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D, RS O RIS E TET 53 ANEL AFET 2 ARV /R STz, TN EMRGET 5729,
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oM —4 (126D, V=7 Ay MAHRREZHREG L, TENICERAR Y NOBFERT %
Wi~ > TR EAT 272, T FUARE « HERIL S0 07 — Z WS ET I 7 (£) ([T &k
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Elevation (m)
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No. 1] 13" November 2020

aXis BAGUS Project News

BAGUS

Baneficial and Advanced
\,_ Geothermal Use System

axis BAGUS - Accuracy Improvement and Science and Technology Research ' ar 1« r Sustainable Development [SATREP*

; - Project for Technology D¢ re it of Steam-spot Detection
Demonstration by Boring Survey of Steam-Spot and Sustainable Resource Use (ur Large Enhancement
Detection Technology for Locating Drilling Sites of ;’_f"fﬁfgi‘:‘i"";‘z'":’:!"G":)’mfﬁ:_‘jx“g'_:__‘\" iNingongsin
Geothermal Production Wells - o % Joint Coordinating Commitiee i

o G- LS ¥ W W T oW
Greetings from the Leaders A 8~ ,s|-'—7 i
‘,.’ ey CA (= @ —

| 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

= 11 2020 % 11 H 13 H¥&1T BABUS Project News No.1
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B 12 2020 47 H 22 Af8#  Web kit SIEDOO s 7 &

I E[RERDFEEDY 2020 4 7 A 20 H, [ITB and Kyoto University Strengthen Collaboration on Geothermal
Exploration Technology Development| & #H L, N> RO TERFO T LAY Y =R Z=a—Z %A MIH
H#E =7 (https:/www.itb.ac.id/news/read/57547/home/itb-and-kyoto-university-strengthen-collaboration-on-
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During 24 April 2015 to 24 April 2020, TTB and Kyoto University have collaboreted in @ 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) Tor ITE and by the Japan Science
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 alms of the project, known as 335, .2 {j) Detection of steam spots (Steam-Spat Exploration),

(i} Minimization of environmental load {Sustainable Developmeant], and (jii) Maximization of resource

and plant uses (Survivability).

By this project. JICA has installed some modern laboratory equipment and software with 1otal 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 vears project nas also produced some exiensive outcomes
as foliows:
= Publication in Infernational proceedings and journals (> 20 papers)

- Final project for Bachelor program (£ 20 students) T8, Master thesis (=15 students) st 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 ITE, = & scientist/eng

Ineer/staif of CMCGE {Geological Agency) and gecthermal

COmpaniss.

- Development on the new geothermal sites at Wayang Windu and Patuha geothermal T

s, 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 Is “Accuracy Improvement and Demaonstiration by Boring Survey of Sieam-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/

(5 2 4R S f s £ ] [210531]
- 23 -




V. BRERKSE [WHERB~BREO2HM] (L)
B 02 (TR0 # W 22s

VI. RAERE [RGB ~BEO2WIM] (GEAR)

VI. Dt (FELARH)

LUk

[0 2 # i 5E] [210531]
- 24 -



V. RRERSE
(DRXHERE(MERB~REDLLAM] (2A5)

OREHX AFERREF—LEDOHE)

= RRF = . e
- s - = . . o3 | BN/ ’ BRERDBHrTILANLBEADBHELE .
FE EELRXA BEREL HREARSHELH-—BHLYDR—D DOIa—K A /in press Ak Sy i g s
EREOR| NP | HETSERXOBE. COHRGIED.)
Riostantieka Mayandari Shoedarto, Yohei Tada, Koki Kashiwaya, Katsuaki
Koike, Irwan Iskandar, Dwiyogarani Malik, and Boyke Bratakusuma, AR BFICHTEIRERRNLERZE~DIBEH
2020 “Investigation of meteoric water and parent fluid mixing in a two—phase 53] in press (BRFDA NI T7H5—3.682)
geothermal reservoir system using strontium isotope analysis: a case study 202143R 168 218
from Southern Bandung, West Java, Indonesia”, Geothermics
— BXE T
>5ENEH 0 #
5t EpE 1
o BT RETHVE 0 #
QEEHX (LFEDLIS) ET
= A - = . N oo | BN/ TEaxs BREBRDHrILANLEE~ADBHELE .
FE EELRXA BEREL HREABSHELH-—BHLYDR—D DOIa—K A /in press Ak Sy i g s
EREOR| NP | HETSERXOBE. COHRGIED.)

