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New Zealand’s Geothermal Resources

« NZ subduction plate boundary

 Abundantresources
* 1005 MWe base load generation
» ~17% of electricity demand

« 4 in World for installed geothermal
electricity generation capacity

* Increased uptake of direct heat
(esp. GSHP)

* Future ?
* + 0.5GWe planned

« ~+1 GWe available
« ~1.6 GWe protected
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500 m

2-3 km

5-6 km
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Taupo Volcanic Zone (TVZ)

HUGE Energy Resource - Convective Hydrothermal Systems
Sub-ducting Pacific Plate & back-arc rift system

Unproductive

Developed
(conventional geo-
thermalto 3000 m :
1.5 - 4 GWe potential

Deep Potential

Aust-Indo Plate

« drilling using large
rigs > 3000 m

* Temp. increases
with depth, whilst - : b
permeability may ) ~ Pacific Plate
decrease.

10 GWe ?




Current Status (Installed Capacity) :

Wairakei 399 MWe
Kawerau 140 MWe
Ohaaki 57 MWe
Rotokawa 167 MWe
Mokai 111 MWe
Tauhara 24 MWe
Ngatamariki 82 MWe
Ngawha 25 MWe
Total 1005 MWe (Carey, etal., 2015).

Development since WGC2010: 243 MWe
New plants : Ngatamariki, Tauhara & Wairakei
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New Zealand Electricity Generation

= Energy Demand Agriculture
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Otahuhu B gas fired station (
September 2015).

Low water storage (2008, 2012, 2014) impacting Huntly Power Station (Genesis) —last remaining 500 MW
hydro-electric generation Rankine Coal units — to be de-commissioned Dec. 2018
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New Zealand Energy Strategy

« Frameworkfor policyin the New Zealand
energy sector:2011 -2021

« Strategy goalis for New Zealand to make
the most of its abundant energy potential.

« Achieved through the environmentally-
responsible development and efficientuse
of diverse energy resources.

Targets include:

* 90% renewable electricity by 2025
 Improved energy sector intensity (GJ/$1000 GDP)

 Additional 9.5PJ energy from woody biomass or
direct use geothermal by 2025

« Efficiency of light vehicles improved on 2010 levels

A\

New Zealand Energy Strategy 2011-2021

Developing
our energy

potential

and the New Zealand Energy Efficiency
and Conservation Strategy 2011-2016
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New Zealand Electricity Focus

Historically New Zealand has focussed on development of its high
enthalpy geothermal systems for electricity generation

« Renewable Generation = 78% of NZ’s total electricity generation
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New Zealand Geothermal Drilling Activity

Drilling to 3km
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low level in 2014-15, but /
expected to pick up 2016-17
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Geothermal Power Developments
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Small environmental ‘footprint’ / impact
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Geothermal Direct Use
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Increased Direct Use in New Zealand

» Indigenous, reliable energy supply

« Utilise low temperatures resources
that occur throughout New Zealand

» High thermal efficiency

* Minimum start-up time

» Benefit regional development

For Maori: long-term economic &
positive environmental impact

« Sustainable resources

« Low carbon footprint
Reduction in imported fuel

« Use conventional water well drilling
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Regional Geothermal Focus

« Geothermal is a key enabler of economic
development

« Goal: Sustainable new business growth
opportunities and employment

- Focus: Geothermal direct use T e e

 Activities:
— Engage: industry, Government, public, Maori

— Promote:renewable advantages in region
— Connect: heat suppliers and heat users

— Training: increase knowledge
— Advocate:incentives and initiatives Economic Action Plan Summary

>
A CONNEL
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Profile of Direct Use in New Zealand

Industrial

processing Tourism park

* Number of Applications : .
- Bathing - most common

- Commercial, domestic, medical,
accommodation, tourism

Aquaculture

Balneology,
bathing,
swimming
- Energy Use :
- Industrial processing

incl. Timber drying

\

Space heating

Pulp & paper processing | saedony
Tissue making ‘ S
Milk drying

Aquaculture

Honey processing

y Agriculture
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New Zealand Geoheat Strategy

« Goal:
Achieve New Zealand’s geothermal direct use potential

— Coordinate activities drive this forward more purposefully

— Recognise barriers to uptake

— ldentify drivers to push uptake

— Champion who should do what, to unlock our direct use potential

« Launched in 2016
www.nzgeoheat.nz
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