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2 12023 NZGW 3557215 Nov)

New Zealand Geothermal Workshop 2023 Programme Draft

Tuesday 14 November
3:00 Registration Open
;;g Welcome Reception | University of Auckland Engineering Building
Wednesday 15 November
8.00 , Open
8:30  [Mihi
8:40 |Housekeeping: Sadiq ). Zarrouk
845 |Welcome and Opening: Richard Clarke, incoming Dean of Engneering, Sadiq 1. Zarrouk and lohn 0'Sullivan, Co-Directors, Geothermal Institute, The University of Auckland
9:00 WORKSHOP AWARDS
. KEYMOTE TITLE: Recent ads in regional-scal th | ion and resource ion to unlack | ialin the Great Basin region, western USA and beyond
#15 |keynote Speaker | Or Bridget Ayling, Capability Lead - Reservoir Strategy, Geothermal Generation and Trading Capability, Contact Energy, New Zealand
10:00 o
Session 1.1 - INDUSTRY UPDATES Session 1.2 - RESERVOIR MODELLING 1 Session 1.3 - GEOTHERMAL GEOLOGY 1
SESSION CHAIR | Katie McLean SESSION CHAIR | Ryan Tonkin SESSION CHAIR | Sadiq Zarrouk
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423 342
1020 |ICELAND DRILLING | INDUSTRY UPDATE | Sveinn Hannesson 46 | I?quation of state n|ot:lu|es for Wa‘lfuera including water, 13. I.Fracture PermeabHihl in| basement greywacke for supercritical
chloride and non-condensible gas - Adrian Croucher drilling planning - Sarah Milicich
N 23 | Numerical model of the Tikitere geothermal system - 26 | 2012-2023 Comparative Ground Penetrating Radar and
AECOM NEW ZEALAND| INDUSTRY UPDATE | Dennis Preston, June . N R N .
10:45 Chin Michael O'Sullivan Temperature Survey at Orakei Korako, Taupd Volcanic Zone, New
Zealand - Bridget Lynne
37 | Assessment of Enhanced Geothermal System (EGS) 65 | Geologic Controls on Geothermal System Location and Type - Irene
11:00 [MARUBENI-ITOCHU TUBULARS OCEANIA| INDUSTRY UPDATE | Methodelogy for Harnessing Geothermal Energy Potential in - |Wallis
Depleted Gas Fields - Rohit Duggal
_ 95 | Cloud computing for complex geothermal simulations 50 | Highlights of Borehole Imaging, Tauhara Geothermal Field Drilling,
11:15  |XCALIBUR MULTIPHYSICS| INDUSTRY UPDATE | Craig Annison ; i o
using the parallel software Waiwera - Ken Dekkers New Zealand - Sarah Milicich
73 | Fast-tracking numerical modelling projects using Volsung |66 | Geologic Controls on Permeability Revealed by Borehole Imaging:
1130 and Leapfrog Energy - Jonathon Clearwater Case Studies from Sumatra, Indonesia and the Taupa Volcanic Zone,
New Zealand - Irene Wallis
94 | Greenfield resource assessment: maximising early stage  |102 | Updated Geological Structure and 3D Intrusion Model as
1145 data to constrain uncertainty - Tia Jones, Claudia Saunders Veritable Fracture Driver of Fracture Characterization in Wayang Windu
h | Field, Ind ia - Meiyante Purnomo
Lunch and Poster Session:
57 | Insight into the Geothermal Structure in Tatun Volcano Group, Taiwan - Chi-Hsuan Chen
74 | The geothermal reservoir characteristics of metamorphic terrain, an initiative of geological and geophysical survey of Qingshui, Tuchang, and Renze, NE Taiwan - Gong-ruei Ho
SPR Ml 79 | Geothermal characteristics of the Paolai Hot Spring area, Taiwan - Shao-Yi Huang
PSS 64 | Regional geothermal exploration in Dongpu Geothermal Field of Central Taiwan - Hsin-Yi Wen
86 | Exploring mildly acidic to neutral hot fluids through carbonate clumped isotope (A47) thermometer in the Liuvhuangtzuping Area - Yi-Chia Lu
83 | Areview of non-condensable gases (NCGs) reinjection within the geothermal industry and a comparison with other carbon capture and storage (CCS) technologies - Aston Carmichael
39 | Numerical Simulator for the Coupled Model of Wells and Fractured Reservoirs - Mitsuo Matsumoto
5 | Hydrothermal Alteration and Mineralogy Characterization at the Lake-Assal and the Hatchobaru Geothermal Fields - Holeh Mohamed Awaleh
1:30 MB CENTURY| INDUSTRY UPDATE | Greg Thompson FHL SZEEsm /%~ §
1:45 |NZGA Industry-led CO; red: project update | Kennie Tsui
Session 2.1 - INDUSTRY UPDATES Session 2.2 - PRODUCTION & MANAGEMENT 1 Session 2.3 - GEOPHYSICS
SESSION CHAIR | Clare Baxter SESSION CHAIR | Theo Renaud SESSION CHAIR | Bridget Lynne
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423.342
200 [WAIKATO REGIONAL COUNCIL | INDUSTRY UPDATE | Katherine 82 | A process model for geothermal power generation - Anu |47 | Towards a national temperature model for New Zealand - Alison
) Luketina Choudhary Kirkby
43 | MakBan Drilling Campaign Offset Wells Monitoring and |55 | Seismic reflection data acquisition in the Taupd Volcanic Zone:
2:15 :::::;:LEN" REGIONAL COUNCIL | INDUSTRY UPDATE | Penny Post Drilling Production Evaluation - Edward Bermido Reprocessing of Broadlands-Ohaaki 1984 seismic data - Callum Kennedy
81 | Analysis of Heat Recovery Time Predictions for Multiple |15 | Long Term Production in TVZ Geothermal Systems using a 2D
- Periods of Temporary Reinjection in Geothermal Well Source to Surface Model - Warwick Kissling
2:30 |JRG ENERGY| INDUSTRY UPDATE | John Gilliland N N
Production at Lumut Balai Field - Erwandi Yanto, Aris
Budiyanto
85 | Detection and Diagnosis of Abnormal Conditions in the 31 | Insights into the Waiotapu Geothermal Field using High Resolution
245 Feed Pumps of a Geothermal Binary Power Plant Using SkyTEM Data - Robert Reeves
Feature-based Time-series Analytics - Paul Michael Abrasaldo
] BE| in Karaha Bodas Field
300 2022 - Kristina Emeralda Cici
315 A 00
Session 3.1 - INDUSTRY UPDATES Session 3.3 - GEOCHEMISTRY
SESSION CHAIR | Leighton Taylor SESSION CHAIR | Claire Newton
Lecture Theatre 401.401 Lecture Theatre 423.342
3:45 MERCURY NEW ZEALAND | INDUSTRY UPDATE | Stewart Hamilten 16 | REGEMP 2022: \.NI[kII’:D I.t!giunil Geothermal Manitoring
Programme - Katherine Luketina
400 |EASTLAND GROUP | INDUSTRY UPDATE | Alice Pettigrew 53 | Carbon in the Geothennal Energy Industry
Project: A Perspective - Eylem Kaya
415 |CONTACT ENERGY| INDUSTRY UPDATE | Bridget Ayling 27 | The effect nl CO2 reinjection on silica scaling in geothermal
reservoirs - David Byrne
430 |WESTERN ENERGY| INDUSTRY UPDATE | Marcus Prestney 33 | Rhyolite of the T:uh:rn.Geothermal Field: insights and correlations|
from geochemistry - Mark Simpson
WESTERN ENERGY | INDUSTRY UPDATE | Abandoning Challenging
4:45  |Assets - Decommissioning a bunch of little annoying wells — Ben
Drew
5.00 |SEEQUENT | INDUSTRY UPDATE | Jeremy O'Brien
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2 22023 NZGW 73:5:72(16 Nov)

