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Rock physics studies based on laboratory core velocity measurement

Takuji Mouri, Shohei Ishinabe, Tsubasa Miki and Shigenobu Onozuka

Abstract :  Reservoir characterization using seismic data serves large contributions to oil and gas development
projects and CO, sequestration projects. Rock physics analysis has been one of pivotal disciplines in such reservoir
characterization because it plays a role in connecting physical properties of rocks and reservoir properties. Laboratory
experiment is the central part in a rock physics analysis because it reveals various physical properties on a single rock
sample. In this paper, we introduce two rock physics case studies using results of core velocity measurements conducted
at Japan Organization for Metals and Energy Security (JOGMEC) Technology and Research Center (TRC)’s lab. The first
study is the estimation of velocity anisotropy at a gas field offshore Australia. We measured elastic propagation velocities
of rock samples from the field with a tri-axial compression test apparatus and estimated both intrinsic anisotropy and
stress-induced anisotropy. With synthesized CMP gathers, it was revealed that the estimated stress-induced anisotropy
would affect seismic inversion and subsequent reservoir characterization. The second case is the interpretation of time-
lapse walkaway VSP (Vertical Seismic Profile) conducted in a CO,-EOR pilot at an oil field onshore Abu Dhabi. Based
on the results of velocity measurements performed on rock samples from carbonate reservoirs and dynamic reservoir
models, we modeled changes in elastic properties associated with the CO,-EOR pilot between the time of the baseline and
monitoring VSP. The modeling of elastic property changes allowed us to deepen the understanding about 4D response
obtained through time-lapse full waveform inversion applied to the walkaway VSP data. JOGMEC TRC offers continuous
supports for improving reservoir characterization in E&P and CCS projects.

Keywords : rock physics, velocity measurement, anisotropy, 4D seismic, monitoring, reservoir characterization,
laboratory
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Abstract :

Shale formations act as barriers in carbon capture and storage (CCS) and serve as seal rocks in

conventional oil and gas fields. Understanding their elastic properties is essential for effective subsurface evaluation
and drilling. One of the notable elastic properties of shale formation is strong anisotropy, which is influenced by the
anisotropy and arrangement of clay minerals. The impact of this anisotropy on seismic response has been widely
discussed, highlighting the importance of considering anisotropy in seismic data analysis. However, the influence of
anisotropy in the field of geomechanics has received less attention, and the pitfalls of assuming isotropy in analysis
have not been adequately addressed. In this presentation, I first introduce the elastic properties and rock physics of
shales. Subsequently, I discuss the effects of anisotropy on geomechanical analysis and emphasize the issues associated
with assuming isotropy in such analysis. Lastly, I address the challenges of implementing geomechanical analysis that
considers anisotropy in real-field contexts, and I discuss the role of rock physics in this setting.

Keywords : shale, rock physics, anisotropy, wellbore stability, reservoir geomechanics

1. Introduction

Shales are pervasive and represent the most common
lithology. Shale formations act as barrier in carbon capture
and storage (CCS) and serve as seal rocks in conventional
oil and gas fields. It is crucial to understand their rock
properties for effective subsurface evaluation and drilling.
However, due to the complexity of shales, which includes
small grain size, anisotropic minerals, internal structures, and
the presence of bound water, characterizing their properties
can be challenging. In particular, it is difficult to characterize
the strong elastic anisotropy caused by the anisotropy and
arrangement of clay minerals in field settings. Although the
impact of anisotropy on seismic response has been extensively
discussed, underscoring the importance of incorporating
anisotropy into seismic data analysis, its influence in the realm
of geomechanics has received less scrutiny. The pitfalls of
assuming isotropy in such analyses have not been adequately
highlighted. In this presentation, I will initially introduce the
elastic properties and rock physics of shales to underscore
the anisotropic characteristics of shales. I will then discuss the
impacts of anisotropy on geomechanical analyses and highlight
the issues related to assuming isotropy in such evaluations.
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I'll focus on two main areas: (1) stress concentration around
the borehole due to drilling, and (2) surface deformation
due to changes in reservoir pore pressure. Lastly, I'll address
the challenges of implementing geomechanical analyses that
consider anisotropy in real field contexts, and discuss the role
that rock physics plays in these settings.

2. Elastic properties and rock physics of shales

The internal structure of shale formations has been
observed through methods such as scanning electron
microscopy, revealing that they are assembles of the local
arrangement of clay mineral particles (e.g., Sayers and den
Boer, 2019). The local arrangement is a key source of the
elastic anisotropy of shales, and it can be approximated as
vertical transversely isotropy (VTI). Using Voigt notation,
the relationship between the applied stress and the resulting
strain for VTI rock can be described by five independent
elastic constants:

Oy Cy C,=2C; ¢, 0 0 0 k €n
Oy Ci—2¢, G, €y, 000 €
O | _ Cy Cy Cy 000 Egy A
Oy 0 0 0 C, 0 0 |2,
04 0 0 0 0 C, 0 |2,
0, 0 0 0 0 0 C;)l\2,

stress Five independent elstic constants strain

In Geophysics, the vertical P-wave velocity, the vertical S-wave
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velocity, and Thomsen’s anisotropy parameters (Thomsen,
1986) are commonly used to characterize VTI anisotropy:

Vey = 4/033/‘O 2
Vo = A/c44/p (3)

5= (C,+C*— (C,;— C)* W
2C, (Css_ C44)

Cc,.—C
e = —u 33 (5)
2C,,
_ C66 — C44
T = 2C,, (6)

In Geomechanics, the vertical Young’s modulus, the
horizontal Young’s modulus, the vertical Poisson’s ratio, the
horizontal Poisson’s ratio and the vertical shear modulus are
commonly used:

CZ

E, =C,— ﬁ M
E, =4C,|1— CHCC‘;E”% 8
Vo = 2(016‘11_36,6() 9
Vi = 1= gfg::cgfs (10)
G, =C, (1)

A rock physics model of shales must accurately provide
the five independent elastic constants. Here are the key

# Clay particle (muscovite properties)

STEP 1

STEP 2

Domain

Interpartic\le region
(soft isotropic material)

Weighted average domain properties

observations needed to construct a realistic model:

- Shales can be considered as assemblages of locally
arranged clay mineral particles.

- The local arrangement of clay particles is referred to as
a domain, and its alignment is significantly affected by
mechanical compaction. The mechanical compaction
causes partial alignment of the domain.

- Elastic moduli for single crystals of clay minerals have
not been measured experimentally due to technical
difficulties associated with their small grain size (Sayers
and den Boer, 2020). However, muscovite’s elastic
moduli, which is structurally and compositionally
similar to the clay mineral illite (Katahara, 1996; Tosaya,
1982), have been measured. Its transversely isotropic
approximation is provided by Sayers and den Boer
(2016) (Table 1).

- Existing measurements (e.g., Antognozzi et al., 2021)
suggest the shear modulus of clay bound water is
nonzero.

Asaka et al. (2021) proposed a rock physics model that
considers the above observations and demonstrated that it
yields elastic constants consistent with existing core velocity
measurement results (Fig. 1). In this model, the local
arrangement of clay particles (i.e., domain) is accounted

Table 1 Transversely isotropic approximation of dry
muscovite provided by Sayers and den Boer

(2016)
C,, [GPa] 181.3
C,5 [GPa) 24.8
C,; [GPa) 60.1
C,, [GPa] 20.3
Cy; [GPa) 66.3
o 0.0941
€ 1.0083
T 1.1330

Other minerals (e.g., Quartz)

Fig. 1 Rock physics modeling workflow proposed by Asaka ef al. (2021) . After Asaka (2024)

g 905 15 (2025)
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for by the Sayers-den Boer approach (Sayers and den Boer,
2018). The elastic moduli of muscovite (Table 1) are used as
a clay particle parameter and nonzero bulk/shear moduli are
required as interparticle region parameters in this approach.

Furthermore, it has been found that in shale formations
exhibiting strong anisotropy in elastic constants, generalized
Skempton's B parameters also display pronounced anisotropy
(e.g., Holt et al., 2018). Skempton’s B parameters describe
undrained induced pore pressure, with dependency on the
fluid bulk modulus. In VTI materials, the undrained induced
pore pressure can be written as:

1
Ap,= B {B,A0,,+B, (Ao, + Ac,)}

1
ey {B,Ao,,+B, (Ao, + Ac,)} 12

where B, represents the vertical component of Skempton’s B,
while B, indicates the horizontal component. Ao, represents
the stress change in the direction parallel to the symmetry
axis (i.e., the direction perpendicular to the bedding).
Similarly, Ao, and Ac,, represent the stress changes in
the direction perpendicular to the symmetry axis (i.e., the
direction parallel to the bedding). In shales, B, is typically
greater than B,, (e.g., Asaka and Holt, 2021). For core plug
measurements, this results in the undrained induced pore
pressure being dependent on the core plug orientation. If we
apply axial stress Ac, and confining stress Ao, to the core plug
at an orientation angle of 6 (Fig. 2), we can express the stress
change in the directions parallel and perpendicular to bedding

as follows:
Ao, = Ao, +(Ao,— Ao ) sin?0 (13)
Ao,,= Ao, (14)
Ao,,= Ao, +(Ao,—Ad,) cos?0 (15)

Substituting these expressions into Eq. (12) leads to:

Ap, = Bg {Ao, + A (0) (Ao, — Ao )} (16)
where,
B, + 2B
BS = % (17)

B cos*0 + B, sin*0
B,+ 2B,

A 0) = (18)

Consequently, the dependency of the undrained induced
pore pressure on the core plug orientation is described by
A (0). By measuring the dependency of the undrained
induced pore pressure on the core plug orientation, one can
estimate B, and B, (e.g., Holt et al., 2018). Fig. 3 showcases

Ao, z

Bedding

Fig. 2  Application of axial stress Ao, and confining
stress Ao, to the core plug with the orientation
angle of 0.

As(@)

0 20 40 60 80
0 [degree]

Fig. 3 Ay (0) versus core plug inclination for

laboratory tests conducted on three differently
oriented core plugs obtained from the brine-
saturated Shaly Facies 3 of Opalinus Clay
(Lozovyi and Bauer, 2019) (circles). The solid
line is drawn according to Eq. (18) using
By, and By, values that offer the best fit to the
laboratory test results.

A (0) versus core plug inclination for laboratory tests
conducted on three differently oriented core plugs obtained
from the brine-saturated Shaly Facies 3 of Opalinus Clay
(Lozovyi and Bauer, 2019). The curve is plotted according to
Eq. (18) using B, and B,, values that offer the best fit to the
laboratory test results. It should be noted that A is always
1/3 in isotropic poroelasticity (i.e., undrained induced pore
pressure does not depend on the orientation of the core plug
in isotropic rocks).