EEE Rz

SEEMNEE 0 4
SHEEE 0 #

DT RETHEVRX 0 ##



DD EEY HHFERMEF—LLORE) (R, EBELL)

- - o RO RERE
FE EER AL BERER SR EHESRF B /in press YEEEIE
accepted® Al
EE7ES 0
BETRETHENEEY 0
@D EEY (LEQUUS) (HaEh, EFELL)
g " ke (ol s HiRAD R
FE EERL /XA BHEREL HRESBSHELH-—BHLYDR—D B /in press YEEEIE
accepted® Al
EE7ES 0
BHTRETHENEEY 0
OBHEa—RPRRESNIY =T ILE
FEEGE 3]

EE | BHEI—RABEO—XBM. HR. SMERS) . HERHERLETER FARLI=THFRANRZaT7IVE




V. RRERRE
(2)FRRR(MREIL~BEOEHM] (2F)

OFLFEREFEARRTF—LLER) ( ERKERRRUVIELCENEZSER) I
1 mm - o BERR
FE B0 RKRE(FR) . 3NV . Z2B G FAR% /OBEFER
T /TRRE—FRD A
1 B AR KB FT8Y N AT FY=L9TT07 7T BHE 0 RBAE, 208
2020| BN S VURVIHKE), NAIR—ARIP LB EEGOBRT S BEIC LIS ER R TORKEE | RRAI—FRER
EAFOHME”, JpGU-AGU Joint Meeting 2020, >S54, 2020578 12-15H
Tada—nori Goto‘,Yuji Yamada], Mohamad Nur Heriawanz, Irwan Iskandarz, Katsuaki Koike' (1:mEK
2020| @z 2 2:\URU IR KE), “Detection of fluid passes by audio—frequency magnetotelluric survey in the OE#xE
= Wayang-Windu Geothermal area”, Indonesia, 55 148[EIh Bk B S - th Bk % 2 B &8 E S (2020Ff1 =
BR), A5/, 2020511 B3H.
REA HRth'- 484 A% Yudi Rahayudin®- S B SEF' NI (1 FEAS, 2. (VKRS THNE _
2020(EMFE  |RE), “AUER 7 Tampomasih Bt 1= &1+ DM D MEHER L IAZE LV B TR DR S % mELE
BRHEO#HE", BAMTKFER2020FMNFZER, 512, 202061184-58
AR AB - B A% ZHET  Riostanticka M. Shoedarto' /Nt 328" -Mohamad Nur
. 2 2 . 204 sy N . g e g s
2020 EN=E S Heriawan -Irwa_r: Iskandar -SudarE?_ Not0§|swoyo ¢ 5-{_%[!7(% 2:1\VRVIRIK), i‘li",*?ti‘_li",ﬁ'l_éb RRA—FF
= T2EBREET —SOMBICLIERARYOFAEETE" BAMMTE SN2FXMHAER,
BEESOH, 11ANA
Panggea Ghiyats Sabrian'*Katsuaki Koike'*Asep Saepuloh 2(1: BT&R A, 2: /AR TR KS),
[N “Characterization of surface deformation pattern induced by production and reinjection through PS- A2 _
2020| EIRFE InSAR method in the Patuha Geothermal Field, West Java, Indonesia”, BA#EF S G252 RRAZ—RR
B REEEOH, 11A11H
A BB AR KB AUT T L EATE N FEBE (1 RERE, 2. /AR TRAS), _
2020|EHFER IR E R ELI-GEOFRACICL B3R TBHRAMET L/ LR KO ETELRRROKTE", & mEELE
TR RMER 20215E FFERR, 70512, 202143A8-108
AR KM HET R AUT T BAARRV A RAVE ) AT it T8 (1 RERKE, 2: _
2020 ENFE S NURVIRKE), "EENEYE— MU VB FEZRV B EHEE TORMIIRE RS BEELES
WY, BiR-RZMER 20215E EFKEK, 70517, 202153A8-10H
BEFERE 0 %
mELEE S 4 #
RRE—F R 3 4
QERFR(LEOLSN) (ERKBRERVIEGENZRHER) N
g | 0 RREFR) . S(hL. S4B, A0S i
= Elﬁ@ﬂu P N V. FRA.HT. . 3
/RRE—FRDF
Tada—nori Goto, Yuji Yamada GR#EBKZ), “Effecitive combination of MT and GDS survey for three—
2020| B NES dimensional imaging of geothermal resovoir”, JpGU-AGU Joint Meeting 2020, >S54 >, 202057812 OZERE
H-7A158.
2020| B2 RAEBA- /N7 (REKRE), "Za—FIWV) X T ERERBT —4E2AVVARLETO=R OmERE
= FTHBRTDETYT”, JpGU-AGU Joint Meeting 2020, A5 4>, 202047 A128-7A15H. =
wolEmee  [FAER ARKE - MO GHEXE), "R/ S—Z T — SO SHEIELI=2—5 L E vk —_—
= TS LIEEHR A TET )T ~DRA”, GEOINFORUM-2020, #5412, 20204510 A 238 =
Riostantieka Mayandari Shoedarto, % H¥, fa8 A7, /MhFEEE (FRANKZ), “Identification of
2020| ENES meteoric water incursion to a high—temperature geothermal reservoir by rare earth elements and OEHR
isotope oxygen—18 analyses”, GEOINFORUM-2020, > 54>, 20204108238
Riostantieka Mayandari Shoedarto, %M ¥, A A%, /M5B GREKE), “Impacts of regional
2020| @z faults on groundwater flow regimes elucidated from the alkali earth metals, transition metals, and OE#E
= 87Sr/86Sr analysis in the Southern Bandung Geothermal Field, Indonesia”, H A T 7K £2020F 1 =
FHRER FUIMV, 20201154-58
Nurita Putri Hardiani, Katsuaki Koike GR#BKZ), “Simulation and clarication of steady state condition
N by considering a high concentration effect of non—condensable gas in a geothermal reservoir: A case o _
2020| ElR¥= study of Patuha geothermal eld, West Java, Indonesia”, B AhEF S SH2E2M#E RS, FEE RRE—FR
B0ND#H&, 11118
Riostantieka M. Shoedarto, Yohei Tada, Koki Kashiwaya, Katsuaki Koike (GRERKZ), “Estimation of
N infiltration process of meteoric water into geothermal reservoir through an analysis of strontium o .
2020 ERER isotopic exchange between water and rock”, B AMEF S SH2ERMEER, BEEEDH, 11 RRI—RR
A118

