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New Zealand 2018 electricity
generation 43,041 GWh — 5M
home-equivalent

7,373 GWh from geothermal,
17.1 % of total generation

To replace all greenhouse gas
emitting energy requires - more
than 3x TOTAL CURRENT
GENERATION




A NATIONAL GIFT

THE TAUPO
VOLCANIC ZONE

The heat content of the deep TVZ
(3-7km) could provide > 5,000 MW that
lasts ~1,000 years.
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sotherms MMOW ; . - -

-Fluid-rock interaction and chemistry <350°C
-Shallow (<3 kms) boundary condsions
-Sustainable and effective fluid utilsation
Drilling expertise <3.5 kms

-~ <3 kms resource model and policies

5 years Programme knowledge
Chemical reaction above critical point

(>400°C) targeted for NZ geclogical
conditions

~Source conditions and deep (<6 km) up-
flow location

-Role of the TVZ magmas

~Future target locations and knowledge to
mitigate future drilling risks

-web-based geothermal supercritical
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CHALLENGES

« World wide interest but NO ONE knows
HOW

 High risks - High uncertainties
« Complicated and no real data
* Need engineering development

- Basic geosciences constraints to limit
these uncertainties and lowering risks

OUR RESEARCH AIMS TO PROVIDE
THE FIRST STEPS OF THIS BASIC
BUT VITAL" KNOWLEDGE
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EXPLORE

for future geotherm
resources.

UNDERSTAND | INTEGRATE

the thermochemistry of and translate

~ supercritical resources knowledge
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SARAH MILICICH BRUCE MOUNTAIN BRIAN CAREY
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FOR FUTURE
GEOTHERMAL
RESOURCES

E X P L O R E Imaging the crust
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EXPLORE

Understanding the role of
buried structures



FOR FUTURE
GEOTHERMAL
RESOURCES

EXPLORE

Model the magmatic hydrothermal
transition




ITHE THERMOCHEMISTRY
OF SUPERCRITICAL
RESOURCES

UNDERSTAND

Development of New Zealand’s existing
geothermal resources has depended in
large part on laboratory research to
determine the chemical behaviour of
geothermal fluids, the effects of fluid-
rock interaction, and predicted changes
iIN rock properties




ITHE THERMOCHEMISTRY
OF SUPERCRITICAL
RESOURCES

UNDERSTAND

» Understanding the interactions
between magmatic fluids and rock

- Effect of reinfection at supercritical
conditions

» Model geochemical reactions




AND TRANGSLATE
KNOWLEDGE

INTEGRATE ™

Vision
Matauranga

Economic opportunities

International engagement

Hui and
stakeholders -
engagement
workshops

Outreach and
education

Youl[llil in ¥

Scientific deliverables



M AI N Al M S Adapt and advance global research-horizons

to delineate Aotearoa’s supercritical

O F T H E resources, and characterise their
P R 0 J E C T fundamentally-unique chemical and fluid-

dynamic properties.
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