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aXis BAGUS Project News

BAGUS Project is now aXis BAGUS Project

BAGUS

Baneficial and Advanced
\_ Geothermal Use System
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. 3 , Project for Technology D¢ re it of Steam-spot Detection
Demonstration by Boring Survey of Steam-Spot and Sustainable Resource Use (ur Large Enhancement
of Geothermal Power Generation in Indonesia

Detection Technology for Locating Drilling Sites of
Geothermal Production Wells -

Beneficial and Advanced Geothermal Use System (BAGUS)

5™ Joint Coordinating Committee
L. S S A . -
Greetings from the Leaders - % A 8 ISI'.-) 2
t‘_.’ ey CA =3 @ o

| am very pleased that we can extend and
develop furthermore the SATREPS BAGUS project |
as a new IST aXis (Accelerating Social
Implementation for SDGs achievement) project
and with a new title, aXis BAGUS project. One of
the most blessed point of the new project is that
we can confirm the effectiveness and accuracy of
the methods for Steam-Spot detection
developed by the SATREPS project through an

actual drilling survey.
For large decrease of carbon dioxide emission, promotion of the utilization of geothermal power is needed. The

new project aims to develop technologies for locating accurately a suitable portion, a Steam Spot for drilling a
production well for geothermal power generation from the ground surface using a combination of remote
sensing, geochemistry, mineralogy, and numerical simulation. The Patuha geothermal field, West lJava,
Indonesia is selected as a study area, and the research will be advanced in collaboration with the ITB team
including ITB, Geo Dipa Energi, CMCGR* and other collaborators. Research contents include 3D fracture
modeling using high-precision topographic data, radon concentration measurement at many shallow drilling
points, estimations of reservoir temperature and fluid origin by water and gas geochemistry, simulation for fluid
flow and specification of liquid or vapor rich zones, and potential-map production of Steam-Spot existence by
integrating these results using geostatistical methods.

Exploration drilling sites are narrowed down to two based on subsurface resistivity distribution by
electromagnetic survey at high potential zones. The existence of Steam Spot potential is verified through
temperature, pressure, and mineralogical data obtained by the drillings down to about 500 m depth
(tentative). Social implementation of the research result will contribute to a large increase of geothermal
power generation by reducing resource-exploration cost.

The aXis BAGUS project was officially started in April 2020 and the COVID-19 pandemic has already been
prevalent. Because of this, the Kyoto University team has still been unable to visit ITB and Patuha and we
cannot predict when the field visits and the joint survey can become possible. Although the situation is not
favorable to us at all, we hope that we can advance the SATREPS BAGUS project and obtain excellent research
achievements. In addition, | appreciate deeply the great effort and sincere collaboration of the ITB team for
proceeding with the project under this situation.

Katsuaki Koike (Leader of aXis BAGUS project, Professor of Graduate School of Engineering, Kyoto University)
Sudarto Notosiswojo (Project Director of Indonesia team, Professor of Faculty of Mining and Petroleum
Engineering, ITB)

*CMCGR: Center for Mineral, Coal and Gecthermal Resources, Ministry of Energy and Mineral Resources
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ITB dan Kyoto University Perkuat Kolaborasi

Pengembangan Teknologi Eksplorasi

X 25 202047 H 22 Hfg#  Web kit SIEDOO s 7t &

I ERIBROFLEN 2020 4 7 A 20 H, [1TB and Kyoto University Strengthen Collaboration on Geothermal
Exploration Technology Development] L, N> RO TRRKFET LAY J—2AD=a—A YA MZHEE
# S 4172 (https//www.ith.ac.id/news/read/57547/home/itb-and-kyoto-university-strengthen-col laboration-on-
geothermal-exploration-technology-development) ., FEiZ Y U —RAFEHEDO RO TH D, 7o, 1TB =
R D HIERF} 27« HIERE IR 157 [E] B 22 7% International Conference on Geoscience and Earth Resources Engineering

