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COiH D FF 2 F)V 7 Fad & U TOIRRGIC BT 2 REHE R ISR
Carbonate reaction experiments in hot springs as a natural analogue field of CO2 geolog
ical sequestration
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!National Institute of Advanced Industrial Science and Technology
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current trends and challenges in monitoring of injected CO2 in saline aquifer storage
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SOIEMTEIC KB COURFARATICIE S sk Y L 8 O 28 |l o
Prediction of changes in geophysical observables associated with CO2 migration throug
vertical faults
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WERE L 3RE L, CO27%&4E[] 10005 k  THEA LG EOH FICHIF % CO20E ZE Lz, MEDORWGEL., &
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RS TRI3 % & Uiz, W%, £2FEARD S BRI 7% WiE % FH LB /KE (Emh z=1300 mRSL N\
TUALs, IRERH/KEAN LR Uz CO2IX 0L EAKICTAIR L TWA D, EITMME TS 2728 CO2 T ADEEIX, EA
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i3 2DREHOENSEH LN EBDND, SREIOT—XE, FCEHBRICOWT, 1. 20FTco BIEE G
W) SRS OB R HEZ M52 % L THENITH S T e EZRLTWS, 5. AT —AcDO0V T, ik
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MY & CCSZ2RIA] L 7z CO2HF AT & H A D U A 7 #Hi
Risk Assessment of Microbial Associated CO2 Geological Storage and CH4 Production
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Current Status of CCS in the World
M B =

TANAKA, Ryozo'*
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'Research Institute of Innovative Technology for the Earth (RITE)

CCS is a promising technology to mitigate the global warming. The low-carbon technology, according to an analysis by the
International Energy Agency (IEA), is required to contribute to 14% of the global CO2 emissions reduction by 2050 necessary
to achieve the internationally-agreed goal of limiting the rise of the average global temperature to 2 degree C. There have bee
more than 10 commercial-scale CCS projects, including the world first CCS project in the power sector that became operations
in Canada in autumn 2014, and there have also been around 10 projects under construction. The progress of CCS deploym
is, however, far behind the anticipated trajectory. This is mainly because there is lack of business case. This is underpinned k
a fact that most of the projects under operation and construction are in combination with enhanced oil recovery (EOR) by using
anthropogenic CO2, which contributes to making them feasible commercially. The situation draws wider attention to policies
and regulations to incentivize or mandate CCS implementation. Such policies and regulations have been in place mainly fo
fossil fuel power plants in, for example, the USA, Canada and the UK. This presentation is to summarize the current status o

FFR9:5 5 25 H 18:15-19:30

large-scale CCS projects and CCS incentive/ mandatory policies and regulations.
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s =l — B PURL > L M a i OBEEEKIED IS T _ _
Sttress dependency of permeability through a single fracture in Neogene-Quaternary sil
stone
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IDepartment of Environmental system, Graduate School of Frontier Sciences, The University of 2Idégartment of Envi-
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TR bRFEMPIFEICBN T, g LTSNS IRES ICRADND - TGS, Z2h 5 BILIREDNFRT S
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WA SO g bR E 2 A URIBREDMEIN G 5 DT, AMEDOREEICIEH ST 2080 H 5, T OBRIEEREDZBEK
P& E O OEE L ORI, FOET EBEREMPEFEOMNRE UTHHRE SN TV S HE =il — B PUd OHERT S I
DWTIEAS MITTR > TR,

Z T TAWIZE T, BRIEDORREERE TOBKEDZIEDEADFET ZEIICE > TEIEZDEIhZHEMNMIT S
LT, FADBREMFICK S TEDXIICELT 20 RIS e Z2HINE LT, ZEEMEDRRSEFORT 5 iR
JBEEREE Y )V M (OHRI) LHEMHEY )V ME (KWD2) T, #/KERZTT- T, FARICEE LIz 2 EO IV k
EBRTIITCHEMZ., BB L, 2N ZFNORENCH U THEBR L BRFEfEZ 1 D0Y A1 7))L E LT, WD
DORKAMNE (2~21 MPa #iRT L. BEKFEEENE Lz, % OHR3Tld 3[E. KWD2 Tl 2 BIEERZ1T- 7z,

R TOFEERNTDOWVT, AEEME & BREEFEOBKEED B Ui A 7))L LR S A D DEADBEKGR
BD—8T 28 A JIVIDMFHE LI, Bi&E 2 BHRRBGT 1 7))L T, BEZRRHEAOY A 7))V eI &icL
Tz MBEEEFRBRICBOVTHERE LIz T A, BZEAITY A 7)Vid OHR3 Tld 7~9 MPa, KWD2 Tl 17~21 MPa B3
FEARBEEAY 1 7 )V1& OHR3 Tl& 5 MPa. KWD2 Tld 3~9 MPa t #EE &Nz, BARAIIY A 7 VGG 75 B A DF#IRSE
FEFELL, TNIBHFEOWIT L —BT %, £z, BAEBREIGY 1 7 VIR RS G OB RE: X D IKEICEH N, T
N, BHOMHEDENENC & TRAmOEMmEFEINE 85—/ T, #HiR2cidz s ISHIERE LG5
FEEDEREL, BADBREMITELTWVE D EEZENS, o T, BHEOMINIEADORBREMITIFEL TV
Bh., BHEOKREARIIBHEDOIREICKFT ZHEADDH S L EZBNS,

SE (1] R, B4, AiZh (201D Journal of MMIJ, Vol.127, 139-144.

