
FEDERAL TRANSI T ADMINISTRATION 

Hybrid Electric Vehicle Projects 



Transit Research And Technolo gy 
Programs 

◆ Strategi c goal s 
◆	 Promote public health and safety by eliminating injuries and 

death 

◆	 Shape an accessible, reliable and integrated transportation 
system that offers choices 

◆ Sustain America’s economic growth 

◆	 Protect and enhance communities and the natural 
environment 

◆ Ensure security of the transportation system 

◆ Advance our ability to manage for results and innovation 



Federal Transit Adm inistrati on (FTA)

Research and Technol ogy Pro grams


◆	 Focus on the development and deployment of 
technol ogi cal i nnovati ons to: 

◆ improv e personal mobility 

◆ minim ize fuel consum ption and air pollution 

◆ increase rider ship 

◆ enhance the quality of life for all communities 



Federal Transit Adm inistrati on (FTA)

Research and Technol ogy Pro grams


◆ Programs areas are focused around: 
◆ bus 
◆ rail 
◆ safety 

◆ Current programs are: 
◆ Congressionally directed 
◆	 Earmarks are man aged to best fit strate gic 

objectives of FTA 



FTA Budg et Reflects Increased Interest 
in Clean Fuel Technolo gy Vehicles 

◆	 Transit has been at the forefront of 
implementin g alternative fuels and advanced 
propulsion technolo gies 

◆	 Increasin g interest i n clean fuel  technol ogy 
vehicles for transit vehicles evidence in both 
the research and capi tal bud gets 



Motivati on to Adopt Clean Fuel s and 
Technolo gies 

◆ Energy security and air quality concerns


◆ Legislation (CAAA, EPACT, AMFA) 
◆ Tightening emissions standards 
◆ Local pressure 
◆	 Possibility of lower fuel and maintenance 

costs 



Transit O perator Concerns


◆ Providin g mobi lity


◆ Operatin g cost s


◆ Reliability


◆ Maintainability


◆ Safety


◆ Air quality and environmental impacts


provide effective, cost efficient, and safe transp ortation 
Vehicle tech nolo gy must not impair operators abilit y to 



Why Transit Continues to Use Clean 
Fuels? 

◆ Highly vi sible 

◆ Perception of transit as pol luter 

◆ Large centrali zed fleet 

◆ Federally subsidized fleet 

◆ Local  pressure (decision local ly controlled) 

◆	 Continued pressure to further l ower emissi ons 
standards for buses 



Clean Fuels in Transi t


◆	 Experience with t hese t echnologies vary 
greatly from agency to agency 

◆	 Increasing am ount of local and federal funds 
spent on cl ean fuel  technol ogi es 

◆	 Transit i ndustr y is recognizi ng the 
importance of accurate inf ormation on clean 
fuel vehicles such as their cost, performance 
and reliability in operation, in assessing clean 
fuel vehicle opti ons 



Bus Research and Technolo gy Curr ent 
and Planned Pr ograms 

◆ Fuel cell bus development and testing


◆ Hybrid electric bus technologies


◆ Advanced battery bus demonstration program


◆ Bus Testing Program


◆ Electric bus recharging technologies


◆ Electric and hybrid electric bus data




FTA Fuel  Cell 
Transit Bus Pro gram 

Congressional ly mand ated pro gram with Georgetow n 

Univers ity to demonstrate viabilit y of fuel cell


pow er plants for tr ansit bus applications


◆ Bud get: $4 .8M per y ear for FY1999 -FY2003 
◆ Milestones : 
◆	 40-foot Phosph or ic Acid Fuel Cell (PAFC) tran sit bus r olled-out 

in May 1998 
◆	 Hybrid-electric configuration with 100 kW fuel cell and 85 amp-hr 

battery 
◆ World’s first liquid-fueled fuel cell powered transit bus 

◆ 40-foot PEM Fuel Cell Transit Bus rolled out Februar y 2000 
◆	 100 kW PEM fuel cell fabricated by dbb fuel cell engine corp. 