Thursday 16 November
3:45 |Housekeeping
: KEYNOTE TITLE: Improving h | Energy Prod Forward Modelling and Data with Consid of L
F00 | keynote Spesker | Associate Professor Denis Voskov, TU Delft, The Netherlands
9:45  |TRIVENI TURBINES| INDUSTRY UPDATE | Shailesh K., Tushar sV
10:00 o g Tea
Session 4.1 - INDUSTRY UPDATES Session 4.2 - DRILLING & WELL TESTING Session 4.3 - ENVIRONMENTAL ASPECTS 1/ SOCIAL ASPECTS/
MATAURANGA MAORI
SESSION CHAIR | Jeremy O'Brien SESSION CHAIR | Adrian Croucher SESSION CHAIR | Ru Nicholsen
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423.342
_ 16 | Machine Learning Opportunities for Geothermal D 62 | Using Temperature Methods to Improve Geyser Monitoring at
10:30 | JACOBS| INDUSTRY UPDATE | Jane Brotheridge . , . -
(Operations: An Overview - Aira Aspiras Rotorua, New Zealand - Braok Keats
70 | Geothermal Temperature and Pressure Transient 8 | Geothermal Systems of the Bay of Plenty Region, Aotearoa New
10:45 |LFF NEW ZEALAND | INDUSTRY UPDATE | Matt Goodin Analyses of Well CHI-8A, El Salvador During Pressure Falloff -  |Zealand - Inventory and Systems Extent - Mariana Zuguim
Jorge Alberto Rangel Arista
69| Collaborative and Holistic Applications Drive Record 61 | Groundwater Modelling Assessment of Shallow and Deep
11:00 |MTL | INDUSTRY UPDATE | Drilling Performance in Mak-Ban Geothermal Field, 2020-2022 {Geothermal Aquifer Interactions Around Otumuheke Stream, Wairakei-
Aira Aspiras Tauhara Geothermal Field - Jake Scherberg
) 19 | Cementing and Aerated Drilling Solutions for Curing 17 | State of the Environment Reporting using the DPSIR Model in the
11:15 |CASILTECHNOLOGIES | INDUSTRY UPDATE |Jim Johnston X K . X ' A ¥
Shallow Loss Circulation - Aira Aspiras Waikato Region - Katherine Luketina
N 76 | Reducing Casing Heatup Rates in Geothermal Production |48 | Incorporating Maori world views in the Rotorua geothermal
ITALMATCH CHEMICALS GB LTD | INDUSTRY UPDATE | Davide . . . .
1130 Parravicint 'Wells by using Coiled Tubing Gas Lift - Matthew Sophy system management plan - Tamara Mutu
107 | Preliminary Analysis of Geothermal Drilling Results in
1145 [Eastern Taiwan - Hsin Han Chen
12:00
100 KEYNOTE TITLE: Managing geothermal — a Local Government perspective on changing relationships and responsibilities
Keynote Speaker | Penny Dorman, Geothermal Programme Leader, Bay of Plenty Regional Council, New Zealand
1:45 ORMAT TECHNOLOGIES INC.| INDUSTRY UPDATE | Rotem Ezer
Session 5.1 - INDUSTRY UPDATES Session 5.2 - SCALING & CORROSION Session 5.3 - RESERVOIR MODELLING 2
SESSION CHAIR | Samatha Alcaraz SESSION CHAIR |Wei Gao SESSION CHAIR [John O'Sullivan
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423.342
22 | Modelling Particle Tracking of Moisture Droplets in 37 | Changes in geothermal reservoirs due to hydrothermal eruptions
2:00 |GNS SCIENCE| INDUSTRY UPDATE | Isabelle Chambefort o : o
Geothermal Steam Pipeline - Kim Fong Chan and fault reactivation - James Patterson
56 | Laboratory HCl acid condensate testing of geothermal |32 | Investigating Influences on Hydrothermal Fluid Flow in the Taups
GEOTHERMAL INSTITUTE| INDUSTRY UPDATE | Sadiq 1. Zarrouk, N 3 X N N . X
2:15 John O'sullivan casing steels - Soroor Ghaziof Volcanic Zone with Numerical Models Constrained by Magnetotellurics
Sophie Pearson-Grant
38 | Update on the CaSil technology: economically solving 78 | The influence of boundary conditions in a reservoir model on the
2:30  |THORNDOM COOK | INDUSTRY UPDATE | Roger Hudson global silica scaling, enabling low temperature direct heat accuracy of the simulation results - Bo Jin
extraction and electricity generation - Michael Schweig
41 | Development of a novel HT calcite scale inhibitor for 60 | Ensemble Methods for Geothermal Model Calibration - Alex de
2:45  |WING | INDUSTRY UPDATE | Katherine Newman igeothermal applications - Davide Parravicini, Alessandro Beer
Guidetti
g 42 | Case study: Silica In r Trial in Central America Plant - |24 | Numerical modelling of tracer tests in the Ohaaki geothermal
3:00 DOBBIE CONSULTING | INDUSTRY UPDATE | N . " o~
Alessandro Guidetti, Jonhson Kuy system - Michael O'Sullivan
215 Afternoon Tea
Session 6.1 - INDUSTRY UPDATES Session 6.2 - DIRECT USE Session 6.3 - ENVIRONMENTAL ASPECTS 2
SESSION CHAIR | Mike Allen SESSION CHAIR | Bart van Campen SESSION CHAIR | Rony Nugraha
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423.342
NZTE- Indonesia | INDUSTRY UPDATE | Putri Wuningsari 103 | Update of Direct Geothermal Energy Use Inventory and |49 | Vegetation‘ in the Wfl‘lrékei-Tauhard Geothermal System: History
3:45 Management for New Zealand - Lucy Carson and Future Options - Christopher Bycroft
57 | Low-Temperature geothermal — a decarbonising solution |44 | Geothermal vegetation of the Waikato Region: 2023 update -
2:00 ippines | INDUSTRY UPDATE | Maricon Popanes-Lim  |for covered crop growers in New Zealand? - Anya Seward Sarah Beadel
63 | ing the ial of low to ir di 104 | Preliminary ESG Consideration for Geothermal Development in
215 NZTE - Taiwan | INDUSTRY UPDATE | Peg Tsai temperature geother@a\ resources for direct use - Maureen  |Indonesia: What Relevant Environmental, 50(i?| and Governance
Nechesa Ambunya, Willis Ambusa Aspects Need to be taken into Account? - Dewi Permatasari
29 | Geothermal Direct Use Implementations and Its Potential
4:30 NZTE - Japan | INDUSTRY UPDATE | Zea Rose Developments in North Sulawesi - Armando Ariakta Aloanis
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2% 3 2023 NZGW &r%:3%#2(17 Nov)