(ICGERE) |Z, [SATREPS and aXis BAGUS (Beneficial and Advanced Geothermal Use System) projects for
large enhancement of geothermal power generation] DINZ TA o R THIMRE R v | Bz & F e
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During 24 April 2015 1o 24 April 2020, 1TB and Kyoto University have collgbarated in a research project
named "Beneficial and Advanced Geothermal Use Syster’ [BAGUS] which was under the scheme of
Science and Technology Research Partnership for Sustainable Develcpment (SATHERS). The research

project was funded by Japan international Cooperation Agency (JICA] Tfor ITE and by the Jepan Sc

nce
and Technology Agency (JST) for Kyoto University. The project was co-parinerad by three parties, ie
Center Tor Mineral, Cosl, and Geothermal Resources {CMCGR) - Geological Agency, Star Energy

Geotherma!l (Wayang Windu) Ltd., and PT Gec Dipa Energl (Persero)

This project was motivated by some global issues such as the manifestation of phenomena suggesting
"Global Warming®, the nesd for ennanced use of renevwabie energy resources, the cost problem in
gecthermal resource expioration & development. and the vulnerakility of geoihermal rescurce. There
are three aims of the project, known as 35, i.e. {j) Detection of steam spots {Steem-Spot Exploration),
(i} Minimization of environmental load {Sustainable Developmeant], and (jii) Maximization of resource

and plant uses (Survivability).

By this project, JICA has installed some moedern laboratory eguipment and software with total budget
JPY 282.5 million or equivalent to about iDR 38 billion. All eguipment and software were installed in

Laboratory af Hydrogecology and Hydrogeochemistry FTTM ITB. The list of equipment are: Automated

muftipurpose XRD, WD-XRF, lon Chromatography, Gas Chromatography, Field Specirometer, Uitra-Micro
Balance, Scanning Electron Microscope — EDS, Ulira-Pure Water Purifier System, ICP — MS, Water
Siabie Isotope, GC-EA Isotope Ratio Mass Spectrometry, Badon and Mercury measuremsant eguipment,
IT8), and TOUGH

software for reservoir modelling (installed in Study Program of Gecthermal FTTM). Apart from the

ENVI software for remets sensing analysis (insialied in Study Program of Geology

BAGUS Project, the equipment is atso praovided for community senvices within IT8 and other
universities and institution e.g. Ministry of Energy and Mineral Resources, Indonesian Institute of
Sciences, Indonesian National Marcotics Agency, Mational Agency of Drug and Food Control, Forensic

Laboratory Center - Indonesian Mationaf Police, PT Biofarma (Pefrsero), PT Len Industri (Perserg),

Miristry of Public Waorks and Public Housing of Republic of Indonesiz,
id/hidroy.

to. The current laboratory™s

activity can be seen in; hiips://lab.fitm.iib.a

Beside those faboratory facilities, these five years project has glso produced some exiensive cutcomes
as foliows:
= Publication in Infernational proceedings and journals (> 20 papers)

- Final project for Bachelor program (£ 20 students) T8, Master thesis (£ 15 students) et ITE, and

PhD dissertation (4 studenis) at Kyoto University.
= Shari-term training program in gecthermal science and technology at Kyoto University which was heid
for four batches and participated by + 40 junior researcher (master students) of ITB, £ & research

assistants of IT8, = & scientist/engl

neer/staff of CMCGEE (Gealogical Agency ) and gecthermal

COmpaniss.

- Development on the new geothermal sites at Wayang Windu and Patuna geathermal fields, Bandung

Begency, West Java.