3. The impact of elastic anisotropy
on geomechanical analysis

As an example of geomechanical analysis, I will discuss
the analysis of 1) stress concentration around the borehole
due to drilling, and 2) surface deformation due to changes

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)
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Horizontal well towards
the minimum horizontal stress
direction

Horizontal well towards
the maximum horizontal stress
direction
Sv

Anisotropic induced pore pressure [MPa]

------- Isotropic induced pore pressure [MPa]

Undrained induced pore pressure at a circular borehole wall for a horizontal well oriented in the directions of

minimum (left) and maximum (right) horizontal stresses. The anisotropic case is shown by a solid line, while the

Fig. 4
isotropic case is represented by a dashed line.
Table 2 Parameters used to calculate the undrained
induced pore pressure at a circular borehole
wall
Overburden stress [sg] 2.00
Maximum horizontal stress [sg] 2.39
Minimum horizontal stress [sg] 1.77
Pore pressure [sg] 1.50
Mud weight [sg] 1.63
Skempton B, 1.14
Skempton By, 0.41
Skempton B (for isotropic case) 0.85

in reservoir pore pressure. First, regarding the stress
concentration around the borehole resulting from drilling, the
immediate post-drill stress change can be evaluated using the
equation proposed by Amadei (1983), and the consequential
pore pressure change (i.e., undrained induced pore pressure)
can be assessed using anisotropic poroelasticity. Asaka
and Holt (2021) evaluated stress concentration around
the borehole using this method and demonstrated that the
analysis results considering anisotropy differed significantly
from those assuming isotropy. Fig. 4 depicts the undrained
induced pore pressure at a circular borehole wall due to
drilling of horizontal wells oriented in the directions of
maximum and minimum horizontal stresses. The stress

condition is a strike-slip stress condition. Both isotropic and

1,000m

Cylindrical and uniform
\I 100m pore pressure change

(10MPa)
=

2000m

Fig. 5 A simple three-layer model used to calculate the
surface deformation

anisotropic cases are presented. The parameters used in
this calculation are provided in Table 2. As Asaka and Holt
(2021) have shown, the undrained induced pore pressure in
an anisotropic formation differs significantly from that in an
isotropic formation.

The influence of changes in reservoir pore pressure on
surface deformation was evaluated using a semi-analytical
generalized Geertsma solution extended to the anisotropic
formations (Yan ef al., 2023). A simple three-layer model (as
shown in Fig. 5) was employed, and an increase in reservoir
pore pressure of 10 MPa was assumed. Other parameters
used in this simulation are detailed in Table 3. Note that the
Cy; and C,, values are not changed from the isotropic to the
anisotropic case; only the anisotropy parameters are altered.
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Table 3 Parameters used to calculate the surface deformation
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Overburden and Underburden

(Isotropic case)

(Anisotropic case)

Reservoir
(isotropic)

Cy; [GPa) : 13.18

Ey [GPa] : 6.03

Cy, [GPal : 13.18

E, [GPa] : 8.04

Cys [GPa) : 5.72

E, [GPa] : 5.27

C,. [GPa) : 2.15

E, [GPal : 6.03

C,. [GPa] : 2.15

E, [GPa] : 1043

C,, [GPa] : 2.23

E, [GPa) : 5.27

0:0 Gy [GPa] : 2.15 0 :0.05 Gy [GPa] : 2.15 0:0 Gy, [GPa] : 2.23
€0 Vg 0.40 €:0.3 Vgt 0.27 e 0 Vgt 0.18
7:0 V- 0.40 703 Vg 0.52 7:0 Vg 0.18

@
o

Anisotropic case
— P

~
o
T

Isotropic case

a @
o O
T T

[*]
o
T

Surface uplift [mm]
S &

=
:

extlent | |
2 4 6 8 10

0 | I
0 8 -6 -4 -2 0
X [km]

Fig. 6 A comparison of surface deformation between
the anisotropic (solid line) and isotropic
(dashed line) cases

Fig. 6 provides a comparison of surface deformation for the
anisotropic and isotropic cases. Significantly larger surface
deformation is observed in the anisotropic case compared
to the isotropic case. Therefore, failing to account for elastic
anisotropy in the geomechanical simulation can result in
unexpectedly large surface deformations.

4. The role of rock physics in geomechanical
analysis in field applications

The previous section discussed the importance of
conducting geomechanical analysis that accounts for
anisotropy. However, when performing such analyses in field
applications for shale layers, a key challenge is obtaining
the data necessary for determining anisotropy parameters.
Anisotropy measurement requires complex core testing,
and both core sampling and testing are costly, making
the assessment of anisotropy in barrier layers and sealing
rocks in the actual field difficult. Within such contexts, rock
physics becomes significantly relevant. Asaka et al. (2021)
have proposed a method to estimate anisotropy parameters
by utilizing rock physics model (the model introduced in
section 2) with limited information, producing results that
align with measured values. Fig. 7 illustrates the outcome
of anisotropy parameter estimation for Marcellus Shale
using log data obtained from a vertical well (Asaka, 2024).
The parameters for the rock physics model were optimized
according to the measured values of C,;, C,,, and Cg, resulting

in excellent agreement between the measured and modeled
stiffness parameters. The optimized interparticle medium
bulk modulus aligns with the bulk modulus of gas, a point of
significance as Marcellus Shale is gas shale. Furthermore,
the optimized interparticle shear modulus aligns with prior
studies on bound water properties, such as those indicated by
Holt and Kolsto (2017). These points suggest the correctness
of the rock physics model.

Additionally, anisotropy in the generalized Skempton’s
B tensor can be estimated using anisotropic poroelasticity.
Assuming the skeleton of the porous materials is
homogeneous at the pore (microscopic) scale, the
generalized Skempton’s B tensor can be calculated using
undrained stiffness, porosity, fluid bulk modulus, and grain
bulk modulus (Cheng, 1997):

3|sd —s¢

B,= st ”“‘A o (19)

with

A Z(s.d — st )+ d)(cf—sgkk) (20)

i Vi
where s,-,‘-Zl is the compliance of the drained skeleton, s, is the
compliance of the grain, ¢; is the fluid compressibility, and ¢
represents porosity. Note that the compliance of the drained
skeleton can be calculated from the compliance of undrained
stiffness, porosity, fluid bulk modulus, and grain bulk modulus
according to anisotropic poroelasticity. The estimation of the
generalized Skempton’s B tensor was performed targeting
the shaly facies of Opalinus Clay (Lozovyi and Bauer, 2019)
(Table 4). The following fit error, Err, was calculated and used
to evaluate the quality of the estimation:

Err = (Bye— B+ (Bpe — Bg)? @1

where B;’* and B} represent the measured and estimated
By, respectively. Fig. 8 illustrates the fit error as a function
of the assumed grain bulk modulus within anisotropic
poroelasticity. It was found that the bulk modulus of randomly
oriented muscovite (69 GPa), based on the Voigt average,
yields small errors and provides reasonable estimates. Table 5
shows a comparison between measured By, and By, and those
estimated using a grain bulk modulus of 69 GPa (the bulk

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)
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modulus of randomly oriented muscovite). This finding is been experimentally measured.
significant since muscovite is structurally and compositionally Therefore, rock physics plays a pivotal role in estimating
similar to the clay mineral illite, whose elastic moduli have not anisotropy to ensure more precise geomechanical analysis.
Optimized model Estimated anisotropy
parameters parameters
[ ® Bulk |
modulus — Measured stiffness / anisotropy parameters
< Shear O Modelled stiffness / anisotropy parameters
modulus
2270
A
%
2275
.
) ¢

-

|
S
2280 Z
i

2285

Depth [m]
V"

2290

¢ gl |
Y|,
T

L
;

S
2205 -gE D— §
{
2300 ,%:2 {b S g‘:. §
il alenti=iaatisicsl;
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GR [APT] gr:egta:;l: Im;;?z?t:tn:cle C33[GPa] C55[GPa]l VpO/VsvO C66[GPa]l 7 S&e

modulus [GPa]

Fig. 7 Results of rock physics-based anisotropy parameters estimation of Marcellus Shale using log data acquired in a
vertical well (after Asaka (2024) ).

Table 4 Anisotropic poroelasticity parameters of Shaly Facies 3 and Shaly Facies 4.

Shaly Facies 3 Shaly Facies 4
As 0) 0.54 0.58
As 45°) 036 0.34
As (90°) 0.13 0.12
B (0°) 0.89 0.90
Bg (45°) 0.92 0.89
Bs (90°) 0.91 0.89
By
(derived from Ag and Bg) 1.47 1.56
By
(derived from Ag and Bg) 0.62 0.56
C,, [GPa) 26.6 25.8
Cw [GPa] 82 9.7
C,; [GPal 17.7 17.9
Cy [GPa] 27 2.9
C66 [GPa] 73 71
K, [GPa]
(estimated ﬂilid bulk modulus) 2.24 2.24
Porosity 0.16 0.16

g 905 15 (2025)
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0.2
“Shaly facies 3”
0.15
Err o1 Randomly oriented =~ |
muscovite (69 GPa)
0.05
% s 10 150 20 250 a0

Grain bulk modulus [GPa]

0.2 . . .
“Shaly facies 4"

015

0.1 Randomly oriented
muscovite (69 GPa)

0.05

% 50 100 150 200 250 300

Grain bulk modulus [GPa]

Fig. 8 The fit error, Erz, as a function of the assumed grain bulk modulus

Table 5 A comparison between measured By, and By, and
those estimated using the grain bulk modulus
of 69 GPa

B [;Ms B ;st B I;nes B I;st
Shaly facies3 | 1.47 | 155 | 0.62 | 0.54
Shaly facies4 | 1.56 | 1.51 | 0.56 | 0.51

Moreover, rock physics is crucial not only for anisotropy
estimation but also for validating and interpreting measured
values, as well as modeling potential scenarios related to fluid
in shale formations, among other factors.

5. Conclusion

Shale formations serve as barriers in CCS and function as
seal rocks in conventional oil and gas fields. Understanding
their elastic properties is crucial for effective subsurface
evaluation and drilling. Shale formation exhibits strong elastic
anisotropy due to the anisotropy of the clay mineral and its
alignment. Anisotropy in both stiffness and the generalized
Skempton’s B tensor significantly impact geomechanical
responses such as drilling-induced undrained pore pressure
and surface deformation caused by changes in reservoir pore
pressure. However, measuring anisotropy requires complex
core testing, and both core sampling and testing are costly,
generally making it challenging to measure the anisotropy
of barrier layers and seal rocks in the actual field. In such
situations, rock physics plays a pivotal role in estimating
anisotropy for more accurate geomechanical analysis.
Moreover, rock physics is essential not only for anisotropy
estimation but also for validating and interpreting measured
values and modeling potential scenarios related to fluid in
shale, among other factors.
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Application of Rock Physics in E&P and CCS Subsurface Evaluation

Mamoru Takanashi

Abstract :  In oil and gas industry, 3D seismic techniques and rock physics analysis have enabled integrated
reservoir evaluations. These evaluations have played a crucial role in optimizing development strategies and guiding
investment decisions. Similar analytical methods are now being explored for subsurface evaluations and monitoring in
Carbon Capture and Storage (CCS) projects.

Despite the extensive experience in applying rock physics-based analysis and evaluation technologies within
Exploration and Production (E&P) industry, there has been little public discussion about practice and misunderstandings
in reality. In this talk, I presented practical examples of subsurface evaluations based on rock physics in E&P operations. I

also discussed key factors towards effective subsurface assessments in CCS projects.

