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CTE – NON-PROFIT
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Mission: To advance clean, sustainable, 
innovative transportation and energy 
technologies

501(3)(c) non-profit 

Portfolio - $450+ million
 Research, demonstration, deployment
Alt. fuel and advanced vehicle technologies

National Presence
Atlanta, Berkeley, Los Angeles, St. Paul



CTE ZEB PROJECTS

Existing Zero Emission Bus (ZEB) Projects (more than 140 ZEB’s with over 30 Transit Agencies)

2017 Low-No Awards with CTE (more than 50 ZEB’s with 25 Agencies)



CLASS 8 FUEL CELL TRUCK
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Specifications
 85 kW Fuel Cell
 100 kWh Battery
 420 kW (560 HP) Motor
 30 kg Hydrogen Storage
 Plug-in Capable

Performance
 150-Mile Range
 65 mph Top Speed
 Power: Maintains 30 MPH on 6% Grade
 Torque: Enough to Start on 20% Grade
 Port of Los Angeles – June 2018

https://www.todaystrucking.com/focus-kenworth-zero-emissions-
cargo-transport/

https://www.todaystrucking.com/focus-kenworth-zero-emissions-cargo-transport/


CLASS 6 STEP-VAN
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Specifications
 33 kW Fuel Cell
 49 kWh Battery
 9.8 kg Hydrogen Storage

Performance
 125-Mile Range
 65 mph Top Speed
 West Sacramento –
Fall 2018

skid mounted 33 kW 
FC stack and BOP

independent thermal 
management systems 
for FC and traction 
components

switch reluctance 
traction motor and 
controller

2 x H2 storage tanks 
(9.8 kg @ 350 bar)

4 x Li-Ion battery pods
(12.2 kWh each), 
650 Vdc HV system 



SHELL HYDROGEN
Largest Fuel Retailer in the World

4 Existing Light-duty Stations (southern CA)

2017 California Energy Commission Award 
for 7 New Stations (northern CA)

2018 California Energy Commission Award 
for Heavy-Duty Truck Fueling Station 
(1,000 kg/day) with 100% Renewable 
Hydrogen (Port of Long Beach)
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FCE BUS PROJECTS
• National Fuel Cell Bus Program

• AC Transit Expanded Service (13 Buses)

• OCTA Demonstration (1 ElDorado Bus)

• Fuel Cell Electric Bus Commercialization Consortium 
(FCEBCC) ($45m; 20 Buses; OCTA/AC Transit)

• CUMTD Articulated Buses (2 Buses)

• AC Transit ZEB Study 
(BEB/FCEB)

• San Diego ZEB Study 
(BEB/FCEB)

• LA Metro ZEB Roadmap
(WSP/CTE)

• 100-Bus Initiative
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100-BUS INITIATIVE

9



FCEB REAL-WORLD PERFORMANCE
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• 2.547 million miles 
(3.3 million since 2005)

• 28,945 hours Fuel Cell
(5,000-hour Design Life)

• ≈ 500,000 kilograms of H2
(1 kg = 1 gallon gasoline)

• 24,189 safe fills

Oakland to Reno: 219 
miles



WORLDWIDE ACCEPTANCE
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1,500 FCEBS BY 2020
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4 9 (+152 JIVE 2)



FCEB ADVANTAGES
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H2 AND BEB STATION CHALLENGES
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SCALABILITY
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FCEB BEB

The Challenge for 100% ZEB Deployment: 
Infrastructure and Scalability



H2 STATION CAPABILITIES
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ZEB CONFERENCE – FALL 2018
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Hosted by LA Metro



Transit Agency 
Perspective

Champaign-Urbana Mass Transit District

Jane Sullivan, 
Grant Manager/Sustainability Planner



CHAMPAIGN-URBANA, ILLINOIS



MTD FLEET

2018         2019      2020



≈ 60’ x 30’ (50-Bus Capacity)



GOAL: RENEWABLE HYDROGEN
296 kW Solar
 230-260 MWh/year
 4,000 kg/year
 Support one bus 21,000 

miles/year 
(assuming 5.25 mi/kg)



Low-No 
83%

Local Match
17%

Low-No
35%

Local Match
17%

?
48%

REQUEST: REALITY:



But, I thought you were transitioning to hybrid buses?

MTD has no experience in this technology.

This will use a lot of electricity.

This will cost a fortune.

Why not battery electric?

LOCAL INTEREST

I did my own research, and...



WHY FUEL CELL?

Fuel cell-electric buses can drive up to 
300 miles on a single refueling. Battery 
electric buses have a documented range 
up to 204 miles. 

Fuel cell-electric buses have the ability 
to refuel continuously in 6-10 minutes. As 
a comparison, recharging large batter 
packs take as much as 4-5 hours. 

Fuel cells are achieving high power 
densities, are more compact, and lighter 
in weight. The fuel cell units are 
approximately one third of the weight 
of batteries. 



FLEXIBILITY 



REUSE & RECYCLE 

The expected life of a fuel cell on a 60-foot bus is more than 12 years. Fuel cells have 
no hazardous materials and can be reused three or four times. 



ENERGY SAVINGS



SAFETY
When used in accordance with 
proper guidelines, hydrogen 
fuel is safe. 

Buses are equipped with 
hydrogen detectors to 
immediately detect if a leak 
has occurred. 



PROJECT PARTNERS

Project Sponsor

Vehicle Manufacturer

Named Sub-recipients

Prime Contractor/Vehicle Operator

Project 
Manager/Technical 

Support

Funding Agency

Facility Upgrades 

Fuel Cell Supplier
Fueling Station Provider

(TBD) 30



LOOKING AHEAD



Thank you!

Jaimie Levin
center for transportation and the environment

Jane Sullivan
champaign-urbana mass transit district
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