BisHEE
mEEEES
RREA—FR

0 4
5 {4
2 4



V. RRREREF

(3) HreF AR R ~ RAE D = HAR] (12F)

OERNHEE _
HFERITFRAY = . A
o HMEBIEEDTE | 'S = BIRE %A = n | EET DRI D FEAE .
wEES | wEE | mRosh | wEA | “gRiGeRl COXRERE Gildw | enumm | HERHORR o 0% e BE Y B0V E IR
No.1
No.2
No.3 —
 EARREER 0
o DT RETHRUVFFHER 0
5 (E i FE
RFEATRA = S
o HMEBIEEDTE | 'S = BIRE %A = n | EET DRI D FEAE .
wEES | wEE | mRosh | wEA | “gRIGeRl COXRERE Gildw | enumm | HEEHORR o 0% e BET B E AN
No.1
No.2
No.3 —
S EFEF L REEL 0 #

DT ANETRUVMFFHER

0 #%




V. BRRERRE
(4) ZEF(ARRAB~REOEHRM](2FH)

OzE
ZEH s E P - - PIEDEL TN S =
FE (4511:2020/4/1) B TOODESH ILE) REE | TEER GEHR) WEHE
0 4
Q7RI (FHE-TVE) &
BE A o o PP INT0) S =
F£E (1 2020/4/1) BEEAE AL/ RHELE BEm (4R HiLEE
SATREPSD L &A%
s - _ wzme - ETHZH, #L
SIEDOO (AU RALT#H |[MBERTODIIMNIELS S—HLUBEARTDORE = ol
2020 2020/7/22| % — - = . Web KR oo THERENEHES
B=-1—R) REIREDEHERIE NEFEND ATNDE LI bl
hohTha,

14




V. RRRRE
() T—5ay T3 — LURSD LTI —F & RARBE (FREE ~ RO 2 M1 (45)
DT—H Ay s F— LU RSY LTI —FF

L= 5T SMAH AR/
FE | (i:2020/4/1) 2% BIRE) |REEASOREEL) | FAHOH BE
WRATAVN—DEEHE, BIER
2020 2020/6/2 FVIFTE—FT4Y Foo4Y 16(10) AR |[BRBF-RT V2L EERABEDR
E=E(4
HROEB KRS, K- JRAER
2020 2020/11/20 EXU N Foo4Y 16(10) AR |RICATTOERREXER, SEERET
DRAERBEERBZRE
HEOEBK RS, R—U THER
2020 2021/1/22 LHhRE Fos4Y 16(10) AR |RICATTOERRXE, REEOHE
HEERCa—)VigE
3
QEHBE
£E | EREHEGERR) REIER St F wE

0 4