F—T— R BELEKE, B =RV ME, BREKGER, ISR
Keywords: Fracture Permeability, Neogene Siltstone, Laboratory Permeability Test, Stress Dependency
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X #RCTIC K % CO2-EOR=ENAAERD rI L & & & 71
X-ray CT visualization technology for CO2-EOR laboratory test

AR AR R T PEERAE B FOR T R R
PARK, Hyuck'* ; KIYAMA, Tamotsu! : NISHIZAWA, Osamul ; XUE, Zigiu! ; ZHANG, Yi!

VRS THIE N IR BR S P SR IR S e b
IResearch Institute of Innovative Technology for the Earth (RITE)

X-ray CT visualization technique has come to be actively utilized in the field of earth science not only medical and industrial
fields. With this technique, it is possible to monitor the fluid movement of the internal structure and confirmed in a pore of the
rock samples in a nondestructive manner. In particular, it is possible to quantitatively evaluate the physical properties such a
porosity and fluid saturation in the rock sample by analyzing the X-ray CT data. Such techniques are also used in research relat
to oil development.

There are three main categories of EOR (Enhanced Oil Recovery); thermal recovery, gas injection and chemical injection. Ir
particular, CQ-EOR, one of the gas injection method is a technique which has attracted attention of many new markets amonc
EOR technology.

We developed an experimental system in which the EOR laboratory tests and X-ray CT visualization can be performed
simultaneously using a rock sample. The experimental system is intended to quantitatively evaluate whether there is an effect c
CO,-EOR for the rock sample. Berea sandstone (diameter: 35mm, length: 80mm) were used for this experiment. The experimel
was carried out under conditions that simulate the temperature and pressure of the underground; confining pressure 12MPa, p
water pressure 10MPa and temperaturé&Q0njection of the fluid was controlled by a high-precision syringe pump. In addition,
specially designed high-pressure vessel to X-ray transparent was utilized for X-ray CT visualization. Porosity of the rock sample
determined by X-ray CT image was about 20.21%, which is consistent with the porosity obtained in the previous test by the
saturated immersion method. The sample has been saturated with KI aqueous solution, and then mixed with oil (KI-Oil mixec
state; oil saturation rate 58.50%). The £BOR test was carried out until the Gnjection reaches 2PV (pore volume), finally,
about 66.10% of the oil recovery rate was confirmed. Figure 1 shows a CT image when4hej&fion amount reaches the
0.25PV.

In this study, the C@-EOR laboratory test of porous sandstone and X-ray CT visualization were carried out to obtain the
porosity, fluid saturation and oil recovery rate. We report the experiment method and results in detail. This study is expected t«
contribute to the development of G@njection methods for efficiency improvement of GBOR (for example, micro-bubble
CO;-EOR).

F=U—= R TR T ¢, “HRAERGR-OIEHE RINGE, ATHRAL, EHRART, T SR

Keywords: X-ray CT, CO2-EOR, visualization, image analysis, quantitative assessment
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TFYAMT 7 2 AT —ACO2-EORY A N COESJE=ZY > 7 (2)
Gravity monitoring at the Farnsworth CO2-EOR site, TX (2)

R EE by R —R L i 8 2 s B L RS S A e R v #ha] !
SUGIHARA, Mituhiko'* ; NAWA, Kazunari ; IKEDA, Hiroshi? ; MIYAKAWA, Ayumu ! ; SOMA, Nobukazt ;
ISHIDO, Tsuneo ; NISHI, Yuji!

U REZERANRR ISR, 2 B
LAIST, 2University of Tsukuba

TEFEYHAMNDT 7 > AT — X CO2-EORT A ¥+ kTl 20144E1C CO2[ EADNEE - 72, B4 lZ CO2[EARTIN D
175 T BB E 115 iGravl5ic & @Ak L T\ b, 20144 7 A SIZ 2E5HD iGravl7#EA LT 1 m
WETT 12 HE THATHIERTT> 20 T D% iGravl7#H 600mbE T 7z s Ic B U CIifTllE#TT> 72, CO2Htifirey
DIzDOESEZLRY VT TIFEHNZICOREZ(LR D EESFDO R 7 M ORI AEMINCEETH S, KU T
R TR E U TR, $ETE T3 & OMATHIEDS —RINIED., BB E S EHE L O THIEZ R 7 Rl M7 53
I A REROFEINC LMD THEMIZ 5Tz Tz, Bk Uiz iGravl7id Bk 10 HZIKIE, ZIF o RY 7 MhifRIcER >
Too BHAEEERED 3 2 WA THIE I B CIROEEHEICEN EEZ DNDD T, BROWENRENTH- LIt
BENNEHIOIEH L EETH S L 5 R 5. AWIZEE, BIFEEED D ORI [ HILRAERIIL - Frekde 2 MR
ibAFEE 2 (LA Z e T % CO2% MO | O—fé UTHM LUz, KEZx)VF—% (DOE) H
T 2 SWPICIFHGHATICOWTHEEEZK > TWeE Wz,

F—U— R BILEEE, COMr ™, EHE= XY V7, WATHE
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