This y=ar {April 2020 1o March 2021) Kyoto University extends the new research collaboration under the
scheme of Accelersting Soctal Implementztion Tor SDGs (Sustaingble Development Geals)

Achievernient or calied as aXis Project which is funded by JST. This new project is the implementation
of BAGUS Project at Patuha gecthermal field with total budget about USD 800 thousand, The ti

project s “Accuracy Improverment and Demonstration by Boring Survey of Steam-Spot Detection
Tacnnotogy for Locating Drilling Sites of Geotnermal Production Welis®, In this project, additional radon

and mercury monitoring points and some geophysical surveys such as Audig-Magnetateliuric (AMT)

gnd Transient Electromagnetic {TEM) metheds are planned. Moregver, shallow core driiling for thermal
gradient measurament and geochemical analysis of coreand fluids samples is planned for one well

with total depth about 6G0 m v

fthin PT Gec Dipa Energi (Persaro)'s working ares.

The general activities of BAGUS project can be checked at- nitp://pagus-satreps. fitm.itb.ac.id/
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o [®fK] Katsuaki Koike, Taiki Kubo, Koki Kashiwaya, Yohei Tada, Tada-nori Goto, Shigeki Sakurai, Sudarto
Notosiswoyo, Mohamad Nur Heriawan, Irwan Iskandar, Asep Saepuloh, Arie Naftai Hawu Hede, Nenny
Miryani Saptadji, Sutopo: Technology development of ‘Steam Spot’ detection for suitable location of
production wells by integrating geoscientific methods.

e [1-1, 2-2] Mohamad Nur Heriawan, Awwab Hafizh, Suryantini, Taiki Kubo, Katsuaki Koike, Chevy Iskandar:
Spatial correlation model between resistivity data and subsurface permeable zones to optimize the existence
of a geothermal reservoir.

e [1-1, 1-2, 1-5] Taiki Kubo, Ahmad Ali Syafi’i, Mustiatin Mustiatin, Hiroaki Gonnokami, Mohamad Nur
Heriawan, Irwan Iskandar, Katsuaki Koike, Sudarto Notosiswoyo: Effectiveness of radon concentration
features in soil gas for specifying hydrothermal ascent paths in the Wayang Windu geothermal field,
Indonesia.

e [1-2] Koki Kashiwaya, Bunji Yatomi, Yudi Rahayudin, Riostanticka Mayandari Shoedarto, Yohel Tada,
Takanori Kagoshima, Yuji Sano, Katsuaki Koike: Gas origin and fluid circulation regimes estimated based
on gas geochemistry in geothermal areas around the Bandung Basin, Indonesia.

¢ [1-3] Riostantieka Mayandari Shoedarto, Yohei Tada, Koki Kashiwaya, Katsuaki Koike, Dwiyogarani Malik,
Irwan Iskandar: Application of rare-earth elements in spring waters to indicate surficial water-rock
interaction process in the Wayang Windu geothermal field, Indonesia.

e [1-3] Yudi Rahayudin, Koki Kashiwaya, Yohel Tada, Katsuaki Koike, Irwan Iskandar, Andi Susmanto:
Characterizing geothermal system of the Tampomas volcano, West Java, Indonesia by water chemistry and
stable isotope analyses.

e [1-4] Panggea Ghiyats Sabrian, Asep Saepuloh, Katsuaki Koike: Characterization of topographic changes in
geothermal fields around Bandung Basin, Indonesia using SBAS-InSAR technique.

e [1-4] Nurita Putri Hardiani, Asep Saepuloh, Nenny Saptadji, Katsuaki Koike: Clarification of generation
mechanism of distinct pressure and temperature regimes in geothermal systems around the Bandung Basin,

Indonesia by numerical simulation.
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JERRWIN S A > T A TOREKITITRDD, TALDOERICE-TH, K2 ASEAN F#EEOSINE IS
aXis D FE T B —LT&E 5D,

D [Keynote Speech] Katsuaki Koike, Vitor Ribeiro de S4 Yusei leki, Taiki Kubo: Improvement of spatial
modeling accuracy for multiple geologic data by advanced geostatistical and deep learning methods.
@ Taiki Kubo, Hiroaki Gonnokami, K atsuaki K oike, Mohamad Nur Heriawan, Irwan Iskandar: Development and

application of remote sensing-based analysis for detecting geothermal anomalies in thick vegetation areas.