Keywords : E&P practical evaluations, amplitude, velocity, anisotropy, depth structure, 4D, CCS

1. FLC®IC

GIMA A BIREE T R BREMT RO TR
JISU, BV, AAWERE AR A TSRS B s i R T ST A
MTONAFEELLHREHIIIEA SN TE ., H6Y
M, MR HEBRE T — Y ehiH T — % I A
O <HEERFNTH D I LFHBERHEE->TNS,

EOYEICED BT EAR O EB O ICHB N T
WBEFOGMHA LREFXETTERNHZ2DOD, £
WO T RNTAE R D AN O X —Z E L TR S 1
HENERFE LU CGEEZEHW NI DWW TTEERNH ED
RNIZEINTWRERWERL SN, T T, AHHETIEIHT
EORFEC R RE RN 2 E 5T 2 B Cldx<,
& A L) — I O RHG D AEE & 78 B REMFA DR E
REUZZEMETD. FRFEOERHITBIT LT
P, BEEERGNCER L REHERBNTEHEEHIT,
AMERTORBZEZEE A CCSHTIMTCEREERS
BOMEFMORA > MIOWTHERT D,

THRF64E6 A 4 H, A6 EEA NI ARSI - RILEM
PURT TN [HEOYEYE - E&P FEICBIT D R S FEE A
VF 72 #1 )R BA | 12 CiiE — This paper was presented at the 2024 “Geophysical
Frontiers — Transforming Exploration & Production for Global Sustainability
— held in Tokyo, Japan, June 4, 2024.
PEEE A MBI FEE  Ttochu Oil Exploration Co., Ltd.
" Corresponding author : E-Mail : m.takanashi@itochuoil.co.jp

Copyright © 2025, JAPT

2. BEFMHDRG

ZRITTHMBRE T — % 2 AW it E RS LT
RS L, RIS RO € 7)) DA FENEDIF ),
FKEANE7: EOFEARTEIT D MBRE R EIRE, Ji
TYEBRT Y EOMKIT T —, HEYvESS (Gt
) FIENEELSMEE L CEHRINTERLD, ZTITE
BAMHEEET IV O T —ITES A ST O E 29 1
LEENDONTHENT 5,

Loz 70227 MZBWT, AL ZHFER
1A E ZRCHBHRE T — & I TR RIS 21T /2
LA BRT—YOE YT —IIT& o THRIMEFHA
H (BAR) ZEATZBREMEE TIENDNENTEE
U R RE<EELE (MWD, BRT -3~
13 prestack time migration (PSTM), % © — 413 prestack
depth migration (PSDM) @ Fiffiffi:R ) =2 — A TH 0,
AT X 78 JE % VTI (vertical transverse isotropy) 7K 2%
J&, BEIEREE S EE ORI 28R TTI (tilted transverse
isotropy, M FREIAMENZETIV) BAHEITHIN L =0 %
froTna,

WEREA A—2 2V RRIEHEOEHILITIE U T
L <JHEL, full waveform inversion (FWI) - TTI-PSDM
INEFIT TR & 72 0 R 3RS o[ RIT K & < HRik
LTWwa, 72720, #HAERNKELE#EIGEWGS,
PSTM & PSDM 1T K 2 Ifif & O 2T T /NS W ER



22 E&P Z {1514l 75 5 TNT CCS TRl D 927512 BV 2 A A M EL OIS

TWT
[sec]

Comparison of PSTM with PSDM (time-domain)

3.0

3.57 Max 100 msec
misposition

Totani and Takanashi (2021)

1 RV EALE DO TIUCK D AEIVRA > Mg S N #E A 572 % ]
FEVEIF ] b D56 S & HRHIALIE, ARSI,

PSTM (BFhsaRIEE)

. IREBEZ/KELE
(VTI) &ULRRFE

o IBAZEIETTIET)L (Tilted Transverse
Isotropy) (X

PSDM (3REZwAL)

Effective V;,,  Effective

[m/s]

Interval v,

Intervald  Intervale

Vnmo = VoV1+ 28
€—6

it = T4 25

i
£,
+ 1
25 > £
KSA-4 | FL \ . s
E” ,,,,,,,,,,,,,,,
10000~ 5000 0 045

g loZ 0., o1 ez .:0.,4

[m/s]

2 HEAFIFRE< A 7L —2a> (PSTM) SCEAGHEES A 7L — a2 (PSDM) ITHEREGIEEE/NT A—5

Wb, PSTM & PSDM & THERHRE)NT A —4 1%
M2o&SICBEEIN, KEZEMEDHEIL Dix ORI
X o T effective V,,, effective n 7» & interval V,,,,, interval
n MHEE S 115 (Tsvankin, 2005), % 7= interval V,,,,
interval n & PSDM IZ THERINT A=Y TH 5 W), ¢, 6
SN ORERN D 5,

v, =v,/1+20
e 0
1426

PSDM 75— ) & 72 5 7= WE4 C & RERIRE 1S IR 73 2 fis X
N5 EHLND, UL, PSDM LS HEMITICHB N
TREERE (V) ORTHENEL AL, HEEMSRRIC
B2 DEBNREN-ORREG EREEET T 25 4
ICHHIi T 7= Tdh 5,

ARFEHZH1F 2 PSTM & TTEPSDM O3 fE i 2 e 57—

n

A 90 %15 (2025)

& EHT B L, KRS ORS00/ E N
7S, ERHE T OERNEE &> Tz, BEHERD D
WWREBINZRGET 1 =)V REBLUZRAGEEEETIVIC
RUFMEESS I 2L —F LD T+ T—REFY D74
HAE#Sr9 % (Totani and Takanashi, 2021, 4 3), 7K VTI
ZEETINCBWTHEASHEIZ BT DRFE A A —2 ORK
BEathihifioniz, R, ERIRENFE, 6 (HDW
13 NMO &) DIEMET VNS DERNKENEZE, K
il EOEAK A E O TR E <25 I EAVRI N,

BZE, EZEOLEMRETIVV, =3000m/s, € =02, 6 =
007DEZA%E e =04, 0=04 ELEHA, 30EDMH
FHEIZT 32 ms, AKFEAHMIZ105m OTNAAELZ, T
5D T A —H 13 effective V,,,, D IEME 2600 m/s 7n 5 D
+7, effective n IEARME 0.12 205 D —0.04 DZEFITAHG L,

R~ A 7L — a DHEMITTHEUCADRERKBEEWE
b, 2B, ERKHET TIE—MRIC AR A ORI /2D



T
2

tiallayeiy S ItevalfpaTameters

230 ey U = 4800m/s, @=0, §=0

3NLaver Vo = 3,000 m/s,e = 0.20,5 = 0.07

Depth [m]

Vo [M/s]

4,000

VoL k1?5 0022750 0t/ sELI0 0 6 L2010 2]

3,000

2,000

| Sensitivity test with
perturbed parameters in
3 layer.

-4000 -3000 -2000

Location [M] | Effective n: 0.12

’?ﬁective V..o 2,600 m/s

43 Totani and Takanashi (2021) 2 TEHM/NT A= DL T — MR ELE O TNOBIREM L2 ET
3IEH ORI/ T A =5 EXRRIGTT OB 228 2 TREERFA 247> 72

moveout HEMHT (F 71y MTED BRI D #HEZE
RDDLFH) ITLDNTA=FHFEIZLVEHL <25,

—F, HAaMEOMAEMN 5L, VITERFMETIE &I
€>0, >0 &N, FHITKFEBEEDEHEIZ D0
WWIEWH DL WIRAEITRDELZZENHSNTWS, 295
LR ZESBICT DI ETRAENT A=F 5T
effective V,,,, effective n D472 il 25D, KON S
U WIRFRIREE A A — 2 QBRSO E M I ERk U 72,

2P, AEFNITTPSTM IZ H W 5 47z effective /N 5
A —% @ Dix #2171 interval n 2R LZE S, £
DEMO0 (e =6) ER>TWEIENHBLEZ. BOW
B A B B3 HF X 71720 interval 7 O /ML, non-
hyperbolic moveout { > /)N\—> a3 > IZBF 35 V,,-n hL—
R4 7 2@ U T effective V,,,, DB KRAEAE /NI, FERLS G
HMED X VIZDRNEEZEZ SN, REFITBNT
1% TTI-PSDM T & 2 IR A & FEAM A5 SR AT K D fEDN 5 L W
LRI 5N,

ZDFENZ, ERHEE QAL ERE IR HEE I BN TD
BIGMINT A= OREITRE S EEEZZT, EBITBT
SHGEFMANDA 2N RORENWT L Z2RT, aatiE
DOHIRBIFEH U ZEE)NT A—% ORI AHO L S 72
el £ 72 SHEEFE O ED, EAEHE (797 F v —
WRE) BH—7 v b & UBHINLE SRS 2 2 Dl
I 2R A CIERICEE L/ 5,

3. IRIEEEIRDRAH

FWT, RIEFHEFICOWTHERT %, EBiED D NIZ
AVO (amplitude versus offset) ZAEMZE(L<°H X DopAfiFE
A SN TE 7, AVO RIRIEEMIC T “FR— >
SIN/ZREESE FEHIL THAZFERICES B N7
<7aino7z. Bl ZIX Mathieu (2015) 13db#EIC BT 2 LK
FHOERSHZBL, 41%13 AVO §Fli T “AR—K"
NEEDZETHD, EHITHBWTIIIRED 21k AVO
XD RILKFEDRE, HDWIGHrEE RO RE ) ETE
TSN TERLEE L 5N S,

JRHE D K & 213 intercept JH & gradient I8 Tl L 7= LA

TDAVO HEAKXNR—Z &5,

1/Aa  Ap 1 Aa B2 AB
RO)=——+—4+|——4——
2 \la 0 2 « o’ B
2 A 1
_2££+7A5 sin? 0
o 0 2

ZZT, al3TFmEE PEE, ol 3EE, BIXEE S kHEE,
OWEAFA, AZTETEOZENTA—-FDEHSTHD, H
—JH intercept |3 H & A > E—4 > A D2, % JH gradient
WEIEE Pk, A S PR S NTEE & BN
TA=F O DEDEETH S, HIAIE, FEIE—F>
ADENNSWEFIZZTF 7€y bOIRIEIZ/NS WS,
AWp/Vs), AOICK->TT77—F 7ty bOIREAKE
{BRBGEND 5,

413, Alp & Vp/Vs DR EWARIT K B i 2 R
IZE£L7ZHDTH D, rock physics template & HIFITN 5,
— B & LTI, BERSEAE T SiE O Alp MR E
<, FLBEARREIZ/ NS <12 d, —F, BEEEO/NI VWA
A TIEALBRIRARDN GG ORFHMERICGE X 2 E PR E <
25—, MIMRITHEEGZIRNI &5 XN
ATIXAlp, Vp/Vs MEBIT/INS <25, lRAEETAIEW
BDAlp DENNS WS, Vp/Vs DI hTAMIELS
TAFAIZEBIEORIE GEWHE) NEMd %720, AVO
LD HAFERBORME SN, 72720, EEEIR
T&E 7320 residual gas RIFNTD A & & 1 A fafnid & O Wik 7=
13/hE <L, residual gas U A 7 Z{RiEH 51K 3 2 O3 A
#Hlaxnsd, ERIIHEEOID 7 T—FoRET—% & H
W, HAX BRI EEYRE T DN RIRKE %
BT C TRl 2 0N D 5, [RIL/KFEDBEBERNIZR
1% (direct hydrocarbon indicator, DHI) @iz & 7= > Tl
LI AT A KIS S IRWE A O — B Wi E o — ViR 1
E 729 residual gas ) A7 & &0 AR EEM A3 0 B
E1a%,

EHETORIE - AVO FIiIC TRZIF o NdEEMEL
T, AVOAM ON—Darvickal@Eansgfonsd, K
BETY TICTHERSINZ /A X7 —T—=FIZHT

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)



24

5 AV0 A N— a3 > TI3EmICE D < Alp, Vp/Vs D
HEN—RITBEHTH DM, ET—FDA 2 N—Y3>T
Fae—L > b /AR ENTZ AR A, HEEOR
HERBREZIDZETNANSOEL WIREENELC D Z &
NH2, EEEEzEOANT—F DA 2)N—2 3 > Tldk
IZ gradient HCARLZE LD, HENITA—-FD KL —R
FIRXEOSTLIT—lENRELIBZVBLLDETETH
%, —MIIRFRE S FEEE, BT OMEL Ea—&
AUN—2 a URER LD, BREMBOBDESVNE L
Ea—92%7E7T, KIZgradient HIZEED 2 Vp/Vs Tz &

