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spot™ for heavy-duty Hythane® engines at 7%
H> by ergy (20% by volume) L California 2003
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pyane. summary

SVGNESSINO! Wit 7YoriH, DY energy

ImprevEMEREHmMrEUro I (CENG) to Euro IV (Hythane)

2missiensyediiction demonstrated in 2005

INEXPERSIVE G avallanle now

REASenABIENENTE compromise

o Fie cbOstLJJd Afrastructure costs

- Creates distributec hydrogen Infrastructure

e Hythane System includes everything needed for
reliability, safety, and carbon credit documentation




HVEIOEER Properties

I

MWiderlammability range, more than 6

UIMESAVIGERUan methane.

SEowaERIten eRergy, about 20 times
IESSTunENEthane

High flame speed, about 8 times faster

than methane

Powerful reducing agent and

combustion stimulant
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HYEREEEN SOUrces

onJJQ andrether * Xotlc water
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SiejeEcairdIgestion - methane, too
Inaustrialfiwaste streams
Gasl r-*auor and referming



Methane
Source

Hydrogen
Source*

* Denotes additions to a standard CNG system
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° ASC Jrse r/rlroge and methane are

¥

romol /. mIscible
LJ.E, plending schemes provide
t Hythane solution

9 additional moving| parts added to
conventiong J:NG compressor stations

T ;
Only electronic devices are for
supervision and quality control
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*Patented Brehon Energy, plc



blending L "ff assure Gaseous
VIEEhEnEand Hydrogen

SV IENENCOmoeiy S bJeri‘Ef’er‘{ cfm capacity)

Compressor
(10 cfm
=™ capacity)

Colorado
i facility
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 Maintenance issues
Quality contrell issues



SHyeUERIC Sterage of Methane
ziplel HydrOc Blends

N BINOUENEGUS rnJ,@ureJ } liguid methane
ANENIYEReOEN EIE _ %{:ﬂly possible
SIENONIESHIALENLEC I a method using NASA
PERIECLED Clyogenic storage technigques for

- MiXingranesstoring a mixture of LNG and

- hydroge '],. .

Storage den t)_:;ls much higher than

compressed gas mixtures, at much lower
pressures




MyLnane System
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SINEUIIEINGES SUpplYy and Equ pment

° rlyflroyn siiljeply with' Contingency Plan
relltre |Veels Sfmrl =ffiects Analysis
HythanesBiending with Quality Control

WV Ireless; Venicle-Dispenser Communications

Data D0gIng rﬁ vice for Fleet Managers (Carbon
Credit Doc mentation)

Resource Optimization Software
Optimized Engine Controllers with CNG Fallback