V. BRARERSE [HHRBEE~BEO2HH] (L)
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VI. ZOfth (FEBR)
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Riostantieka Mayandari Shoedarto, Yohei Tada, Koki Kashiwaya, Katsuaki 10.1016/;
Koike, Irwan Iskandar, Dwiyogarani Malik, Boyke Bratakusuma, “Investigation . J£

: L - eothermics s . HENFORE - T2ICETIRIRRNEE
2020|of metelorlc water apd parentlﬂulc{ mixing in a tV\.IO- phase geothermal 20211020 EpRES RRF B ADIBH (RITD A/ IR T795—4.284)
reservoir system using strontium isotope analysis: a case study from 96
Southern Bandung. West Java, Indone ia” Geothermics. 2021, vol. 94,
Peraes hysts Ssrar R Soculer, Ko Ko, Gta Kok o010 | Ceotemest U BEABORFIHTS
2021 : : e oeran & |volgeores.2 | EEE BRE  |RERMLEBRE~OBREHFO/ULT7
and fluid paths in geothermal areas”, Journal of Volcanology and 021.107272 £8—2789)

Geothermal Research, 2021, vol. 416, 107272, 17 p.

Taiki Kubo, Mohamad Nur Heriawan, Irwan Iskandar, Katsuaki Koike,
“Development and application of remote sensing-based analysis for st wEE
detecting geothermal anomalies in thick vegetation areas”, Proceedings of e -
International Symposium Hanoi Geoengineering 2022, pp. 20-25.
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2020| B S NURVIRKE), "NAR—ZARIM L EREBORESHACLIBEES M TORKE | RRI—FR
BEASTOHME”, JoGU-AGU Joint Meeting 2020, A2 542, 20204 7H12-15H
Tada—nori Goto1,Yuji Yamada1, Mohamad Nur Heriawanz, Irwan lskandarz, Katsuaki Koike' (1:mEK
2020 B2 2 2:\URV IR KE), "Detection of fluid passes by audio—frequency magnetotelluric survey in the OmERE
Wayang-Windu Geothermal area”, Indonesia, 55148[EI#h IR BT - Bk X 2 B F & EES(2020FE ) -
2R), F542, 2020511 538.
REA BRth' 484 2% Yudi Rahayudin® S ' INTH' (1 FEKE, 2. /VFROTIYE
2020(EAER TR, "MUFRL T Tampomasth I (235 (T 2 MO MATE R AZ ALV - BRADERES MELESE
BREOHEE", ARMTKFER2020FEMZHEES, A2 51>, 20205F1154-5H.
ABEKRH# B AE" ZHET -Riostantieka M. Shoedarto'- /Nt 3 BA'-Mohamad Nur
2020| @S Heriawan’+Irwan Iskandar’+Sudarto Notosiswoyo® (1 CREBRE, 23RV TRXK), "B ES RRA—FF
[T 3EEFET —ADMEITLEER[RARVEOFEEFE", BAMBFES SH2EEHHEER,
HEEEDH, 2020511 A11H8.
Panggea Ghiyats Sabrian'-Katsuaki Koike'*Asep Saepuloh 2(1: B#F K%, 2: 1\ R TR KS),
h A “Characterization of surface deformation pattern induced by production and reinjection through PS— ° _
2020\ EMF = InSAR method in the Patuha Geothermal Field, West Java, Indonesia”, B A&AthEF& SHI2FELHTE RRAZ—FR
R BEEEDH, 2020511H118.
A BETE AR AH - AUT T XL BENTRL N B (1 REKSE, 2: U FUIRKE),
2020 | EI N e HHIHE T RELI-GEOFRACIZLBIRTBRAMET IV LR KDETELERROMEE", & RELES
B-RMER 2021EE BEFRR, £542, 20214358-108.
MR A HET RE-AUT T ENARRL A ZADTIL ALTD 0 B (1 REKRE,
2020| ENE= 2:N\VRVIRKE), “BENB)E— U U BT RERAW - SEEHEEE TOMBKIES mELEES
B, BR-FEMES 2021FE EFEAS A054>, 202153H8-108.