E&P Z {1514l 75 5 TNT CCS TRl D 927512 BV 2 A A M EL OIS

DEEEZEBERERTO20HEND S,

WE4 Tl st (RBURER) 2=/ TAVO 1 > /N —
VA iRDNTA—SHEDOHGENRIMEINTE D
&, BOSCICHEYBRY O T — EREE R o /2 2
&M 5, relative acoustic impedance (relative A) & % W id
relative elastic impedance (relative EI) D {fi 3 £ T
%, INH5DOY YUY a— MIBRS 7 FIV OB O
FEADE—SI R, HEVEHMA D E—F 2 RITHY
L, PO HEERET —% D5 (&5 WWid 90 AT A,
colored inversion) X CTMRY 7 F THEBITHER T 5 Z &

100% brine saturated sandstone

Burial compaction
(decrease in rock porosity)

Clay mineral

Quartz
solid

—— "

100% Gas saturated sandstone

10 15

Al (103-g/cc-m/s)

modified from Avseth, P. and Vesggeland, T., 2015

4 Rock Physics Template ® i

3.0
=
<
-]
13 -
5
N
O
O
S~
o Alp
8200
< SHE IR
€ so000| 4REE
~ W:0:G=
2 78001 .99
<

FERH
B
W:0:G=
1:8:1

HAFvYT g
TN
W:0:G=
1:1:8

0.4 0.6

Sw

0.8 1

Sg

i

0.8

0.6

04

0.2

Ft5R[ERelative AIZDOIYIE1—

0 B AR IR A

OAZRFrYTDILARIVY =12

QHEETY SENSNTIIRA> M BIDHZANNES S
®OOWC LAIDKDBATIY

@KEAICLBEN LRIV

K5 HAF+y TOHZMBIIECMNERL () & 4D RE B) O]
727U W:0:GI3K, i, HADRELRT,

AR REE 90 & 1% (2025



=

MABETH B, HHERZRTEE QBT —5 5 EH
Btz Rd 7Y N Ea—b2ERTZZET, IEENS
A= DoffEEIIEA I TWAS,

HEPEBR PR D AT A TR 4D BBEE (1 0 R U i B EEAY)
MEHSND, HaUEOHIRZEAL, relative Al AL
F 7213 relative EI 2 (b 5 A2 PE O E AT RE S faf =R 28 b sk
R ENEA D2 & M T2 DN — R TH 2,
EED 4D BRT— Y OEMEICE>T, INETHL
WESINZEREENE DT OWHEFEROIrEE e R E L
724D %, KO MUNRfIFIE - RN, KO WK
N> BIZE1VE~EZE) TORKBECIEIEE O
FEHE TN D LD DDH D, 4D BEEOMEIN E
17— BUSRF O B EZIRME ORI, 07 0—<)87
A—% DRE—b72 ED 4D WHER OERICE > THZA S
NTn3,

HAF vy T2EDHBITBIT S 4D JREOFI 2 X 51
R, HAF ¥ v TOIEKIZES Alp Il 7 O JELE
AKDMEIHADIRAICE S Alp BT Y 7, KIEAFEL
DIE S B AFEAENIN TIVIRA > NEZE S 72 7] A%
ETD T ZWEIORT EMEHEMLET D, 2O L7 4D #EE
1$ OOWC (FIHPREEDHIZK ST D24 REZ N L
TNV DIE PR BRI HITH SN, WiEEL
Te ARG )L D Alp W #IHHIRER I BV S i g D 22 [ 4>
MEENGEEEE RS RBRTL2HDOTHD, £/, 4D E
BTy F U TINEIAF I ETIVICED A
FESE, EAHTHA > O ITER I NAERET « —IL R
ORFMRNEE LA TND, 29 Uil faf®Rg s
ZES DAL D Alp ZILDFHlAIN—Z L7525 TH
0, HaMETHEERICZA 5N TNnD,

4. CCS [ZH(F 2T

CCSITHBT DM FRHIIC Y 7= > TlE, EAEDE WY
BBOILMO, FEATHED CO, /i< Ml 2 @ M o FEAfh
BRENKDEND, REOAMIA ERFHEICTET—¥
KA SN TELI I ERMETIECEaMEET ),
BB/ NI, CCSIZHBIT B R TS E I 5,
IR oS, MHIROHEEICH 72> T, AIMERITTH
NWHENTERA A=Y 2 T RECIRIBAT N RX—Z L7120
5%,

Fe, —BORBRIEAMREEICBITS CO, DFE1 >
E—% > 213, /K73 1500 m/s-g/cciHk L T 200~ 400 m/s*

25'2

i 25

g/ccEEE/NEL, /)7 = — Sleipner TH.5N 5 X D1,
S OV IFEEA N DJEA CO, 7l — AREPHIZ 4D B
I TR BE T H .

—7J5C, CO, TIH/KE TD CO, FI|5 i P D #1 hn
A, i E OMEEE S, HE OB RGOSR D 54, H
BREREICEZEZAV Y, PEAANZIAETY >
7, CO, BRI A OYHE T IV AN EE % E 2> T 5,
CCS OF¥MmF ML, P EFM, 725 TITEAR
PES MM b ORET & & HiT, ENEFEHIC B W TIIEE
EORWIrEE, ERE 25 & Uz CO, Bz 5
CITEA DM DBREENHIF SN TN 5,

5. ¥ & ®

GHAA EFREZCBNTE, HAaPIECET 2470
BREEBIT, MERMEEOMKE GERE - BAHENT
A—& DERSN A2 &), JRIEREM T (relative Al
relative EI1 72 &), 2L T 4D fHlifAfnRE<RHEL T
72o CCSHEHEIZBVWTIE INS DHAEIEHT 2 &
bz, CO2fufiiz, MIFER FrETVUIE BE
FENZACITHE D B AT ZEAL, BREDYES D2 BB K O
BikoMgEEnEFIng, 5% Saitkom@dn
CCSHEIIBWTHHARLHEZRZTHD LI N5,

5 A X ®m

Avseth, P, and Veggeland, T., 2015: Seismic screening of
hydrocarbon prospects using rock-physics attribute. AAPG
geoscience technology workshop, sixth annual deepwater
and shelf reservoir.

Mathieu, C., 2015: Moray Firth — Central North Sea post well
analysis. oil & gas authority.

Ruger, A., 2002: Reflection coefficients and azimuthal AVO
analysis in anisotropic media. Society of Exploration
Geophysicists, doi:10.1190/1.9781560801764.fm.

Totani, M. and Takanashi, M., 2021: Investigation of the
influence of anisotropic velocity errors on dipping reflector
imaging. SEG] international symposium abstracts,
doi:10.1190/segj2021-070.1.

Tsvankin, I., 2005: Seismic signature and analysis of reflection
data in anisotropic media. 2nd ed. Elsevier Science
Publishing Company, Inc.

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)



26

GiEhinais 85 90% H1E BMT7HELH) 265
Journal of the Japanese Association for Petroleum Technology
Vol. 90, No. 1 (Jan., 2025) p. 26

Note
HUE - BREEESF S >R L
aOPHY — E&P FHITHBIT DR E MR FEt s AT 728 R —
SYMPOSIUM

“Geophysical Frontiers — Transforming Exploration & Production for Global Sustainability —”
o — ~ N X
NRIVT A ARy ay
Panel Discussion

H OH & #”

Yoshinori Sanada

PEEREIR, HHEMIK RERER, MEDRK, INEER &3REK BAMBROEROR, MiEE OSBRI
WeEE, BEREMNT 72U T —=FELT60 DN RIVT A Ay aetfiol. RIICHEBRNBATA RERL
SRS EAYEDOEBBERIC DWW TOREZREL, UTOXDIT, B8 weetE koA mERELIKITHRE 254
IZDNWT, BHIH ERGEESAALBLIERITTON 2, ERGEEEMEILL T TH 2, MHE LRGN T 1 A1y

Ta iIZBIMWiEEWEE L, REETEBMEWZEEBX A > I > OB MFITEHNZLET,
< AP HAR S S
BOEWEELUTTIRRL, BRES, ZRils, mkESOESNR #Ew] & UIRA 2 0EE w7z,

OHFL, EROMILTIETHITHONTE ST, ARICBI DY AT T+ 7 1 v 7 B ORERILIGRE S 725,

- ISRANE CRERE

CCS (B bk H#EUN - Bred) Bl ORIy, “HFREHESREY 27 OFiNEEH I N TS, £z, EBRA
=)V DR RE T 1 — )V RAT—)LAJEET DD R 7 —)L 7 v TRIENSEEL L TB O, BIRD 728 D SR D

NIk 5N TN S,
- BERICBTDHEDIRNK LRE

HAND@EWEBREN AT ITHEH SN TORWBIRAMER S Nz, RERFCAREH ML THRET - DRz
INTF 2 BN D B, Fiz, EERERFOHEERENEZETHD, FIHEEZWNRE LMARREOEMHIRO 5N T

Wwa,
- ERATEFH EHF L O ATREME

CT ZF v, Al 4D Hifi7e & DWESIVE G H /s iRt 212 L T D, FHT, a2 Ea—F+ 2 JHeN
DA EICED, EBRONELLRER EAHFEINTWS, T22)b0y 7 5 O% KB kD 2 kb2 e L T

Wb,
- A EF & DEEDATRENME

AT, AR, WFKEREOWHNNBETH S LiEfS N, T HAEOEEPEHEECIL A -T2 7 —

SAEHS, IR LA B ETL D T EDMEENT D, (528 & OIFPRAH = /85 e LD RN B 5.
- EROAEM

FRTFIECHERAH R Z 7 « —)L R TEET SRERFHEIKRD 5N TNWD, Kz, HEFRPERR EOEEEZRD,

PRI D728 D SR 2 b T 2 0B H D5, ZHUTK D, KOEERWTIRARERAR OFENFGTE 2,

HA6ME6HAH A6 EEAMEMNIGAERRIKS W - LM ORI T A DEAWESE — E&P FRITHUF D AR & iR FEE A AT 78R
BH—| 1T Tkl This paper was presented at the 2024 JAPT Geology and Exploration Symposium entitled “Geophysical Frontiers — Transforming Exploration &

Production for Global Sustainability —” held in Tokyo, Japan, June 4, 2024.
FRAEIEFREY  Taisei Corporation

Copyright © 2025, JAPT



27

A RE 5 90% Hls @BMTHELIA) 27TH

Journal of the Japanese Association for Petroleum Technology
Vol. 90, No. 1 (Jan., 2025) p. 27

Note

HWE - PRILERFT S >R T L
AP — E&P HFRITHT 2R &R T AL AT 728 B —

SYMPOSIUM

“Geophysical Frontiers — Transforming Exploration & Production for Global Sustainability —”

M & o &
B

Closing address by Yoshinori Sanada

AHIZEBMICODZDBMEGVWEEE, FRCHONEITTNELE, AT LELT, AhSHEEICTRERL
EFET,

WEED T DRI LANKT L%, BERICBEEL TREIOT =IOV THRHANZHRODE L, O, EHBEEEN
5 [HAYWH] 27— LTEEINEND TEENTSNWELE, REFBBELRH D ELEN, RELTELDOAL
WK ZE > TWEET20NE NS HTOLBELTBOELE, LOLEYS, BEZBACHREL TWEFEVWED
LT, INETOA#MOBECEBBEOME, HHMOIE, = 5ICTEMRELSICANT 272 2B & W 728D
RAEN, EWICERFENT—IERODELE, NRYZMOEIXICE, TNTNOBNENSIERICERE CERZBE
LWEEE, NEEIELFTLEDTVERETEEXCTBDET,