AT & 1455 B R A M AT

F—35 . 3% Dr. Bridget Ayling

Friday 17 November
8:45 |Housekeeping
KEYNOTE TITLE: The Role of Kiwis in the International Geothermal Industry
#90  |keynote speaker | Jim Randle, Consultant, GT donesi
9:45 0 e
Session 7.1 - INDUSTRY UPDATES Session 7.2 - PRODUCTION & MANAGEMENT 2 Session 7.3 - HINDSIGHT & FORESIGHT
SESSION CHAIR | Fiona Miller SESSION CHAIR | Eylem Kaya SESSION CHAIR | Michael Gravatt
Lecture Theatre 401.401 Lecture Theatre 401.439 Lecture Theatre 423 342
1045 |UPFLOW] INDUSTRY UPDATE | Andrew Marsh 29 | GeoEjector: Exlrartinggent_herma.lfluid lr.Dm alow- 29 | 2022 Annual Aotearoa New Zealand Geothermal Review - Ted
pressure geothermal well - Maria Gudjonsdottir Montague
21 | Study & Design of Binary ORC Using Wet Cooling Tower 9 | Integrated Real-Time Geothermal Operational Optimization and
(Existing) of Unit V & VI in Lahendong Geothermal Field, Improvement using a Robust Data Management, Visualization, and
1020 Indonesia - Adhiguna Satya Nugraha Diagnostic Analytics Platforms as a Digital Transformation - Fajar
Khamim Mustofa, Muhammad Vito Hamza
10-45 10 | Double Energy Input IV, a proposal for a novel source of |72 | Impact of Project Variables on Tariffs Required for Economic
energy - Daniel Ramirez Ordas Development of Geothermal Projects - lim Randle
51 | Supercritical Well Performance Simulation using GFlow 3 | Flexible geothermal application within the New Zealand electricity
1100 Wellbore Simulator: A Case Study of Ultra-hot IDDP Wells in market - Andrew Marsh
Iceland - Julius Marvin Rivera
21 | Comparison of Icelandic Supercritical Well Forecasts with |45 | Carbon Negative Geothermal: Theoretical Case Study for Biogenic
1115 Subcritical Geothermal Production Well Outputs - Julius Marvin|CO2 Removal at Ngadwha Power Station - Karan Titus
Rivera
1130 80 | Application of the United Nations Framework Classification for
Geothermal Projects in the Waikato Region - Greg Ussher
1145
12:45 |WING Panel | Challenges and opportunities in building a resilient and diverse Geothermal workforce | Facilitator: Katherine Newman
Session 8.2 - RESERVOIR MODELLING 3 Session 8.3 - GEOTHERMAL GEQLOGY 2
SESSION CHAIR | Mike O'Sullivan SESSION CHAIR | Bridget Lynne
Lecture Theatre 401.439 Lecture Theatre 423.342
12 | Understanding Mineralogical and Geochemical Evolution |52 | Regional geothermal exploration and potential assessment in the
a5 in Geothermal Reserveirs through Reactive Transport Taitung Hongye area, Eastern Taiwan - Pei-Shan Hsieh
Modelling - Dale Emet Altar
105 | Kawah Kamojang Pilot Injection Test: Production 106 | The Impact of an Active Strike-slip Fault to The Principal
2-00 Monitoring Evaluation and Numerical Reservoir Modelling Horizontal Stress Orientations and Fluid Flow in the Karaha Bodas
study to Support Kamojang Injection Optimization Program - |Geothermal Field, Indonesia - Muhammad ikhwan
Fathan Hamim Abdurachman
58 | Quantifying Geothermal Resource Potential and 28 | Combining geophysical, isotopes and geological studies toward
Uncertainty Analysis using a Natural State Model of geothermal models at Hongchailin for geothermal power generation in
215 Kotamobagu Geothermal Field in North Sulawesi, Indonesia - |NE Taiwan - Jian-Cheng Lee
Bei Nagoro
230 71| ! module of a h | reservair in
sedimentary rocks in Taiwan - Bieng-zih Hsieh - S
245 108 | An Integration Solution of Geomodelling Toolsin a
Geothermal Modelling Framework - Jeremy Rihet
3:00 |Workshop close - Sadig J. Zarrouk, John O'Sullivan
*programr rrect as a 0 ber 2023
Internaltional aral presentations - virtually presented ]