Panggea Ghiyats Sabrian', Asep Saepulohz, Katsuaki Koike', “Characterization of topographic
2021 |EEHE& changes in geothermal fields around Bandung Basin, Indonesia using SBAS-InSAR technique”, World RRAZ—HFEK
Geothermal Congress 2020+1, Reykjavik, Iceland, 751>, 2021F48148.
Katsuaki Koike‘, Taiki Kubo1, Koki Kashiwaya1, Yohei Tada1, Tada—nori Gotoz, Shigeki Sakurais,
Sudarto Notosiswoyo4, Mohamad Nur Heriawan4, Irwan Iskandar4, Asep Saepuloh4, Arie Naftali Hawu
2021 |EpEEe Hede®, Nenny Miryani Saptadji*, Sutopo® (1: T&V A, 2: EEER T A%, 3: BSHEMB KRS, 4 /R mEEE
U IFKZ), “Technology development of ‘Steam Spot’ detection for suitable location of production
wells by integrating geoscientific methods”, World Geothermal Congress 2020+1, Reykjavik, Iceland,
FS542, 2021F58128.
Mohamad Nur Heriawan‘,%Awwab Hafizh', Suryantini', Taiki Kubo®, Katsuaki Koike?, Chevy Iskandar' (1:
s A NURVIRIKE, 2. FERKE), “Spatial correlation model between resistivity data and subsurface oo
2021 B2 permeable zones to optimize the existence of a geothermal reservoir”, World Geothermal Congress RAI—RR
2020+1, Reykjavik, Iceland, >34, 202158 12H.
Taiki Kubo', Ahmad Ali Syafil’, Mustiatin Mustiatin’, Hiroaki Gonnokami', Mohamad Nur Heriawan’,
Irwan Iskandar?, Katsuaki Koike', Sudarto Notosiswoyo® (1: F&R K, 2: /AR TRIKS), B
2021|EfEH¥= "Effectiveness of radon concentration Features in soil gas for specifying hydrothermal ascent paths mEELES
in the Wayang Windu geothermal field, Indonesia”, World Geothermal Congress 2020+1, Reykjavik,
Iceland, #2512, 2021458 12H.
Riostantieka Mayandari Shoedarto], Yohei Tada], Koki Kashiwaya], Katsuaki Koike1, Dwiyogarani
Malik?, Irwan Iskandar® (1: BTER K%, 2: Star Energy Ltd., 3: /AR TR K%, “Application of rare— B
2021| EfRFE S earth elements in spring waters to indicate surficial water-rock interaction process in the Wayang AEEFER
Windu geothermal field, Indonesia”, World Geothermal Congress 2020+1, Reykjavik, Iceland, >S54
>, 2021558 128.
Yudi Rahayudin1, Koki Kashiwayaz, Yohei Tadaz, Katsuaki Koikez, Irwan lskandara, Andi Susmanto® (1:
2021 |EEF4 AURRIT - IRILF—EMERE, 2 REBKE, 3: /AR IR K%), “Characterizing geothermal HRRA—%e%
system of the Tampomas volcano, West Java, Indonesia by water chemistry and stable isotope
analyses”, World Geothermal Congress 2020+1, Reykjavik, Iceland, >/ >, 2021458 128.
Koki Kashiwaya1, Bunji Yatomi1, Yudi Rahayudinz, Riostantieka Mayandari Shoedarto], Yohei Tada],
Takanori Kagoshima®, Yuji Sano®, and Katsuaki Koike' (1: B&F K%, 2: 1V RRS 7 - TR ILE—E0H B
2021 EfRFE S EiR4A, 3: HE K, “"Gas origin and fluid circulation regimes estimated based on gas geochemistry AEEFER
in geothermal areas around the Bandung Basin, Indonesia”, World Geothermal Congress 2020+1,
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