AHE, ZIEICH2 SiEZBUT, REHEBZ O¥UEED ZENTEE U, RN S35 R &2 MR
ICDOWTTBEISHEWZ/ZE L Lz, K, FEFIK, %ﬂ&#b@@ EFEBICET 2B TIE, £< OB LITHIROH
BRRRBICDVWTEFE LS BA TWEEE L, £, BREICBIT 2OV TOIREE S IEFICHKRENS DT
L7ze MIRRERERICSA AN ZADEEN S DFEZWZEEE L2, BAMICHET 23R TIE, PSS EIWS
WML ODOE, BAMNAEZ ZUZEHFMICAZERTIINETTHOERATLE, BEFtEEELATNE, EL
WIS SRR L <D L2WDTEEL, SBROMEELTESLATHDET, BAERITE, INECTCOERMHEZE
WU CTAAYEORBOIEARNECHEEZEFIIONDDTKEEDTWELEEELEZ, IS, ZO5FEWNIIIEA
L, #4074 =L RIZEDEDIC7 7TA—F LT DM, BEABRETHIEELCTBOET,

E%@N*w?4xﬁ/yayfi FADEFIZESRNWEHEL TIVELREZD, NFU R NOES ENTHAICGEEE
DIBRNWTL LI, REGEBRBERNTELEESTBOET, A ORITLZBLT, HOWEICHET M EED
ét&%k,mﬁ%tméﬁmwﬁﬁéﬁbfimmtbibto7&%_@ﬁ%@éba5%FKm§f%é¢5,w%
HEENLTENDZNEFLUET,

BRBIZR D ETH, HEHLL TWAEEWENFU Z NOEI FIILLIVEHBL EFET, £z, AEEBLOGHE
HICHED S TWEFEWEFELEINEERDES 1T, LAAD IRNCESEHHWEZLET, 2L T, AAZSMWEE
WS E, AT EEDEDHLICBETONEEE, EREERDTONIZIEERES>NLLBNWET, %D
TS L BT ET,

2B, WHBMEIERENTESNTBOETOT, TOITBMNEEE, JIERIERSERETT> ThWEZETFIUIENn
TY, UEZ2HBELT, IS 0MAEOITHRE LI TWAELEEET, KAAERICHONES TS NEL,

TAMGEG6H4H ARG EEGIMBINIGAFERRES WE - BRI R LA HEWEY — E&P FRITB T B E BB AT 28
JEB —] TOP&DE  Closing address at the 2024 JAPT Geology and Exploration Symposium entitled “Geophysical Frontiers — Transforming Exploration &
Production for Global Sustainability —” held in Tokyo, Japan, June 4, 2024.

*ORAERRER  Taisei Corporation

Copyright © 2025, JAPT



28

AT (i I 5 )

I. #xs

89K F4aE BESEER

R - mA1 6410 A 24 H (K) 15:30 ~ 18:00

BRMEIGET @ N1 7V v haxiE (Microsoft Teams)

s & 0 (R Seak BARaE HRASE
(BEE] W=, ER Mk (), HIE, ZH
i, B B, HE, OB NI B
W&, WA ), WA G5, &
(B5R] o, sEO, #FE, [(RAE] ME (5
Pemg, deAr, A B kb, [FEBR] L0 (&

ot 28 40)

KIS 5 E 2

AM6412 A 18 H (K) 15:30 ~ Web Fifi

Wom

(HFE R 1 56 89 HI3%5 3 EIMHRHBER () OHR

(HFHE] 1 REORH(GRI64S A 1H~9H 30 H)

(Fa A 2. HEWH RO

(HAFIE] 3. 5590 FEL - AF0 7 EEFFRHRITO
WT

(Fa ] 4 BAMTFARS KEEARYY S 321
DINT

(FaFH] 5. RAME FITHROLEE, 590 Bk
A

(HAHFIH 6. BRFH

THI6 8 AR -+ 9 HR—MAFHNEH
FB KU 2 R A RS RS
#EREBROIEBPIRILH

(e H] 1.

(i IH] 2.
Z DA

[MeEREI1E] 1. B3 EBEESETHOKESR
(E&ea L, W)
[EFZHSE1E] 1. REOEREH(SM6F8A1H~9A30H)
FERE | BNIRE | ERR |PERRERRES &
SM6EIAS0HR| 73 | 182 [ 1,176 | 125 | 61 | 1,617
(gL, K.
[FBEFIE)] 2. MEBESREOH
(A1 H 12 HIZHK/NER—IVIZT (KRB R F—
AT ADHEFEEIZNTT~KE - TOEZT~] D
T — THfE, 24 H OEELD &I RA % 3. ki)
[FFEFIE] 3. FI0ERS - SMTEEETHBESICD
WT
QO3 FHIW|ITTHEIMEREBE R Z MM KX
R7.6/10 25 90 [nlE kb &, BWEla. 6/11-12 HFHES,
6/13 B2 %2 TE. 2BIIREA Y T2EGEHD - X7

g 905 15 (2025)

Hh & @ F

Pa—)VEHH, RERIIHEEREERIC TR RS 2
J—2R, B RS 13— 2IEKNRA, BESGEHITR
FINERAY D 2REN, FFIVNE 2 HREEES LTS
BRI CIE /a0, BEKEE XAy B X ORI Z N EM SR
THHEELZN, Q: SFEDODREOREREBEAT
RETHEZROD 2 HNEERMOEMTRNN? £z
EHEHSICE TR EN RN LB, fEa T
FIHBHRICE > L OBMENED . L0 HOBREH
MMM ? Q RRMIHITHRS - FliEs - BEIRT, 2
AHMSHIEEWEEZ 2R8NS, FIANGHED
CEDE DT, FEEEERE R DIIRE, B
DITFENLEZIL, EABERECEEMNLETHAIDG
ADBEIEDNEND D, C: MHKRKETIZZL K OFAER
BHRCEML . CEHENZE B2 OB Z /T« &)
W AR DY AGEEE SRGRE TRER R kL 20y, Bl
EIREEEBICBNTELIREE L0, £ OMRE
DHEADLYE - BHRZHEDOL LB > TS, ZOXDREHIT
EHIE, A MHASOBESBIIPESNE 2R LEE
SINE & LBz, FBREbFEKET D, £z, K2
HH, SHHOI >R LK TR (¥H) hoHEIH
T, 4R R—ILRT A TTHEN S MRAZIRE
®ELTW2, gIHNSSINT 2% ERGEE, 3R
SEEITREIE CTOMME & Uik Eig. 2B 0BXUR
rYa—)b, FIHOBBRGIZDNTIZTK.)
[F&HFEIE)] 4. BAHTKkES REESRtEvarIC
DT

M FKRFRRIEBOFEORFNHH D, BLITKRE
$5ELTH1HTIERL, FEAHEHEO—IBO/NMEE DR
BiEFB, Q: (BHFEHE3 TOEMETLH) « HAM T K
FRERADEOATRENRESBVEE, DF AN
5 [HEDOH¥EES] BT ETHE, A oMk E
FLETFHTITREmZLZFIEH 2D, I T REMEEE
FHERNOETOTRENGNTBAISEWZE N,
e )

[FFEEIE] 5. FBF FTBROZER, $£90 B
=)

(FATRERR D% & RIIRFERMOIFIT DWW T,
TIRERRZSTE @ i[RI £ TOMMEZEFIH, RIZKRITE> T
MBS, A RERER REIZBERMTORRFE
IEDMRHITEMZ L TH D, NEYPHFTITHR T 2 458
O PRSI EL Thaholz, C: PRI LFRE
DIEFRZBUE - (EH=>A =%, RIERE - A E=> L
=B, TOR R4 E L D—F—2a T 5
DIFESIMN? A BFEEADLZDIFEDNERES, DALY
ABZ L ARENLEZZEbH o2 MENTE> Thz



DOTESELTFEHD, ClEEFD25 BH) ~45 (7
A) O, P2ARYPULEERDS5E (11 ) £THL
MzHITT, TO®KIF2 r HEITHTDIZES N2 C:ifE

WX 2H, 4A, 68, 8 HEMBEAMNL Y, & TEN
THHAHFATHIIEL, DaldaMEbd-k. BE
2OEFIIEDRETIRE S T2 AH, Uo< Digiml 2
FIMEW, C:#AOmXEME, SRS I E M
HIT I~ DRz M, 4> 71 SRR EIRD, Z O3k
HEMLDDH D, C: 2 EMERITITFERTRlT, WAREERT
DHDOMWH BN, BEIEMICHIIT. SPE L& - FEbf
ERITRSGEEBHEEE T THL TWa, C ! Al
WIS DR UAICEEEZENTHED, I=Z—7 T
HEROBEROR, PRI ULFRBOAHZE TE ST
YT D LTRMPBE, CiEMEL RHTETFITT 23
FENDEENH 5, dmIENICES THERFES TR
P UFRE T 20 %, SR
[FEEE] 6. BXR=EIAE

QA EMEICRZ DR, C: BFEDONET—F 1 ik
MEEBRITIRET S E TIT, Z JIZREHEH O U) 7l WAt
BladEfHT 228, TNEHER=SRANEEYREE S
Ok 22, HENSEETERBZRED RO BME
WIS, ATRHIL . 3. RBKFICET S X2 MZD
WT JOGMEC WA K &K 0 i, HASEKOH-KUMA 7= —)b
TOERFBIZEDTHM? A AL EITREFR A, ki
Hid)
[(REEHI1E] 1. SHM6FE 8 AR -9 AR—IREFTIE R

EBXVE 2 NFHETERRE

(EEErs <, HE#H
(REEIE] 2. REEROFHRRARE

- WMEZER T UMWEBER) £89%55%210H1H
WZHH, 6 51311 ARREHTELED S, £/ 90E
1513, 1 ARZHEEICED T D,

- BEEIN R BER - (ERZRER) 9 H 26 HEE 3 [BIERL
BN ZEB2NEIT DWW TH,

- EHHEHNEZEES  ENZBE) 9 H 30 HEAfE D
1EEFEMRBESICDWTHRE. Fil#EES (R
A 27 L] Y T —= 2 — 24T 30 £
o1 2124) &M

- EEHNZES T (W ERBER) OASHOE 3IEAE
FEEMERRICOVWTHE, BFF#EKT —<IIE
&PHGHMNEZLDERB®LL, Uo< 0k
7z,

- CCSZE (EMERRE) 10 A 2 HEE 2 [HEE #©F
RIIDWTHE., BFH#HERDL ZRITALIIDNT
TEHHENZ B E OO TREEIC DN THiE T 5.

- HSE ZE% @ (FHZER) GREFERL)

-EBRZAE2 (ILAZEER) 9H 1213 H SPWLA-
JAPAN @ The 29th Formation Evaluation Symposium of
Japan % BiE,

- HPZES (BAEZRR) $89E55HE#H w6

29

FEKFFER MO BH S EHEH, A< 127 ~
128 S5,
- BRRFEES  GGMERER) GREFEARL)
sa2lii
1) SPE/JAPT 3%/ CCUS and Low Carbon Fuels (244
% Workshop IZ[A]V) 7= HE i {EE O EH RIS (T
JNED .
D [FEe62ET A b—"7 - AR I R =] © 5 8.