sH# + Dr. Bridget Ayling » JEEERE H : Recent advances in regional-scale

geothermal exploration and resource evaluation to unlock hydrothermal potential in

the Great Basin region, western USA and beyond - Bridget Ayling {8 +-/& 41 PH
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Contact Energy /=] HUEEE TS £E A A » MG EENTEE REEE I

(University of Nevada, Reno , UNR) A i 21 gE H. 0 (Great Basin Center of

Geothermal Energy) T (- DLk S5 B A HE 22 B SE RIS [ RIIZEY - tha FEHh2gE

TRFRSFFIREVIIFENIZ BT - PUT R MR R M B RN S A

TR AIBE SR > MR B PN 2 PN S BN R DL R [ o it R ER e

Bt -

FE20165E A UNR Z i » 4184 A B e BURF R EBR R ER AR R A S i K

P2 f55(Geoscience Australia) DAz 5Bt A E(University of Utah) gl BT ERF}

SR LA - IR B (R A E R Z B ) MBS A e =g

B PR FEIB BT ~ TR 2 eIk E R B G E - M

#rZEh 2 (Women in Geothermal \WING)EUEEERIEL R » Z4H&E —(H =B E

HE > BESCRHIEM TR AR REE S RN A -

Dr. Bridget Ayling ™A= B ZiihM e ~ SEEPYHES R HA AR A 2 PR A

BIREHE R R DR EGRET] - B ardEm Gl S DGR 2 A
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AIRER] ~ S8R R ARt A AR HTRE AT 3D FIME SR - FERI S (PF) S34T

AcaBlEiEE E - RS E AR G RIE R E TR RET ~ sPEE

SUE(E (VOI) J7ERLISHR R B BEAIEERASR - @IE RS4RI - MR

SN TEAE @M SRS - e TIEREE - DUINZRSR R SE _ Enl{THY

HEA LU ERIARE S

FE I . 5% Dr. Denis Voskov

=i Dr. Denis Voskov - JE:#E H ¢ Improving Geothermal Energy Production:

Forward Modelling and Data Assimilation with Consideration of Uncertainty » /-4

TS EERy DAPwell SRZISlT - (B A AR ERYEL T A - R iy A4

FEH RO M A TR R SR ISR > AP BNRE 2 EE A IS ~ R [EH AT

AEEMEE LR TR I R PREK -

Denis Voskov {2 (R T Il 17 AT < 0 R AROR B2 IE 52 18 £-(Gubkin’s

Russian State University of Oil and Gas) » IRk (a7 R T3 T ORER T BR R 22

B T 12 Z(Department of Geoscience and Engineering, TU Delft) 812445 » EE S}
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{# R E2(Stanford University)gElJi ~ RIE2BLTRE 2 (£ 30% - BB RIBTFE/ NHEL

Tl FAsE R TR A e F Ay e fRRRE 0D - Hrp BRI - CE(EREIEI A

7 ° Voskov #4831 50% FEAERH ERERVER L » AEMARHRRFFE T REZ

Al > SRR S FHB RS TRE R TR RIEESHUIE - g EESRE

A FIR R ~ B T2 AR AT R EE B DT E R A

F=3 . §#E Penny Doorman

=i Penny Doorman - JEEEEH © Managing geothermal - a Local Government

perspective on changing relationships and responsibilities » FEE 45 R B B iEE |

TE<<EFEELE>> DR <<#th J7BUNE>> LR AH BRTE S BRI RS AF b ft » Bd

EA R R E B BE TR R oy BT 42 2 Mg 2 S PE B S4 fE HERE - Penny

Doorman J&4f PE e I 0 B 1 b 30 e B E 1 & 2= & 2 (Bay of Plenty Regional Council)fy

HEGTERT A - R HFEEHETR A ARSI SRR > BH T

B Rertle ~ BAEGEN EZAFRIGARZE - W ARBURHIEE S -

U - 3 Jim Randle
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% - Jim Randle » JEEEREH © The Role of Kiwis in the International Geothermal