(Ballard) and delivered to NovaBUS 
◆ Uses methanol reformer technology from automotive program 



FTA Fuel  Cell Transi t Bus Pr ogram 
Acti vi ties 

◆	 Memorandum of Agr eement executed between F TA and 
Georgetown University 

◆	 Under agreement, six addi tional  transi t buses usi ng fuel  cells 
fro m two m anufactur ers to be develo ped,  demonstr ated an d 
evaluated 

◆	 Hybr id configur ation  with p ossibili ty of non-hyb rid 200 kW fuel 
cell prop ulsi on syst ems 

◆	 Funds not sufficient to cover  multi-year  effor t, Georg etown 
wor king to secure ad ditional funds fr om tr ansit agency or o ther 
gover nment par tners (e.g., CTA and NAC) 

◆	 Cost s hortfa ll  exacerbated b y pr ice of fuel cel l stack greater  than 
originally antic ipa ted 

◆ Transit Review Co mmitt ee establish ed fo r ind ustry inpu t 



New York Hybri d Bus


◆ 

◆ 

◆ 

◆ 

◆ 

Orion VI platform 
GE wheel motors 
and inverters 
100 kW diesel engine 
generator 
100 kW flooded 
NiCad batteries 
Prototype for 5 new 
hybrids 



DUETS - New York  Hybrid Bus


◆ 

◆ 

◆ 

◆ 

◆ 

◆ 

Started FY 94 as TRP 
project 
Fiber optics 

Semi-active suspension 
system 

Continued in the FTA FY 
99 R&D budget 

Prototype for 5 NovaBUS 
hybrids for NYC Transit 

Completed EMI testing 



DUETS: Phase II


◆ Participants 
◆	 Cooperative agreement with NovaBUS, Davis 

Technologies, and Honeywell Consortium 
◆ Budget 

◆ Phase II funding from FY1998 earmark of $1.0M 
◆ Phase I and II are 50/50 cost share with industry 

◆ Schedule and Milestones 
◆ Testing complete Q1, 2000 
◆ Final reporting complete Q2, 2000 



DUETS: Cur rent Status 

◆ Revenue testing in New Y ork City comple te 

◆ Emis sions tests complete -- results are promising 

◆	 Semiactive suspension sys tems integrated onto ve hicle, 
nominal tests c omplete 

◆	 Problem with dr ive syste m resolved, poss ible technical 
implications for other TRI bus progr ams being explored 

◆ Performance tes ting and evaluation continues 

◆	 New Yor k City Transit pla ns to acquiring five hybrid 
buses similar to the DUETS de sign, with potential for 
large  hybrid bus acquis ition 



FTA Low Speed Maglev Pr ogr am

◆ Current
procurement

◆ Ease congestion

◆ Clean, quiet
◆ Lower R.O.W. &

guideway costs

◆ Multimodal



Advanced Technol ogy T ransit Bus


◆ 

◆ 

◆ 

◆ 

◆ 

“Stealth” Bus 

LACMTA and Northrop 
Grumman 

10,000 lbs. lighter than 
conventional 

Modular CNG engine 
Adaptable to other 
propulsion technologies 



ATTB Devel opment Effor t Compl ete 

Developmen t and t est ing program, began in 1992 wit h 
LACMTA, to develop a lightwe ight, low floor, low emissions 
transit b us and to provide th e results to th e transit indu stry 

◆ Six prototypes developed and build by Northr op Grumman 
Corpor ation 

◆ 40-foot full low floor bus, composite vehicle structure, electric 
drive system, compressed natural gas (CNG) engine 

◆ Prototypes under went extensive testin g 
◆ Testin g revealed proof of basic  desi gn con cepts  and 

uncovered shortcomin gs 
◆ Prototype dispositi on issues unresolved 
◆ Final independent assessment not fund ed 



ATTB Follow -on Effor t Continues


Program to adap t, inte grate and test t hree vehicle 
subs ystems on an ATTB proto type 

◆ Participants 
◆ Houston METRO, Univ. Of Texas-Center for Electromechanics 

◆ Budget 
◆ 1992 grant to Houston METRO for $4,488,000 

◆ Current St atus 
◆ ATTB shipped to Houston, now at UT-CEM 
◆	 UT-CEM contracted with PMI to provide control system and 

integration for vehicle 
◆ Wheel motors and suspension system ready for integration 



ATTB Follow -on Effor t wi th Houston 

◆ Schedule and Milestones 
◆	 Wheel motors and suspension system integration complete -