3)JAMSTEC 76 B {3 i HE 3 D B VY © HARHERE T2
AN
4) [MEVERE RN 2 55 36 B RERESR] ~0
(5=
LIk
II. ®#E4

E8IHAE 8 M
B HRE : 164 11 H 13 H (K)  15:30 ~ 17:26
BRI @ NA 71U v h&=ik (Microsoft Teams)
HZORI : 2, Rk &6 B4A - FR
(WRFRIE) MREZE R @ /M
BRI, AR, A B o EE
A HE, oK, 0 (BER R
W
AR 1. 5 89 HIEE 7 Ml iR R DR
W2 2EORS (FRM64E10HA 1H~10 A 31 H)
AERE 3. B0 6 4 10 AR — A FHIC
R 4, EEE M O
FEHE 5. 5B 90 BIERR S - B 7 EERTHES
R 6. REETITHERLDAEIZTDNT
AT T FEAEERESOMAHEEE LiAAZit L
HHESORTICONTEE (B
A 8. iR EBEHE B I OLWTaE (B
HRE9. R R (MBERER) 2% @)
stk

E£89HIE9H
BIEHEF : BRI 64EE 12 H 11 H (K)  15:30 ~ 17:45
BRI @ N1 7V v h&xiE (Microsoft Teams)
HRRI - 2, ek &5 - BA
(FRIE) fREZEEE @ /IME
wE L, oA, g G, A, BE
B, o2k, R, AR BEH, (D GEBR)
o
FERE 1. 28 89 HIEE 8 MR H AR FER DR
2. 2EORE) (GM6HFEI1IH1H~11 A 30 H)
i 3. A0 6 4 E 11 AR — RIS
4 MEHIERT O — MEFHER GRPRGE)
HERE S, 28 90 MIEMIR S, A7 FEEFHESHEOH
DAt
Lk

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)



30

I EH IR R 228 L Hrlign i ()
P T 3400
PR ) ) a—2 3 AW
R INPEX RU U >~

ENEOS Xplora ()

A7 a7 - FXRXL— 3>
(7N S Ve (i i
JAE T RILF—BFER

BNU £ AT A B FEER

JFE 2 F—)L#
)l iR EMSZE
I
(IRHIERBL EHR B I SE T
TEIFBAFEMR
HiER—IL T > 7 2R
AAAAINTZO=7 U T
H 7 CCS A
NIUN=h> e F—=N=2 4 —=ZJ3IFy R
VEHY LR — DR
I B R

g 905 15 (2025)

(i Bearidh =

AGC #

' B (BR)

R INPEX
IATAT>Y=T YT
T)LF— R B S
B8 B K AR LT BR FE (R
(HRE F E R

a2 F ARGERR

B3y b RIVF—BAF
JX &R ERBH R

(RIS

N RS

TG b T %
KRN A PRI
HekT> 2 =7Y > 7
H A PR R

H A SR

BNV F—
SR > YLy >
=TI F —EEB G

HRRYAR]

7 7 EaiR

I S T B R

BWINPEX => =7V > /57

() TRV F— - &BILY B TR

WA= v - oA7O>547

FR S SR

5 [R]F i BA 500

A== EFUT =T J3IF9 R

A2

Al NIV Y R

A AR B SR

RS T

7L~ &

WREFR T — 2T 7

H = k2260

H AR I AR B SR

HA< > ML« 7T A MK

WE—>—2 X - Py N>

B

=2 N 2R
(YN 7 £ 1 AR



31

IS R R (ELERA ) TN

1. FLC®IC

HAF64EIHSH (K ITHH 5 EERRIRES (W
WA ZEMLEDT, ZOMEZERET S, LB
54E 5 HOHFR I OF 7 1 )L ZREGYE D 5 M7 OB
TIEH oD, BEOBIMFENS OEREEZWFAT, B
HENDS OEEDEMERG ET XA T10 B
KOFERML 7=,

2. & Mm%

BN LT 6 4F 1 A 24 i m il a HP i
2EEEEL, GO THMBIREFEZICBERDOD 5 ER-
TH¥RBIUOLREZTOLRNEHEEZBL, LSBMEE
BHEEL,

BAEMIC 12 B0 MB LIABZNH D, TONFRIZLLT
DEBY,

R HBON B R 44 (MEREER 2 44, MU

R 24), T¥% 64 (BEHEER 3 4,
BRFEMFE T ERIA), R2H (HRE
BORR 144, WFEBORR 14)
FLFER ¢ AEERAE 2 44, REBHE AR 8 44, KB+
24
EFE: HA8A, WE14, HE14 12 RR2T 2
%
W] EwEREN S 54 (TR 44, HEHE 1 4)
HEESN NS 74 RKHE 14, EHE 14,
BHIE 1 44, BAERT 144, (&R 3 44)

BRB3IHDNZOHFICARTE R0, EBMFILIHT
HoT,

REEFIHERITBIT 23T, FIRENE RS - KR
¥ (WHEER H4E WEER) PEML .

3. Rgra—Jb

PUF DA 22— ) TRRZRITH#D 5 iz,
14:00 ~ 1430 > by s a> (BMEHTEZED)
14:30 ~ 15:00 AHBIFE DN
15:00 ~ 15:30 WHEERE T —F s (HEOnEZE 5L
15:30 ~ 15:40 {K&E#H
15:40 ~ 16:50 WHERE T — & QLEE - fRERAEMm B 3 L O

PlEH (EERREE D)
16:50 ~ 17:00 & (HEILEZEFD)

WEHE RN EAR R RYR (WHERER)
Y wE R GUEREHAR ST

4. ZMELR-K

AifEE T ERBRICHER S FED 2 [FO L R — MEHZK
Bl FRLR—F 945) OkkzLITICRY (8
XAEFE DB EIHERY 7 MK B HER) .

(1) (MR AE]

RFIT BT D RGEHE Y, W FOREZBL T, #Hih
L@ OB R F vy Ty 703 5 EREE T
I NAM  REBRATAMNT Y TINDHDT, =&
BT HUIEMH - REBHTANAOMND E WD I & 2E8REN
IR L Tnzdy, AR EEE LTl MEEESE
FEEZED I Z R, MEBHREEXRICET 27 HOMERE
BRI UNTE L OWHEINTNWD Z ENHERET
&, AMBHREEEZIIOVWTOHMSRNLAD X D 74z
EOTH L WAIRMNME S Nz,

FEIN D KIRAT A8k INA T T4 >0 ie D BIFEECH 2
ZEITEW, HARIZHBENZNWZ ENS, N1 TI71 >
BEROBICHIFIERGHOPLENH D BRI, WT
N TEZEEER D, N1 TI710 ICKBDRBHA
ZWE DA DN T H IR Z S /-,

MBI 2 W o FREE MU B9 2 3, B R
BORMENS T —F LB - @by £ TR L > 728,
BZRHTORERERZENN, I5ICEROMIEZMAT
W< ZEITE S TH FE S AT S T < DA BLBR
mo iz,

(2) MEERREBEE (4]

KEGEOA) F 250 EL THIMMESRE WD ¥R 2
V, GIMBIREANICRE T A AT LEE S TWzds, 4
DODRFLEBLT, BMETHI OB TSR LM N
HfgTE, MOFirEfibMmTE R, £, YHEE
DEFEHPERMBEON TNDEE, MEHREZITOETFRRE
M, K, B, BETRINTETHTNDRTNo T,
HIDEICE D TIE, KEHEHBRER /21 2 71T HEK
OHITTFZHUEL NN EDHH DD, FEWmOHE —iE
IREINT, EEITA A=V LT holz, ARERKIC
KETHBTRHE N D0 I XTI X B EFEBRNEDOHHZ
M<HENH - 720, RARFRIISMLZI LR DA
INAL— KR T E =, EBRZR > T /= IR kA
Gl R AL THHHEZIT 2 2 ENTED,
HIDUFHLL ¥V Moz, GEEA > T4 AT
HoTeM, ERPHIUTHES I THEER R E D REE

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)



32

HHET %,

T RBHAD D WIH FTEFRZ R4 DFIHT
ORI oK, @7, BeiffibnTnsd &I
Bz, BFICEMEESZERLINHNT 201213, 11
iR i DRTICHE A Z LoD &L, izl
RERIRDBS T ZENEETIIRWNEEZEZ D, THOWVD
BRTHYHEEE I TARARICBNTETHRERL
DDAT Y T TH2EHRL T,

(3) [EIRHE 7R K22 )

WA T — Z IR BN D > 7278, BRIZEDL D
IZHIE L TWDOMNEKREIRA A= L WS 1 d o
7zo UMM UHERRE THEDLN D IR, 2R, HlEO
HEfgER2ZET, BRGOKETFRXDHBICHEMATER,
S 5T ERE LTI AR IR E HERD I &b
o Tz, Al - RRHTADFET 572 OB FrIS M
IZDWTIE, BHBREHML TVWEDHDTHHEMN, &
O THBBREZEN TS I ETHHOMTENTE, LM
RINEE DTz BT 2=V H A EHERDEFET O AD
EWIZIZELE 2 B iz,

FREDPRAMERKDEN S, AHATFKEERORINITD
WTHID ZENTE T, FEMBRNEDA TR, HiKER
B SR, BIRICE S 70t X ORFRIFIZ DWW TS
RIEMTE, INFETEALZLEDBDSDEERNLD
iR AND > 7z,

M RA T — LB U Cld, T DM & 5sEm7s
B DD, FHPERINTVWER, En<snil
WDONEND ZEITMNDERTD, L0 BN
Ot ZIZDNWT, MDEWEK Uz, Gl - KRBT AT
T, AZNA RL—N, H#, CCSREDEEI
BT 2NAEDED EF720, RFIC5BomNnEAENS
CCS/CCUS IZBIL T, XD MR NAEICHEBEN D > 7=,
¥7z, HAOEFEARE U THIRES N2 EREROFAEIC
B 2YHEEOED O HICHRRNH S /2,

AR TIE, EEAFROES NS EMNBNE, L
TEBOBRGERCELETRAS ERIENTE, W
(= AN N b AN

@) [BFEMEERREGE BEE))

YEEREL, HEREZIICDE L, Al RBTZ
LR R RAL KB O EER &, T —4 128
THEREZIRM e ST 5, RHESE, WY K
TR EIEIERPTOREREERKE L-HNTH 2 &M
L 7=,

T THIBHRE T — 7 bt T — ¥ I EOYHEN T —
5 DHLE, BIRHEICDVWTSHBELSHAID FnEE
ATHD, BICHHEEHHICONWTH - EFVNnES
A,

HARDOENSYEHEREIIDONWTERI ENTE, RE
SNL KL=,

(5) [BEIERFE TR KERLE]

AREFERITBWT, HILOH TREEBHRENED X
DB ZRZL TWD ZENHRTE, T & fEkg

g 905 15 (2025)

DR AEHERE L 2B ZETTS FH 2T D, YEEE
T QIR ERE TEZ I ENEN S T,

Ptk B T — TV LV AT AT L DB ADEE S
TNWaEHD, ZHNFERLEOLDIBERMENY J
T4 TIRT7 =)V RTHALSTL, £REATIIHE
MTH DN, BIRNCZEDE DT 751 T8 74—V R
TOWEZBIML 2 ER U 72,

F =R FFRIEL T O R DWW THIHZ Z1) 7= - 7z,

- B TIIMEET TS 2 EEKRDEHLWh T —T

WZEBIK ZEIZRDM, TOBOPRRRERED TR

- RLBY B O IHER T B W TR N EEAY > T

W, BB X DEWHIBO A GY > IV ESHTT

5E5B2E3H200n, HHETL [MERTH
5 DM

- BEEHIERRREIC BT 2 5 A1 F <A FRIROBICTEBAL
NOTKAREHT EHBLRILF—NEDNEFDT
HBM, ZOHEFTLOETOMN

R TIE, T A CRERTIKET 5 TR F =0

RETE, FIZISEERES 2 W SERDE S %)

REEEC D0, WEDAY Y N, TAYy MEHD

7=,

INFCRNEMBREEZDODDII DN TIIE X £
FRWRDNH S, ARFROL S ICHEEZHEM L
L TWARWAIIZET TOT 0 OTIEfitinzZ i, #
B - BAFEDO—EE U THXHME S Nzl RE RN > 7=,
[FIRHIC BRI TR WG] - 7 4 — )L REERIENT
&, PHBEEOHEBOLIZK LD ENTE, E0H5
B CTh o 7=,

6) [EIRBAFE TRR2EBE A R AfkBRD D))

R OYPREEE, FEMOEGRE BN S FAEDRE
TEMDZENTE, £-thA AT TR 2T
BIEMSHERZHT20Y, Lo D ZESHERII RN anizn
=, AENIIEFITHIRICZ S 7=,