Industry - {EALPERIERIFER A DRSS (2021 4514951238 A\ L) EAE T

FrH R G fEE BRI AT SO - BRET A PE R A (Al fE AE R S8 e e 1R AR AR T DMl

HFHMEEIRE L RRETR - AR S ZE PRENEERE - TR R 24T

AR R R R AR T B AR - e o BRI P R BUR AE S M S _ERYBHBA S 4B 5k

ThERmE - Lot - AP A B G TS HE A T IRMTATLIR ESHEEA ) 1T

TERRE (et TS (BT3RS - HALPaRt SR SRt S ST e A B

B PSRRIt 2 S R ElESEAVE R R (e 8 AR S

&R o A2 L EE DA RTHIEOS -

Jim Randle ZA7 5 ENfe #RA AR TAZEIAT 5 FHgART - SISt 2 26

SFVEH o AEEER - I - BET  HETAVE E (B RN R RR) T R

ARFATAOEH &g - EREME AR FT A TR ERRIE2EERY - fhey FFIHRCR TR

R S B FEZERSIFIEELREE - ZBBEAIER - BE R E

=

JIANEIEEER Ohaaki 5185 - 7 HZ DesignPower NZ A\ E—ERHER > 2A1%

IIA KRTA > Btz BEFALLPERE - AU e iR IAIEN e ig (£ HZEEEEA - Jim
26



Randle fE4ILPHRE ~ SEEEE ~ ENfE ~ JeHn ~ Ba ~ KRR ~ Ti#tiEst

&~ FREETRIE A EG TS o B T S E AR -

FEEDIE R RS I ER o MEIREE BB R

HATHETHIP B EH BER ISl ~ GRS S ROE BT ~ BV A

TEHERE ~ FEMF(E RS ERY B B B RER e ~ Y = H T St vh BB R H 24

FESERMT RS MA R A AT 5 (e 7 N BT+ H FATRE BHYRTHAEER - H

FRMIERE S - AT R A RBR B A I THEEUR B Y 275 -

bt & SR S (E16) FH B A 2 A s #E iz (181 7) > £f% © Contact Energy ~ MB

Centry ~ Iceland Drilling ~ Seequent ~ Mercury ~ GNS ~ University of Auckland

%o R HEREN - R H BT RR -

TR o SRR B 3 = R 1T 1 B S R (E18) ~ B

I 1B A 5% e AV AR SRR ([819) - MR S8R Se 1R BT R TR ST (]

10) > S e EH LM E AR #RATA ZEEA N > K EFEERE

FEZ N F H(Industry Updates) ~ 542 @5 (Reservoir Modelling) ~ £t &
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(Geothermal Geology) > 25—k 4 Ay EE = &1 FH Hr(Industry Updates) ~ 4= FEEE

#H(Production & Management) ~ #ER47/3 (Geophysics) 5 25 K FFFERESE

& ENEE #r(Industry Updates) ~ $E#EEEH-H|(Drilling & Well Testing) ~ BRbe/tf & &k

i (Environmental Aspects/Social Aspects) » 25 K N Ay e sE & s #r(Industry

Updates) ~ 4535 EE & Eh(Scaling & Corrosion) ~ E5£E &5 (Reservoir Modelling) ~

E P (Direct Use) ~ EREz 2 /E (Environmental Aspects) 5 25 = K5 FE 4

EE 4 (Production & Management) ~ 1% R/ 7 BHEA 7 H (Hindsight & Foresight) ~

EEEE R fE fk(Reservoir Modelling) ~ th2h3thE (Geothermal Geology) °

BETRAS L AR ZR R ~ A EIESE ALL Insight into the Geothermal

Structure in Tatun Volcano Group_Taiwan 88 » LUBER 5 = AR U a4 0

REDK LI AT 7 2 B S 2 B LUK LTS B MR R (1) » A

O ZEE ST B O R e g M SR R B R R A a2 R AR

HEFT IHH G LR (E]12) - AT G AR MR R - Kl B8

REF BRI 0 = Ea GBIt B RRF SR 2 g - DIEAO B

IR R TR R S i SO (Best Poster Award) ([#113) - FiaT &5 F ik
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BRI R AL R B s R SR B UL ~ AP R E B TR

E2WTFERT(GNS) & s i AL S e BB T B RS T RE = (R T RIS > TRELER Y 2

DIASR G HA AL - B e Bt B 2T 72T ~ BRI

=58

KT

BB SOREITFE L » BT RSN ERFEE 21

=t M

~ ZE TN TR T

% PR BN FHR A Z MBS 285 Z HT B i N B TR ([ 14) -

6 BT GRSt
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Ngawha Generation

Station 3 (0EGH) - new station

| Ngawha Generation

* Station 3 {OECA) ks sl sabilsing, . St (0K - st
* 70% relnjection In Aprl 2023, 7 gl

100% reinjection achieved in September 2023, L P &

/ { HON s v neptemer 11

Summary
* With al the binary plants (OEC1-4)at 100K renjection,

annual offset will be 128,000 tonnes COze.
* Allother minor inddental emissions (such as fleet vehicles

and air travel) to be offset using on site forestry,

Alming to be certfied as net carbon zero by Toltd Enirocare.

9 WaT G HEn R LB

10 fages KR ARG S
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11 AR LB RHR () ~ AR F A S REBHRE AT LSRR AT THY

M E BRI E R
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Project structure

e i =R &\ ERBATAE AR

Ministry of Economic Affairs.

I%&ﬁﬁiﬁﬁ%"{,l??c

Industrial Technology
Research Institute
* MCL team: all surface investigations,
conceptual model,
T/H simulation
potential assessment

*  GEL team: slimhole drilling

& 12 Ao O Zent i BUA N TSR se e e C BRI e it S R B PR e A

= AT G 3 AR R B T D B S
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Best Poster

SHAO-YI HUANG, WEN-SHAN CHAN, SHAO-Y1 HUANG, WEN-SHAN CHAN,
LI-HUNG LIN, HAO KUO-CHEN, CHING-WEE LIN, LI-HUNG LIN, HAO KUO-CHEN, CHING-WEE LIN.
WEI-HAO HSU, YA-HSUAN LIOU WEI-HAO HSU, YAHSUAN LIOU:

AENe=R80"s @@~ e @7 2CiE - o AW

14 5 GRS g Nt iE P
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15 s TR R AT

(Z) @rERK L@ E B 5k

Ll A

PRI ENIET & 251 > AR Sa B e R RSB EIR ST L (81 16) B K

FL4T B (Rangitoto Island) K L} o
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BRIt &2 B e Rl AT S AE Ty — ORI S, - 2 B e it [ HT 50/

