o7’ IR T ‘r
Y N

New Zealand’s EnergyScape

1st Stakeholder Workshop
Hydrogen Economy

Tony Clemens (CRL Energy)
9 August 2007




Why Think About Hydrogen Now?

“~ 2000 “~ 2005 “ 2030

« What will tomorrow’s targets be?
— Low carbon?
— Energy security?
— Efficient energy chains?
— Affordable?

ure.

Parts develpment
Training
Standards
Resources

Planni




Other Advantages ...

“~ 2000 “~ 2005

« Extremely flexible

— Can be sourced from a wide range of energy
resources.

— Can be stored easily anywhere along the “energy
chain” flexibility beyond our current mindset.
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Obijective 1: Issues Document
« Compiling awareness-raising “Issues Document”,

April 2007 circulation to and feedback from targeted stakeholdrs.
 Update on current status around the worlg

 Possible options for New Zealand

\

Objectlve 2: Selection of H supply chains / first vz cons gultd arion

Including identifying gaps In understanding - Database

- E3 calculation

Objective 3: Transmon Analysis e “on
S
|dentify possible hydrogen futures. con
|dentify what we don’t know in making them tappen.

Unitec model

Objective 4: Deflne Action Plan nolders
|dentify options for the introduction on main T out o S\a\ke
hydrogen use
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Robust process ...

Based on EU “HyWays” process:

— Process used in the EU for 300 million
people, 12 countries.

— Customised for New Zealand situation.
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Current Status

“~ 2000 “~ 2005 “ 2030

e “Issues Document” providing background on energy
pathways has been produced and issued.

 Considered:

— Feedstocks: natural gas; coal; biomass; wind; “grid”;
LPG; and ethanol.

— Conversion processes. reformation; gasification;
electrolysis; integrated gasification combined cycle; and
fuel cell CHP.

— Distribution: pipeline; compressed; and liquid tanker.

— End use: Fuel cell vehicle; ICE vehicle; small scale fuel
cell CHP; distributed generation fuel cell; and steam
turbine.

— Worldwide hydrogen research
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Big Issues Identified

YO
YO
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yC

“~ 2000 “~ 2005

rogen Production
rogen Storage
rogen Delivery
rogen Utilisation

Education and Public Outreach
Regulations and Codes

Cross Cutting

— Stranded Assets

— Competing technolgies

— Competition for resources
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Where to from here ...

“~ 2005

Energy, Economics and Emissions
modelling of preferred chains to identify best
options.

Integrated modelling and scenario analysis.
ldentifying the gaps in knowledge.

Integrate with overall Energyscape

framework.
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