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Origin:  Boeing Interested in Bringing Fuel Cell 
Technology to Ground Support Equipment (GSE)

“We (Boeing) would like Sandia to lead an effort with us to
bring hydrogen fuel cell technology to ground support equipment, 
starting at LAX” ‐‐ George Roe, Manager of Subsystems Technology, 

Boeing Phantom Works

3/1/2008:

Initial discussions settle on a H2 fuel cell demonstration
for mobile 5 kW aircraft maintenance lighting:
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Team Members Have Established Funding Goal to Design, 
Build, & Demonstrate the H2 Fuel Cell Mobile Light System

Sandia National Laboratories—Technical Lead

Caltrans 

Boeing

Golden State Energy

California Fuel Cell Partnership 

LUMENWORKS/LUXIM

Virginia Tech 

MultiQuip

Altergy Systems
LUMENWORKS

Total Value as of 4-27-09

http://www.vector-logos.com/logo-en-12217.html
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Proposed Partnership Arrangement

• Defines work, provides funds to 
Sandia, in‐kind contributions, 
technical collaboration, manages IP

Partnership 
external to Sandia

• Provides technical leadership, 
raises funding

• Performs design work

• Builds, tests and 
demonstrates prototype in 
collaboration with partners

Sandia Technical 
Team

CRADA between Partnership 
and Sandia

CalTrans
Boeing

LUMENWORKS

Golden State
Energy 

Altergy
Systems

CRADA = Cooperative Research and
Development Agreement

IP (if any) Tech Know-how



MultiQuip wants to commercialize
The H2/Fuel Cell Mobile Light
and introduce the technology 
into the construction equipment 
marketplace

Emit carbonaceous particles & PM
Produce CO2 and other GHG
Produces Toxic Air Contaminates
Hazardous to health from emissions  
Wasted energy due to inefficiencies
Are noisy, distracting workers
High Glare/stray light, safety concern
Does not meet Dark Sky Initiative 
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1. Replace ICE with Fuel Cell
2. Replace HID Lighting with LED 

or Plasma Light
3.     Field Test Prototypes

in CalTrans operations, LAX,        
SFO (TBD)

4.  Mass Manufacture

1. Very quiet operation
2. No CO2 emission 
3. No particulate emission
4. Saves 3285 gallons of diesel    

per unit per year
5. Saves 36.4 tons of CO2 per       

unit per year if “green” H2 is 
used

6. Expands market for fuel cells 
into construction industry

7.  Complements H2 Highways



State-of-the-Art Plasma Lighting
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2) Field ionizes gas and creates plasma ⇒ Purple glow emission
3) Plasma vaporizes the salts ⇒ Blue light emission
4) Salts join the plasma   ⇒ Powerful white light emission

1) Amplifier feedback circuit establishes electric field

Conductive
Coating

Power Input
Antenna

Feedback
Antenna

Bulb

Amplifier

Puck

How LUXIM’s LIFI Technology Works

48 VDC



World Changing Potential in Street & Area 
Lighting

50% system efficiency advantage 
to HID lamps and LEDs
– Source efficacy

– Fixture efficiency

– Dimming to 20%; smart lighting

Long life / low maintenance
– 30,000 hrs. life

Best color spectrum available
– CRI 95
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State-of-the-Art PEM Fuel Cell Technology

Efficiency of Altergy F.C. = 44% 
Efficiency of Diesel Generator = 27%

“Alpha” Prototypes to use high
pressure H2 storage in composite tanks

“Beta” versions to use advanced 
metal hydride storage of H2

Greater Overall System Efficiency due
To Fuel Cell/Plasma Light Combination

5 kW Altergy Systems Fuel Cell
Certified ZERO Emission

48 VDC
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Pasadena Radio Club Event 
Powered by 1 kW Fuel Cell—2007  

Other Spinoff Uses 
Include:

Highway Construction
Building Construction
Airport Operations
FEMA
Police/Fire Operations
UPS
Emergency Communications
Home Emergency Power
Disaster Recovery
Trucking APU
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Public/Private 
Effort In 
Reducing 

Emissions by 
Demonstration 
of Technology 

For 
Commercial 
Product

Hurricane Ike Recovery
FEMA Camp—Galveston, Texas
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Use of Proposed CEC Funding

Our team is seeking $1.2 M in CEC funding to design, build 
and fully field-test 2 Metal Hydride H2/Fuel Cell Mobile Light 
Systems (“beta” systems), to allow a fully informed
commercialization plan by MultiQuip.

1 beta unit to be field tested in CalTrans Maintenance operation
1 beta unit to be field tested at LAX or SFO (TBD) in aircraft 
maintenance operations.

Our industrial partners have already pledged $264,000 in 
“in-kind” contributions to develop an “alpha” system based 
on high pressure storage of H2.

Boeing has contributed additional $100K (to Sandia) to initiate
the project and conduct initial design studies on beta system.

14

H H


	California Energy Commission�Alternative & Renewable Fuel & Vehicle Technology Program�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Proposed Partnership Arrangement
	Slide Number 6
	Slide Number 7
	Slide Number 8
	How LUXIM’s LIFI Technology Works
	World Changing Potential in Street & Area Lighting
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