KUNE PR ~ R —JE > ERVIESE RS G600 T » H@loEEE it

EIHIEF AR RAGECH: - 2 rEHEHE B AR - IR R

}

RRRLIS. SN HE ~ BB IS L2600 K - B— A E K L(EL17) - TH

HA & 2 K LA (scoria) © MRIBACE: > KU FYPE T 14504 A1115004F

T RSP B 8% - AU SR H] RE L RHED R 104 - IE S TAIfRE2, 311N » 55—

P ERME 58 R &626 7 F11 (553 74 BP » S MEFIAr i VUE SEHIE) - ME 5

EHENMERNR ~ BKES - EL TARENDKUIK - BEKUIKHEZRE DK

SERSHIIE » KVEESST7HERT(504+ 55 BP)HIH S HARIE Rrzlely - 2 KIE %

R T BICHEIE SR RER i - aolig it 2 B s B IE S RIE S - PR T EIRK

LLER A AR THER R 0 K LA S > EHRAE T ICSEAS o KBSV E 2P E R

BT o JE1 28 K LA 208 4 DAIC RS 25 IR 8 7 A Y B 4R -

H B RSN E S BRIFE SRS - fOKIERETEKEES - ik

LT (E18) - EZ5n] B2 AL e i e g BA(E19) - £8P E EE ]

EEIBMHYHY AR 2R B KA (B A SIS aa lava) i FEES ISR - +
37



St E(E20 ~ [E21) o SAVEDK AR RIS - BA SRR - ZRERR

EeARSHEEEREY) o ZEUETE R Rl 1 E(E22) - 8 UIbE

IR A RERRGRE AP SR (E]23) - e A SRS ROK LR RE

BENEFPINEZE RN KIEA R > SEFREBZEEDLTIAYES - BERZKILEE

BB e T & R AT (E24) - DNIL AL PE R B TR S 2 R RSt e MK L

]

17 BARAEFEK R — R Z B E B R KL > RS SR BT 236 &R EL TR K LS NE
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23 ZEAERRZ R BT RGE GRS MBI

24 BAREFEIERE R BT E BN E > NI P B BUN S E K LS B B M T
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SRR LTI R

FEFEES DK LTI (Rotorua Caldera) (7 R 4HPE AL S, - & —{E R ALRAUE KL

M B R EACKI220 B - B EDK I 24 E S HIRY —IORIE 2 FTIE R - it

&K IR 8 Ay NMREAYIE 3% > ST —KIE 34 5 £ 5125,0004F > Z4try

FAL S MR K LA Y 2 R AR L2 — » KL BR AR IR B K LS

HEX UM I - B8RS LR AT SR AR 7K s R K T8 T

FHEETERR R o AL ARAT K L IR P2t PSS (T 5 el 2 2 A 5% -

ZETLREOoT([B25) - % i A4 EE) - f1FE @ Tikitere A1 Whakarewarewa 1,

FEFEES LK L TR AE R — RIS E R PR - 18 355-((47240,000£11,0004

Al (ERFEAGHE - IERIESRHK LS e #(Volcanic Explosivity Index, VEI) £

7 (hEHEAE B30I A BRRACEE SN o K EEEI4S AR > EEH

FEY3,100- V5 A B - Al E RIS R SR S B R AT S B IRFEOK L8 » S HYK

LA B W fm A Y SE TR - SEAE T O Ry =R EE S (Mokoia Island) & — (&
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SN SRR SCA S FETE - ATHARTFE R R a0 B HIE S R G E < A 150,000 4% ([

26)

25 Il K SR AL na T
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26 ZEFEIES S K CUSBLH N REUE S [P B S 1

> EEFERE B AT BURFEEl (Government Gardens) /g —BE AR A - 4EPHH

BUR 1908 L BB 1T —JEAILAY » 5% SR 1905 HEM T AR FHEL(E

A R ARE - AR B EE - R R A TR R R KRARY

Rachel Pool ;& 54 (FF1[E Whangapipiro) » 7K;EA[%#£100 °C » KB E& &1k

W > BIRER] R B R HE (827 ~ [8128) - il th R AR EREE A B O{E

JE PRI EE RG] -
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27 Rachel Pool ;& 5
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28 Rachel Pool /=) 2K G EC 10078 Ko BY /8 U R 22 ) B
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(=) TS R T-H5ERAT GNS 24

1. HEWHFEEE

ARRSEHALPEREHE FAZ F-WH25FT GNS Science (1% f&f# £5 GNS)HY Wairakei

Research Centre » F:=+2:55W0 H » T SEBREES [ B & =i 2t /& Bl Dr. Andrew

Rae ° 55— REIFHRF e REHGZ L AT Mark Gibson &EHEERBH GNS 4H 4k BLE 75

H(1E129) - GNS Fi B Ryt v i 318 58 22 A (e FHase AL ] ARy P T 18655F) - ik ir

B R i A 40 7Y BTt s Y < B B O - 1926 SE At PR S o 52 B0 (The

Department of Scientific and Industrial Research, DSIR)E¢ 17, » 4L PY e HIE FH & Py

BrrE L o 1R E AR T AH A A HBRY7EE B P9 (1951-1990) ~ HiVE BilithER

PIEREET ST T (1990-1992) LI RAZ AL ER BT ST T (1959-1992)a 17 » 19924F - 4LPY

BHEURFARARERL » BT T B 42T (Crown Research Institutes, CRI) » 52545 HF

JEHER/A TIE - LA GNS SCIENCE Limited 4 Bt R4t BB A - ¥

SEK T HE B 150 HY AT FREA LR

GNS HAT4YAS0047E N B » FEPHEE « #ERYESE (RSN L)
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FRZ T RHR(EET R B~ FHLRBIERRUEEER) - bR 17T AT - 2]

A S F B4 (GeoNet) MBI K [FIiz 22 .0(NIC) ST > GNS Science K

JEE k55 ZE AL S PE B A S AL A IR (R AR REIR A F]) > M AP RN

A o BOE T UAT T BRI SR (R SR AT R - GNS Science HYFREIAL B

SETFER LT HY MIEHF i ( Lower Hutt) » ARG 75 BT (Wairakei) ~ BL5CRd

(Auckland) ~ ¥ EEHrIER {2 (Gracefield) ~ & T (Dunedin)f H 4B 57 (Tokyo,

Japan) - GNS AYRMERFZESEIR E1HE H 24§ 22 B (Natural Hazards and Risks)

