThe problem with PHEV

••Technology riskTechnology risk
••Business riskBusiness risk
••Current vehicles Current vehicles 
cost < $15kcost < $15kcost  $15kcost  $15k
••PHEV > $30kPHEV > $30k
••Subsidies neededSubsidies needed
••Highway repairHighway repair••Highway repair Highway repair 
funding ?funding ?
C l $$ lC l $$ l

Work

••Car sales $$ leave Car sales $$ leave 
statestate



What is SkyTran? What is SkyTran? 
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SkyTran ArchitectureSkyTran Architecture
Network of NonNetwork of Non--Stop GuidewaysStop GuidewaysNetwork of NonNetwork of Non--Stop Guideways Stop Guideways 

Accessed by OnAccessed by On--Ramps & OffRamps & Off--RampsRamps

Same Design as Interstate HighwaysSame Design as Interstate HighwaysSame Design as Interstate HighwaysSame Design as Interstate Highways



Comparison MatrixComparison Matrix
ULC/SULCULC/SULC TransitTransit SkytranSkytran

PermitsPermits
Capital CostCapital Cost $100B$100B $450B$450B $45B$45B
Operating Operating $0.50$0.50-- $1$1--$3 $3 $0.25$0.25--p gp g
CostCost

$$
$0.90/mi$0.90/mi

$$ $$
/mile/mile

$$
$0.50/mile$0.50/mile

Tax subsidy reducesreducesTax subsidy reducesreduces
Lb. CO2 /pass 
mile

0.20.2 22 .06.06 .02.02
mile
User 
Experience

Private, Private, 
slowslow--rushrush

Public, Public, 
slowslow

Private, Private, 
fastfastExperience slowslow rushrush slowslow fastfast

Cal Business



GHG Reductions GHG Reductions 
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1 factory = 100 miles guideway annually1 factory = 100 miles guideway annually
Assuming 40,000 ppd per mile guidewayAssuming 40,000 ppd per mile guideway



SkyTran Traffic “Lane”SkyTran Traffic “Lane”

Equivalent to 3 Lane Freeway 14 400 pphEquivalent to 3 Lane Freeway 14 400 pphEquivalent to 3 Lane Freeway   14,400 pphEquivalent to 3 Lane Freeway   14,400 pph

2005 BART peak capacity 12,000 pph2005 BART peak capacity 12,000 pph



SkyTran Disappears into the CityscapeSkyTran Disappears into the Cityscape

Minimum visual impact compared to an equivalent Minimum visual impact compared to an equivalent 
capacity three lane highway or a lower capacity light railcapacity three lane highway or a lower capacity light rail

No expensive, destructive rightNo expensive, destructive right--ofof--way acquisitions way acquisitions 
required, just easements on existing sidewalksrequired, just easements on existing sidewalks

Nonstop Nonstop 
GuidewayGuideway

Boarding Boarding 
portalportal

Parked vehicles Parked vehicles 
waiting for youwaiting for you portalportal



Low Cost, Mass Produced Modular ComponentsLow Cost, Mass Produced Modular Components

Small  PersonalSmall  Personal
VehiclesVehicles

Light Guideway BeamsLight Guideway Beams

IP 6 Addressable IP 6 Addressable 
MagLevMagLev--Motor ModulesMotor Modules

Standard Utility Pole Standard Utility Pole 
SupportsSupports

Appl Henr Ford’s 100 Year Old Principles of Mass Prod ctionAppl Henr Ford’s 100 Year Old Principles of Mass Prod ction

Inexpensive PortalsInexpensive Portals
Apply Henry Ford’s 100 Year Old Principles of Mass ProductionApply Henry Ford’s 100 Year Old Principles of Mass Production



NASA Role in SkyTran DemoNASA Role in SkyTran Demo

WorldWorld––class systems developerclass systems developer

Culture of safety, history of lessons learned Culture of safety, history of lessons learned 

Unique Tools forUnique Tools for VerifyingVerifying functionalityfunctionalityUnique Tools forUnique Tools for VerifyingVerifying functionalityfunctionality

Leverage Air traffic control group for softwareLeverage Air traffic control group for software

Human factors  and safetyHuman factors  and safety

System engineeringSystem engineeringy g gy g g

PrognosticsPrognostics



Summary and QuestionsSummary and Questions

1.1. SkyTran solves GHG & congestionSkyTran solves GHG & congestion
2.2. Emulates cars, increasing acceptance Emulates cars, increasing acceptance , g p, g p

reducing VMTreducing VMT
3.3. Lowest capitalLowest capital--O&M costsO&M costspp
4.4. Elevated guideways are safer, allow Elevated guideways are safer, allow 

quick installationquick installationqq
5.5. Profitable business model saves cities Profitable business model saves cities 

from growing transit budgetsfrom growing transit budgetsg g gg g g

Robert Baertsch Robert Baertsch 
U i d l S tU i d l S tUnimodal SystemsUnimodal Systems

rbaertsch@skytran.netrbaertsch@skytran.net
(831) 239 2531(831) 239 2531







Vehicle ensures privacyVehicle ensures privacy

Concept Vehicle and Guideway available forConcept Vehicle and Guideway available forConcept Vehicle and Guideway available for Concept Vehicle and Guideway available for 
viewing at NASA Ames in Marchviewing at NASA Ames in March



One Cycle ControlOne Cycle Control

Invented @ CaltechInvented @ Caltech

Developed @ UC Irvine Power Elect LabDeveloped @ UC Irvine Power Elect LabDeveloped @ UC Irvine Power Elect. LabDeveloped @ UC Irvine Power Elect. Lab

Power Conversion Paradigm shift:Power Conversion Paradigm shift:

Active Conversion without SoftwareActive Conversion without Software

(DoD DoE CEC)(DoD DoE CEC)(DoD, DoE, CEC)(DoD, DoE, CEC)

One-Cycle Control, Inc.y



+ PHEV or EV Charging & VTG+ PHEV or EV Charging & VTG
One Cycle ControlOne Cycle Control

+ PHEV or EV Charging & VTG+ PHEV or EV Charging & VTG

2008 © One-Cycle Control, Inc.



PRT Key to Transit Oriented DevelopmentPRT Key to Transit Oriented Development

California Air Resources Board California Air Resources Board Economic Economic 
Technology Advancement Advisory Committee Report Draft 12Technology Advancement Advisory Committee Report Draft 12--2121--0707

“PRT…could substantially broaden the reach of “PRT…could substantially broaden the reach of 
transit oriented development by expanding transit oriented development by expanding 
be ond e isting transit corridors and formingbe ond e isting transit corridors and formingbeyond existing transit corridors and forming beyond existing transit corridors and forming 
networks. Environmentally, PRT offers … networks. Environmentally, PRT offers … 
quieter, zero emission operation.”quieter, zero emission operation.”



Next Generation PRTNext Generation PRT

High Speed                 High Speed                 
Up to 150 mphUp to 150 mph

Scalable NetworksScalable NetworksScalable Networks Scalable Networks 
Local, Regional, National Local, Regional, National 
ServiceService

Low Maintenance          Low Maintenance          
Uses maglev instead of Uses maglev instead of 
wheelswheels

Under 1000 lbs.         Under 1000 lbs.         
Uses aerodynamic vehiclesUses aerodynamic vehiclesUses aerodynamic vehiclesUses aerodynamic vehicles

Energy Efficient          Energy Efficient          
Up to 500 mpgUp to 500 mpg

Zero CarbonZero CarbonZero CarbonZero Carbon
Solar PoweredSolar Powered