HBRE T — 7 WHE S EAICHRI N T WA . ik
ZHHDESMTELTHERICEM TH o2, Al - KR
HAFEGT TR, AZ N1 KL — K% CCS 7z B
HERIZDOWTHMANH O, Jh<PHEEMTHINT
Wb EERBREL, BOBRWEESRBREBENTNS
IO SECTOMHTH 2720, HENNH oz,

Gl - RBHZAEEDSHLE o 727280, iEONANE
MERGETDHBRENHLTH M, REERSE
T HMOFIEREIC X D LEERM &M oz,

HTRERODIBNAATH DA, O H R BT A,
ITMEEL D BEATNDED TN EEZ D, 5
I HICPE R A7 E H AT HE T OS2 &1k
g, BRMEEZEDOXIDITHREL, FHTINIIDONT
b, GBREV,

AN RICEB CHERET Y2 R2Z2E13HH
nN, GEERINEZDDERL I ENTE, SRITHERE
BT —FM5E EDQR D ITHERECXRE T A DFEREE
R L T M ZE2EDT20,



il s RARTZAEELERIZONWTOHEEZETHO, Lk
BEFEICZLWARIZBWT, G - KRBT AR HRE
EIC OV TERMERTIZFEAERL, KRERTIEER
WARTHD, BMOHFNF+UT7Z2EBL TREL, AR
ZEEFMODPTVEETHIHL TWe/E<hE, BiEF
BN D EE S EL O FHL AT GEHTT B,

(7) [ATRBAFE T ERRERE (B E))

KREETROMEND > -0V, BRI B
LB EDEFNCOWTHRZED I ETHD, BN
FILRERS B IO I N B RE T — & RRICE T
HEERA#MEED I EMTER, TORFEREEUT,
Fe bR IO LOHBREICOWTOHMMNETD, #HN
WIEDD 7z,

ZORFERTIEIMIHFEEDEAZHN L TWDA, o
EHELPED R WEEE L THEY E— b2 Y 2 U
MOMAICHKN D D, FHINLEEEGOREE MG
E, BX®UE—hR IV Ty EMERET -5 &
A U CHUR I X 2 S5 2 5 7RI B9 2 A fh i 7 sk
BV, ORI IRENIRIT, WERE T S R
L3, ZoEMOMEMAHFEELTSNS EEZ D,

RAER IR EDN OFM OEENM R OEMS %
Mg 27- 0 OBEEREAKS E/R0, HERAHE & Fil
FDORIDIE 0 2 BRI, SRS RO
WENBIHREZ 525, 3 5ICWIEE N BV S o’
JRRENOMH O REMEICE VD E, I 6D HIHRE S
WEOEFR— 3> &b,

AR ERIIH FERERAMNICRET 2 M@z T RIE25 4
TIHIRBZAATHY, BINEFITIL, MERET —YEEE
RPICDWTOEELM AR SN, FEOEESMEIN
5, ISRDEMBER RO DD DT, AR
2IYIRE ORI R 2B AANK D & T 5%
FlZE > TEERER SRS,

®) [HEFHHIE T ERREREAE (B2E4E)]

ARRZERIARLICTIES UL, BIREEICET 2 ik
fir e HfRd 27217 Tia <, BREREICHEKRZERDE ST
ZHR0, WTFERICOWTOHBENEE> -, &
YR, A KR AR, KERRE, sk kEox %
TERBREZHE -HRT D200 T LN, ik
V—IMH DI LRI,

GBI, MR, ], EES Vo —HO#E
M 7O ARG EN, BEICEMEI NP
WL D, IS O I HE ZR IR RE i 721 T
<, YEHI ST, YU RV, AL, GEA
WO OBMMESN S EN 5, FICHBEETHEAIN
DEERI S EEITOWT AR, MEER, Al -
KB AT EMFEROGE - BIFICRI S, Ris2EMHE
DOHIEIC BT DB DIRIEREE ST 2 2 LT, Al
SIRD A ZHERT 2 Z &N TE, BREEDEELES
ERDIEEMM LU, ZTOHEMIEMTEHETH D=
W, Mg, HERYEY, WEEREL < OB O &
BB > TH O, HEERERM ORI IR & ks

33

ZEUT, RUAMROESZEEL, HlEH &R E HE
LiEDHBZENTESHEMU =,

FBRRENREICS 2 2 BRI eI O E
BRICDOWTHRZED D ENTE, WILBXUBRE T
Ot 2T, BEFROFANREICAHENEEEZ 5 A7
WX, RERHECLERIDONS DA EEEBTILEND
LHZEHHEL T,

E 51T, FPROMIREROFFREIDONTS, KO
FRICHRTEZMd L, ANOBEINSREREICE
VY, HIERZJRICH T 2B EISEMO R ZE2=-ED7=D, A
D Z— X729 72 O HFi 7= T RAE Bl S BIRBH 36 5 15
OGS BIFR NN L 12D EEZ D,

SRELT, ARSEASIIMEREFRE OB, A
TR S ZE XD X <BERT 20155, MEREFEO
K ONRBIISFIH D720 DR #1255 ERHCHaS 2 124t 9
5HDERD, Tk, TZoLdBESNOIIIEML
7=,

9) BRG]

AR EFRUHMIC K2 KFETORERICBWT, HE
BEOH GO 2 B-BRISHEFIcHh oM TH s
T, HWRELUIA A=V %> TWeh, AREROFHE
DOAEMMEZOHAIZLD, (D=0 DHEBRERDN,
fAIZHD 72N DONENSYHEEDOHWE A A—TTES
KDy, HEBBEEILAM - KRBT X OFEESIT & 2h %
R FIETHEL, R EEMES 5720 ThHd LM
fiE L7z,

PLED S AR EICB W T IR TO/MH S g 12
HTDHENBETHLEND T 2B L2, BIRBCE
TIEE, % Ub E AP EEICRDFENELN—HT
BEIREA CIEHERN EFEE R D, TNICFEINA 2 EERN
ABITHB B 7=,

R O BARM IR DAL, 72 DRI HE
BARRFRICOWTH - EHRL, WiECIRIERT R E
MR TEDIDITROI-NWEEZZ D, RERSZFDLD
IRERBNRENTNINERZZ 2RO, THUILRITHERK
WoNbEELD, IHICHERET-YUMIZEALTH
Bk ZH> 72, EDX DT — i B X R A RIRGE
MEHEZEERTET, LR TH> THAMKENOHRZ
FO—EEDDLIENTEDL LKL,

XRZDBMETH DR D KD B, T
Holld, REZUVDLTMo 2, DEiERKBEHETY
o e AMME O SN SYEREE AET I LT
Eiz, TORYD, AWMRE, GHERESEOMEEERD S
ZEINTE,

PR & BRI M B X AN 2 < Biz>TH
0, FOLYIDOHETH > =EFEBEREANDIHFH E WS &
0, BFRBERREIC D Db BEHAENE U Chm
BRENDDEBZZDHNPELWEK U=,

5. ¥ & &
WELEREIZA > T4 2 HHOMIT KO BINE 9 4h 8 4

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)



34

NEEE LN DKRZENS E720, WENIA T T > Bk
DNENGFENZZENS, SEEDN SIS LN
DEIRIRIN S HARNT A > T VR E LTz,

FT2IA4 CHEE L THEFREIZO T2 HDOHEFEDR
e oM RERLEIBRLSERHBTE/Z, L LESE
EOBIEFE4BOND 2 BIIAAHETOII 2=y —
2 a IIKEND DI EMNEANCHIALZZ &S, B
L2THATL L BEROSTEHEMTEL, DR
FATIRAARBEOB THEORWAZEVIRTHINE &5
o TRV PESINLKHINIC2 TOMHAETE T TE
T, BEIC [BURFCAEDRADOKRIN] OFHNTE Mo

g 905 15 (2025)

R EMRETH T

RO EB D OMBEIZ K D BIEAEN S S N Ofa %
BELTWED, HELHR— B TIOROERMITRLS, W
ICHETHAZEEOIRT Z LT, EMHEEZ2O o7
RIS SN D TIERNNEK U 72,

6. 33

AR RS2, AWM HaFEERICL ST R— N
LICIZFEBETE TR, & TEBROERRIEH 21
ATz,



35

A s g ITHEBEETE
. . B 2 B (i)
= H Mo Cr> o1 e | 7
HE A 15:30 ~ 17:00
%1 [ M6 4 H17H OK)
% 2 |n FR 64 6 A20H (R .
%3 0 2165 8 200 (6 RN
5 4[] SM6E10 H24 H () B g
%5 [ 6412 18 H K
5% 6 [ HRTHE 2 H20H K
% E S 15:30 ~ 17:00
%1 [ SR64E 4 H11H R ) INPEX (£72134 > 51 2>)
%2 || SH64 5 H16 H (OK) X AMBEFEE (213451 2)
% 3 [l SH64 6 H13 H (OK) FHBEEPAFERN (234> 51 2)
%4 || SM6E 7 H11H OK) HOCBLFEERR (F/213A4> 51 2)
% 5 [a] SM64E 8 H 8 H (K IR F—BFERRES (F34>712)
% 6 [0 SF64 9 H11H K RIRHAAFES (FRBAFT12)
%7 [\ SR64E10H17H OK) Ix)VF-AFMRFEEE (FRE3AI10)
% 8 [n| SR64E11 H 13 H K) =HAEMBATEMR (L34 F12)
%9 [ SM64E12H11H K IV F-—AFREEE (FR3EI1)
%510 [1] SH7HE 1 H16H K JOGMEC (F/-134> 51 >)
W11 [\ SM7THE 2 H13H OK) IR F—BFERRES (F34>712)
512 [A] SM7THE 3 H13H OK) g AT (F213A 251 2)
ik E S 16:00 ~ 17:00
3 H SH7H 3 H19H OK) AR BA R 0K
(i *+ Bl H = %
5 89 [ E AR
90 ARt - N WEKRY (R > /N R)
FE R TH6F 6 A3 E (A PRI 5 —
WHROKZE (REBF v > /8 R)
FEREE SF64E 6 H 4 H (K 5 H UK |[(FEEBREMRVIZEE >4 —, 1 ERE
INEETR — LAt
"B % = SH64 6 H 6 H (OK) sk R
MEHES SH6E1LH 12 H (K) W KFE/NER—))
S -
BARSES (T AFI6E 9 H12H R Ei;”ﬁﬁ WEBT, RS,
Kl Ases (i) SM7THE 2 H26H (K) o1 Bl
BIfR ¥z - Hik 1rHBKETE
No 2 - R4 T F 4% MW H-= % I £
SMT7TESHILHE (K), 12
CCUS and Low Carbon Fuels I2B43 % |H (k)
1 |SPE/JAPT Workshop T AT 4 IR TIVEE e
(Zh% 6% © SPE Website)
~ - ~ FM7THE3IA4H &)
2 AR AL TR HOFIRS CCSMNERR  |yempktir v 5% |1
N2 NAVNN D 25

J. Japanese Assoc. Petrol. Technol. Vol. 90, No. 1 (2025)




36

bi It 48 H R B

FMRFEHZ L

TS
2024 F 8 AR VREREETFMNAZ L E L JAPEX ©
ERNEHRLET, FRERMIRNEEL 2B
Bl e S AICBIGEIT - TRk, Al OGS,
WKEBMT2HENHE0HDEEATLED, RERD
F v U7 OFHTEMOHFITRT 2N T N F
DVULEIEREONTIC, FETOHRELHLOUNE
HEERREZE L CTAMERCERL ThEZNnENDS
SQEFBNFEEZ, TOYM IV TREZEEL L TBHS

