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Political -

Decrease our dependence on foreign oil

Rene vable eq’ngy lets us fortify ourselves form external impact
through supplil Crisis

Necessity

Approaching global shortfall of =40 million barrels per day
Hydrogen is the only long term fuel that makes sense
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ai; What's the Problem?
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onofies = Ffe l £o Cost still an 1ssue
JREZSenakIE Costt ' Consumer
VSICaIRSTorage ' e'@ensny)
- PEnCEpLon -Fear Factor
~ (actuallhydregen is a commodity)
" Lack of Infrastructure

Increase Gaseous Distribution
We need large NOx reduction with limited H2



NOWAWE that kne Hydrogen is the
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implEMERar Cost ENEC ve technology
JENETUYAEIICIENT ENGINE! Q#C Hybrid or FC)
PrOVIBEIOIEater Stor age Density
. JINCrease Qe oggﬁﬁtrlbutlon
- Reasonable cost to the Consumer

Build an mfras"tructure to support the the
hydrogen economy when it gets here

What can do all of this?
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Upiters@PerNOx emission reductions
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Possible Emissions benefits through Fungible Assets

Kyota Protocol commencement of E.U. Carbon Credit Trading
NOx emission credits

Clean H, Enriched NG Fuel is available NOW!



‘@ rebust irlﬁastructure, with many

Hydrogeni is a renewable gas selected as the
future Energy Carrier be of it's abundance
It can be described as the “Forever Fuel”

But it may be many years before pure Hydrogen
becomes a technical and economic reality
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L| eJ Stations can supply all 3 fuels
INautainGas ane, and Hydrogen
aner air is needed now

Get large NOx reduction with limited H>
Always use “Leverage”



MOST COST-EFFECTIVE USE OF H,



PR Hydrogen Bus
CNG Bus
PR Hythane Bus

PER PR PR MR 5006 NOX reduction with 7% hydrogen energy
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Conclusions

SYAEIIENSRUIEN I ANSIt I step to getting hydrogen
ROCUCECNREROUI Lirar sr)c ftation Infrastructure now
rlyclree|2piof eser ISPl SI0 m icant economic opportunity
for USMIaustry, including t@e transportation sector
regmmoJOJJ dliinnovation, National cooperation, and
Str CLE@JJL erlinlslgle cmake the hydrogen economy a

The y_d 5‘j~n economy Is withinisight. How fast we
get there will dgpend on how committed we are to
weaning ourselves off of oil

What are we waiting for?
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By 2003 extensive testmg valldated the “sweet spot”
for heavy-duty Hythane® engines at 7% H, by energy
(20% by volume).



ogen (by Energy Content), Balance CNG
der Truck Give 250 km Range

e Gasoline
(CNG) Tru
H2 in CNG)

e CDH Tests show 50% NOXx reduction

e Montreal Hythane® Bus Project (1995)
e Environment Canada test shows 45% NOx reduction




SunLine’s Second
Hythane Bus Project
(2004)

e First engine manufacturer involvement in Hythane
(Cummins-\Westport)

e Best emissions reduction to date (50% NOXx decrease
with 7% hydrogen energy)

e SunLine’s hydrogen is from renewable solar energy



SVbigane® Strategy

IMENE AlERS ]nterdejjemdaﬂr parameters in adjusting
N EARIINEINERENGInENor Hythane®. Changing
IYABIERGIRUIENINEl he other two. We can:

"NOX, at the expense of
HC and' efficiency

ower NMHC, at the expense of
. - NOx and efficiency

NUCHA Hﬁ@EE@Ef Higher Efficiency, at the expense
: of NOx and NMHC

The Hythane strategy for reducing urban smog

IS “Reduce NOx as much as possible without

making NMHC or efficiency worse than CNG”.
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