IREFEAE fzE(Environment and Climate) ~ BEJF K2 (Energy Futures) ~ [zEiak B ik

HELF}E (Land and Marine Geoscience) -

TEHUCI R 2 - BEE 280 ONS fYHBRABE DU E B = - GNS HyHf,

{EE = (B30) 3 1 KB E A PER B S M FE i N B Ze st iVBRAS - %

S ELith 2B Bl SR AR - WTSE N BRI R A HE T Tt BB R Rl LA S AT

5% Bl TR S LW IE R A DR N RERE (L - BT AR SRS

NHPK-E N E(E3L) - RRAVHBARREE IR S8 TRHIENE COLURRR — &by

SIERIRESSE  EEREAIEE ENEHEEA ST - eSSy
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T~ YRR TS - DRI EGGEAS 028 A REELEER

afl([E32 ~ [E33) -

50



Site Safety | GNs Science

y 2 T
29 Mark Gibson £XHH 2 HT GNS 4HARELAH RS
=i}

N A & B -
B LEL BBy 2 €35 A Dr. Stuart Sanderson SR AH B ER = 2% ~ BREE R 1R
30 HPRLER H B =&
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32 Dr. Andrew Rae /-2t

53
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GNS JZ Al SIS ARYBR AL - HRER S M PUBTE A S RE I FE A S an

% o P EYTFE = ATERT GRANGE Building 2 R 17 REZALNRE & (LAY 1%

J5E (T Dr. Leslie Issott Grange {F 47 PE L & (T EJCAARAELK (L1 2 2 2

BFFE AR LU 5 | I NG 2 R RS M BRI T e Y EE K BRI i 4t 12([8134)

SR ERE SR - TR T 2SR B G R R B PR BRSO -

S ISUNEFUINLEZCIAGEE 0 221k g DN NG RV 20 e 2 7133y R i

st T H AR L s A BSR4 i 2 B ) T3 A& SR ([E135) - 5

HIEERBGEENR « R A BB R # UK th o RS = it

B RIS B A & BB ([E]36) - #E4EHT Dr. Andrew Rae 7 &H 4 Y bRz i

W KLy AR B b 2 K Lt 2 S Bl AR B St B R SR e (((37) - Pk

K U147 (Taupo Volcanic Zone, TVZ)th o E FA M Ryt el - Hpg il e dLEP AL

L R o BRI RIS A S A i 1 B P AR T A B A 2 A 20 %l LUR A US

Ry EAHEN R > AL BL-RER4I(Okataina) RIFa R H 3% 0o 2 [ = HEE A

PHEAREEIXY Ry 10-15 0 B R 20 5 A B > BRTEER S Fth 2 G g P A B KR

RWKZ IR RE 72 FEATAE R - AR E ROKEY R EE R ES A B DL ERYZRE -
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i Re EEACREAIK SRR I(56-14% -

Dr. Andrew Rae 1177148 7 Wairakei-Tauhara 321 £« 478 Bl &8 85 (55 B IR0 DA K B %7

[EFEIZGI(E38) - 4PERE T 4CF#E A ~1,055 MWe Ry AR R E & - (LH4tPS

T4REEEEE.4Y18% » 5573355 MWe HYBRRGIEAE A & & 1 » o EE(FAT704EHY

Wairakei BEJig A8 FIFR T - & HEAVHNENETRBA S S O LR BGE E S =R Te

Mihi fthl o 475 R EE - S S A E 2018 E1& T BRIV~ (HI£20204E 2

1& SCHETE AN - FE19504E 2 Al > Wairakei i1l Ayt N R A2 AR ERE(E A

PIIAIES ~ S35 - BHRE R TR AT - FE 19504 LA BEAAIE FBVK 2l T 5%

B - HATHR Wairakei-Tauhara it 40 2 Bt B A EARE 7% W {IE 424

R RVEILHY - ABERE VA G - A A G TR A 2 41500-

2000 RLZ[H] » A2 #2000 K - (i [ELEHRIEGE AT W I Z478 2 [

JEFEZJ1000-1500/4 R -

HAiALT& Y Wairakei-Tauhara & Y EE a0 T -

(@) Te Huka : 2010 FE ] » 255 A28 MWe 27553 (binary, Ormat) 25 28514 »

56



72 Tauhara Hl& 55— P ZREE BRIy > 5 TA2 04 H: > 1[EEH: -

(b) Te Mihi : 2003FEEFH » 255235783 MWe #2574 55 i (double flash

steam turbine) 25 E8E 1% - IR IEAEMFEIEN R BH38E [ AH (2-phase) K fa 4k

FEFERTIERZZE SR (dry steam) A2 EET R HEAERE -

ZARRY

LUK, 20055 F Y14 MWe &35 (binary, Ormat) S8 257% » PS¢ SR E

7K%] F5130°C -

(d) Poihipi : 1996 FEH @ 25 E50 MWe #5935 74 525 #im (double flash steam

turbine) 22514 -
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W
Members from:
1. Geological Survey and. g
2. Industrial Technology Research Institite, Taiwan™
3. Science and Technology Research Institute for DE-Carbonization (STRIDE-C) NTU

4. Geoscience Information Co,, Ltd.

Po-Tsun Lee

35 AT L AR I il s D B Mt B0 e B ZE 5 HE BB
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@ 8 areas for hydrothermal
System exploration
(CGS)

# 2 Enhanced or Advances
Geothermal System
projects. (IES & CPC +
CGS) 380/1380 m 01800 m

@ There will have
approximately 20,000
meters geothermal

. 202 2023
energy drilling 'gd‘ @ Fe
SDpngp 1
vy Reisu'b;
GualiZjlin \
7
74 \‘\glu /‘ Tainan Guanziling
|