Q4, 2000 
◆	 Flywheel and energy storage integration and checkout complete 

Q2, 2001 
◆ Test plan implementation Q2-Q4, 2001 



ATTB and Other Advanced Buses Feature Low Floor  Desig ns


◆ Kneeling front end 

◆ Simple ramp replaces entry steps 
◆	 Reduced cost and maintenance 

over wheel chair lifts 



Zinc Air Battery Bus Demonstration 
Program 

Program to d emon strate proof-o f -concept o f Zinc air 
battery techn olo gy for 40-foot transit bus app lication 

◆ Partic ipants 
◆	 Cooperative agreement with Electric Fuel Corporation, CST, and RTC 

of Clark County, NV with subcontract to GE 
◆ Budg et 

◆ Phase I funding from FY 1998 

• Federal share $ with 50/50 cost share coop agreement 
◆ FY1999 and FY2000 earmarks for follow-on 

◆	 Schedul e and Mi lesto nes 
◆ Propulsion design complete 
◆ First technical peer review meeting held August 1999 

◆ System integration/ testing complete Q2, 2000 

◆ Final report, Q2/Q3, 2000 



Zinc Air Battery Bus Demonstration 
Program 

◆ Phase II 
◆ $1.5M in FY1999 earmark for Phase II follow-on effort 
◆	 Recently met with a Electric Fuel Corporation to discuss 

Phase II effort scope and structure 
◆	 Outstanding issues include SOW, partner cost share, 

structure of Phase II effort 
◆	 Phase II proposed work includes battery and vehilce testing, 

infrastructure study, and ultracapacitor integration 
◆ Earmark in FY2000 budget ($988,492) 
◆	 Status: EFC will consult with current and potential new 

project participants, and will submit a revised proposal for 
the phase II effort 



New and Planned Effor ts


New ef forts are Congressionally mand ated 
in FY 1999 and FY 2000 appropriation s 

◆ MBTA advan ced electr ic buses and related infr astructure 

◆ Palm Spr ings, CA fuel cell bus prog ram 

◆ Santa Barbara Tr anspor tation Insti tute 

◆ EVAA and EPRI infor mation sharing  and technology tr ansf er 

◆ Pittsfield electri c bus progr am 

◆ CALSTART -- new effort 

◆	 Advanced bus technology pr ogr ams ear marked i n capital 
program 



New and Planned Effor ts 

◆ MBTA advan ced electr ic buses and related infr astructure 
◆	 Inductive roadway, opportunity charging technology demonstration 

for electric vehicles 
◆ FY1999 earmark $1.5M and $1,482,739 in FY 2000 

◆ Palm Springs fue l cell bus es 
◆ Sunline project for demo of direct hydrogen fuel cell bus 
◆ FY1999 earmark $1.0M, and $988,492 in FY2000 

◆ Santa Barbara Tr anspor tation Insti tute 
◆	 Electric vehicle program focused on electric bus operation and 

technologies; rapid charging 
◆ Structured as cooperative agreement, with some cost share 
◆ $494,246 earmark in FY2000 



New and Planned Effor ts (cont’d)


◆	 EVAA and EPRI i nfor mation shar ing and techno logy 
transf er 

◆	 New effort on electric vehicle information sharing and 
technology transfer 

◆ FY2000 earmark for $741,369 
◆	 FTA recently held initial meeting with Electric Vehicle 

Association of the Americas (EVAA) to discuss scope 



New and Planned Effor ts (cont’d) 

◆ Pittsfi eld el ectric bus pr ogram 
◆	 Project to fund development effort to fabricate a prototype 30-foot, 

composite, low-floor, all electric transit bus with rapid recharge 
◆	 Electric Vehicles World Wide (EVWW) plans to establish an electric 

bus manufacturing facility at a former GE manufacturing plant in 
Pittsfield to manufacture vehicle 

◆ FY2000 earmark of $ 1,134,465 
◆	 Focus on continued development and commercialization of Ergenics 

segmented nickel - hydrogen battery 



New and Planned Effor ts (cont’d)


◆ CALSTART 
◆	 Program focused on advanced transportation 

demonstrations of station cars and mobility program 
◆ Effort not follow-on to current activities 
◆ Cooperative agreement with cost share 

◆ $3,212,600 in FY2001 earmark 