_:E.mlal 2023 2024

Taipei Tatun

2022 2023 2024

Nantou Lushan
202

Yedph
Chiben

| Kaohsiung Baolai

36 BEAR M THETEETSORE
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GNS Resistivity
Boundary

® Injection

@ Monitoring

®  Production
Outfield injection

222 Production

777 Reinjection

T

o 1 2

Two separate, but connected, geothermal systems
Wairakei and Tauhara production sectors

Infield and outfield injection sectors

Infield injection at different depths to production

. Contact MT Survey
2010 field boundary o pressure support without cooling production

Cross-section source: Waikato Regional Council Technical Report 2021/16

37 Dr. Andrew Rae 4% Wairakei-Tauhara i
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Timber drying

Wairakei-Tauhara Geothermal Direct Use -
7, Tenon
Home of Taupo Clearwood
+ 400,000 tonnes a year of logs processed .
* Drying 150,000 m3 timber/year
+ In 2006 moved to Geothermal Kiln Drying *
o Replaced a natural gas fired system .
o CO, emissions reduced by 27,000 tonnes/year .

» Using two phase geothermal fluid (well TH6)

Carey et al (2018) NZGW

+ Kilns run at 180°C and 150°C .

nature’s flame

Compressed wood fibre pellets

o heating fuel

Fibre dried before compressed into pellets
Drying 170,000 tonnes of fibre/year
In 2019 moved to low carbon geothermal drying
o Replaced a biomass fired system
Using two phase geothermal fluid (well TH6)

o excess from Tenon
Kilns run at 135°C Stephenson and Goodwin (2019) NZGW

38 Dr. Andrew Rae 7 4H4TH 7 R H 20 & IR B2 {5 A 22 1)

62




2. XIIEEHEH
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(A) Craters of the Moon
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(B) Waiotapu geothermal area

Waiotapu HtZ1& fi7 /> Reporoa Caldera Eil Okataina Volcanic Centre 7 f] » 1%

Rotorua 5(F 74125 /A B » MK LIS BRI At 2B Bk - HA

RFLTF AR > eI RIEEA 22U (dacite) K L (A4 73 11 By

Maungakakaramea, Maungaongaonga) {2z i LI » Fa 2R S lE MERU L EE -

{E41(sulphate-chloride) Fi1hiRE & B3 - 24 (bicarbonate-chloride) 7K ‘& 15 Ngakoro

it o

PRI S SR » W SR 188 A4 Ngapouri g 1LHE ~ JidR S AT (140 Ngapouri

1 ~ Ngahewa i ~ Okaro i) - f£RgHP A MR EBNE ZHV4RIE - HEBTHILAL

SREIAY/ NET AT T BE Y R PE (IS © BURME S LIRS ~ B B 05

FIEAEA) HER A B 2 NS A A & g » iSSP s [ UE HAVEEIEA

(Champagne Pool) » ‘=/ZFT/5 Waiotapu :t )k i i & i KHYIE S -

(e E P LB R R SR /KRB ER DR mI7E0T Waiotapu /KB R -

74



g R YRS (E M <500 m ~ 300°C £230°C [l bl » Wl Z47 I

iM% & & SOl COMAIBVKIZRRIR & » /DB IS ) e SN EE 87 4 Pl 23t

(Reporoa Basin) it} - B2 FFFIRAVH G 5

(a) FesE1(Collapse Craters) : SEH[ ML PERBL B A BLEI S SO - A AEAb

SRS E - EHEOMA A REN TS T - 3T 2% s g o e e

& 0 WAL KL BTG - 2R R 220K (Devil's Ink Pot) 5= - 1M

HMAIE TR SRR ERIRESEEY)  pH=2.50KE - A EGRELK

[1(Rainbow Crater) S - [El=#EREREE Rl ~ J5ad% ~ BIEGR]

(b) PapaWera : JHJi€ B E &R EAVERK » DLFOKILIERS » ARl

Hof

TREHHRGER - (B2 EAALE Poaka SHVEEEM - Ef5EIZEEHY

/NEEER Ry A HIZFER R R R IRy A E e E -

(c) Puke Whanariki [/J577 Fr-(Sulphur Mound) : B Fr 3R AEEZ A3 E

BURIRIR B SRR BT » BEE R 2 FLbh=mrE - A

75



/NI e e B E T AR

(d) Fitheadhmt iR ¢ ISR R [ o] DA SR BEERI R & S - AR EIBZER

EaUTR > B A NE R E

(e) JEE(Mud Pool) : MFGARELEI A E - PRlCE mahsEE - [RAREL

BEAYIS SR EREE R EoR VR TP - PR - & TG R

TRFYAE - BREE RS -

(f) Ef&A(Champagne Pool) : A= 2 bt HEEE E =410 R > 2

7604 REVERIE S 1 - 78 & e B F AR Y =R

2(49230°C) » YR - K B AEESARRET4°C - Kb g E W

EAEIR(E47) - SEOEAEILA R R A% - - R bk & B

= 0 K pH (EREFES » ZIRGIMETE

76



47 fiLis Waiotapu s ZAFEEH1E AV BB SRS - H T BEVRIER L > NEVRE TAY & bhk

EEGR LR E L - PR EE R RE > MEEE - fRimE

2. FTHEVERRSE

(A) Wairakei Geothermal Power Plant
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(B) Te Huka Geothermal Power Plant
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Geothermal Power Station
; s 9ver 23 megawatts (M) of eiectricity into
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Cammissioned in 2010, Te Huka geothormal power slelion delive:s
o tals a0g bust b

ges
electricit

About Contact =
is o Y ' ore of

"
“Together with (15 predecessor, the Electricity Corporation of New Zealand -
Contact as a (ang Aistory of owning and operating the Wairakei, Poihipi
and Obaaki geothermal pawer stations in the Taupd area, Thaugh mare than
50 yars af operation al Wairakei, Contact bas ouilt a substantial knowledge
of the Wiairakei-Tauhara and Ohaaki geothermal fields and how to fianage
these filds far the sustainable prodctian of electricity.
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(C) Ohaaki Geothermal Power Plant
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