BTWEEEELE,
[EREDF | EWO LB EIZEBICY 77 +— D1k
WBiainisinn s ZEEZMWTNT, T ZEERSIENG

AT B EMENES TRANHDREK LD ZENH ST
DTETN, FEHED EDRKNRZE S DEEFREL TL
FWNELE. BEEZORAL W AMNTFEAD DK EITN
DT> TBENT 20, &b Ean/zE L THRY
FUOIIITNETOEIVEIEHRLIELNTETK
AELWEWELE L, BEABROEADTTOLH
DAKKIZUNE D ZRAL, HEIT 1 EOMPEETICK
DHFHFICEOEE 72T 77 4+ —BEANDEBD 70
RyYP—TEA MLy FIMA, REHIIY LSk
HXDOUNEYAZa—2avave&Inl, £O0<E
RPGEL CER LB STERERABEDE S VEEZFH
OFESBTLEN, HEICENTNET,
HEIVIAVEUNEY A Za—2IRLENS, 5

g 905 15 (2025)

M6 11A 1 H
CHFI64E12 A 31H

Hif I

% &

NLEIZEEONN S B WAL REOHEZED TN E
T, BRZABELTAHALD, HETV—VKFOKTE T v
AR I IA S THEREDOH DT T 4 AT T ICHE
HLZ0, Y T4 2 TRDT a b FEEEN
EOTAZBHEALELE, INTHENRDIIRT Z &7
SEORERNLET D ENND T, FEBRENAREL
720, HFEZODVAATLERVEHERHAZELLSEES
TY (%),
ROR->THNE, T ZHEETHIHTHEETHMER
<IN 2 EREE - UL S 2 BT, K2t H U ER
B - KARRAELS > — AL RSN DN TWZE D
T, WMHEZTNIREZ L ZZTET 25N A13EN
THEIM OB LNFTEAN, [HOEMFK] L&
MOESL VB2 HFETHRNEHZIES LTSN B
2T IEDZnEBNET, %O E ORI TH
BLHHEOE - BHICHL THMHESDDLTEHREDT
NANAEBRL TNWI S EBWELE, BEFE— A2
TEOBRICTHEBL TRAELEY I I1 7 EBKEDL
EEWN,

mitmELZERRE EH)IER
BUEDMREIRTL © ZH 45, ZERMWEND 446, Akes
Wk 6 i, HTHLSZAT 7




f1 £ i i =

b B R

PRE 19 4 08 F 28 H
SRR 214212 A 15 H
SRR 23 4212 A 14 H
SRk 24 /212 A 18 H
Rk 27 #£ 12 4 09 H
Rk 29 /£ 12 A 13 H
102409 A 01 H

~

51>

1. #

1.1 AW CAF, BXpaiEind) Ao
g, AREOEDZ EZAITLD,

AipiEic & TE 253 amdmimnes CAF
Apasnd) O&E, BLLBAXFHREFTOH
L9 5, HEOHAFIT, HEHO-AT2E (AR
FhiethoFEZEGD) THRITNIES W, =/,
KEEEFEZ Z DR D TR,

1.3 BEINZEBONBIZIONWTO—YDETITHE

FiZh b,

2. REiFO=R

21 ARBpRFECERTEHEME, Gl KRBT AL,
BRUOZNICBEET 50 8O %M - HifiaNAEE L
DIFICRTRR C &I ENZVROEM 272 L /-
HDET B,

B X (Original Article)

e, BLLKIBAIETENH 252 E LD
ZHDT, FEHXOBANMKIN, MifEd 55,
MELITFEEEZZTODBO,

#& (Technical Report)

ifEd 2 NEZEH, FEEOBEANMKEIN-

b0, BMEFEOFIEOFEMME L IFEHEHEN

DFEFEEERLIEDDBHEL,

# (Short Article)

PrEEROME, TIN5,

# i (Review)

RNET—ICHETmX FaREERiEL

fR, I L7=d D,
£} (Note)

MET—Y 28BN DO, HFEER

EbTEND,

i (Glossary, Explanation)

FEHEMEHZEN - HAL =50,

i i (Discussion)
AHRFEITHEE I NIZNFICET 2 EEERE,
B 1 FUNET %,

ml #  (Pictorial)

o —WEGE L& U - SBADRIRN
bHo,

2l

1.2

®

%o
— ik
— ik
— ik
— ik
— kT
— KT

i U (Lecture)

AT FHE DHEEES DINE.

HHIFES (Book Review)

FTIOEMBEATAIR EEBALIZH D,

EN=10):

il R AGEHEICHEEL =2 B 0= A,

SN

B R ANDBRINEWE R E,

22 FERELLTFTORBFICHEET 25D TRIFNIERS
AN
221 JERTFHR BAGE EISEEE T, e

HRERBEEICE DS EINZHDOTH

52 &,

JERE ORI M 5T, ARSI - W

TYERBEHEZHWT, TEIZRSBWES,

MOMMEDORELHNDOEEN /R NKLDITT

52 &,

—ITRNER SN TS MOFIFTYICRTER D

bOTHBHZ &,

IO ] &3, WIEEITRA Z W

[Tt &3, FZHICKBEFFZERS,

PREIIONDSBRWT X TOMEY (BT

Hill, W= 7491 haEd) &35, =720,

IFObDIIRFEREAIRT,

AN B, FRIHET EHS, Ba

WBWTRITS N TRE BRHTBEKIN

7=HD,

EHZOFET D2HBEICBWTRTT S TTY

12, HEHAIERE R L /2B D,

2.3 ERHEER O &M DORR -2, MED &

B ET S,

—H O E MR L2 s - W] &L T
THEE1E, & s MEICIIMTI O REZE T 5
ZEEL, 2RER-TAHREIREELT 5,

25 FEMOZAMABIE, EEIAREREZERFHRIC
FELLH, EFREBEBSHEZRICGEINZHE
T 5,

=%
3. B &

222

5

)
=Zh
SEE]

1

()

24

31 HEMshEBICEL, KfmEEZES OUT,
AZER WD) BambdhihRiEmEZ BN



S =

WHDE, RO, ZASUERZITD.

32 AZARIEFHOBRICE ST, HElOLH, NA-
FAOMER, FTIE, TOMOBIECKEZITD I &
nH 5,

33 BREODEREBEIL, AZEARNAPEEA
BRO G EHET 5,

34 HBEAWSHBENZERBIEBEMNL TEHEE
REEIND, FEHTHEITHLERNS 585513,
NEZH> TAZARITHLES ZENTES,

35 AZBENSONBEOREBIUEIEZKEIN
FEBEICDOWT, AZBERXNS OIKEHEO 3MA
PINIZEE D%, £RIBREN W EZE, FHI
ELT ZoOFEMEMEENZD DET S,

4, E{FiE

4.1 ARHAFEITHE S N EEY O ZFE M I REERR

MZIINERERN SR GRITET 5,
FZEMEDOTLD P NGEICBI L T, A

EEMEREICED 5,

43 WITNOEEY B MO EEHZR
b RSN A = VANSYAN AN

44 BRSNERERBMONENE=-EDOTHMELEET
5l ENsGA, BRUSIHOIHSEIINND
DMERTFHEEELZHOENCODEFEZFDELITHBWTTT
W, REZRET2HEITEAE U THRERFICHRE
OELEHRMNT 2, F—LX=2, JLTHA FOD
BHIZDNWTHEEET 5,

4.2

EFTDHHDT

5. RIE&LERX

51 JRHEIE LT, EERERUKDOAET D, D
BRICEU RO SN OFROEE, A, HIERB X
Ul%@%ﬁ@ﬁ%ttfﬁwam 2B, PIREE

IZIE X, BRUBMRERE IZDNWTEHEEDHEME
THERTHBDET 5,

52 FEENAWMZEEITEREROREZEZFTET 55513,
NERBEIDALUNIIAZBRIIXETHLE S, &
72U, ERFEEHOLEMHIIAZERIHIET 5,

6. EEWICETIHEEL

AN RFRER B HEBR

T 100-0004

REHE T AKX KT 1-3-2

REEHESEE 17 B (AL ZEEE )

Tel : 03-3214-1701 Fax : 03-3214-1703

E-Mail : office@japt.org

+ A

AMEITAMEN EEREZBESHEEHES 8 &IC
WO TEDDHDTH D,

AT DLPEIIAZERDOFEHICED, HELDHERIC
Ko THro.

AHERIRM2HFEIAIHIOETT S (85 %3
A2 KGR

Al *x [RIRDER ERAR—HDOBRE
Bl C2 (G BARNR— VY
A FEE BLSBAETLRRNHA2MEEZEELDZHDT, EFOERMNMLET N, lifbd
WX ek R REE A D b0, 20
wm  om m@@éﬁﬁ%éa,%%@aﬁﬁM%émt%®°%ﬁ®$&®%mﬁ,%L<m%i 20
i OEIEE R L2 DB EFL,

B |\ EEOME, £RI3ERNRER S 10
i FORET—ICBET A, FaREEREL, i, MAaLEbo, 20
% B |ET Y ERRENCEEDEDD, EmEEREDEEN S, 20
fi WM EEE AN - LD O, 20
it i $%xm S NANEICHE T 2 EEINE. BiE 1 FEUNET S, 20
] = Eifg a0 & Uil « DI RN B D, 2
A $%%$@@%@%@W$o 20
BFAT BRI OSBRI EEZRN LD,
2BOF |Gl - R AIEICHEEL =28 0E .
SN | BEEERANOSMHE R E,

F o AREENRD A0, LRRICHEESN TV RAR—VEEBIBTLIENTED,

(i)




1.

ZER(HESI IR

£ B i = S B 2

EHUGE
EHUGE
—HRE
—HReE
—HRE
—HRE
—HRE
—HRE
—HReE

SRR 08 £ 01 A 16 H
PRE 19 4 08 F 28 H
SRR 214212 A 15 H
SERE 23 4212 A 14 H
Rk 24 /212 A 18 H
R 26 4 06 F 18 H
Rk 29 /£ 12 A 13 H
102409 A 01 H
w044 12 A 14 H

#

53>

s Al

CLF, AHaEE D) ~O%FEICH

LT, ABEMEEEICRED.

2.

2.1
)

2

2.2

2.3

24

(D

2

3)

RiRDIEH

KRB EER

A GRME, EXEER, F—U—F, A% K
DOHHLDO—ER) BLUOME BHIZMETS),
A

8 24, Awl EEOBRREL, BEEEROH
EPB X CREEBRORZEIET R TABRDR— A
~X— (https://www.japt.org/) In A > 51 > Heha-
EH T AT AL TITD,
BEITI2BIE, F>51 8E B ATLD
RIS C, BT HERERERETS L&
Bz, BEEBROETF7 7 (V&Y y 70— KT
%, 77 1IIVOEEDEFHI 50 MB AN &ET %,
BREDK

MiZ, EFEXEORWE D EEGET 5,
BREBOIE

FERBEBRBREENECESE, £RR3EHEDR
ARV FRETSERMICBNWTIE, #lAIFEE
JEREZ T 97 EEIEEFTAON D KD BH/RL T
92,

ZEEOREER
AERBEMNSFREZEOWBMMN D > ZHBEITIE,
F DIRRITE N ERFER A E MR E R T %,
ZHINZEBSFEAE U TEFRITRAL RN,
AR R A S

T, EXEE, F—U—F, AX HOHHX
D—EXRET YN T—F TRIET 5,
fEHRHRZR

MEDT V) 57—4% DAL PDF, Tif, GIF,
JPG 20— b0 &L, FEEEEn 7 7
AN ET D (REACHICHEEMAAERN),
BREREOEEAKE CTIE<, BEELLDRN
RN, TEEZEITLIEIOTERET S I &,
BT A IV EIFEFERIC TR T 55581213,

(iii)

3.1

3.2

3.3

FHY 7 bz 74BLOEON—2 3 > 2R
T 5, BEFEEOY v 70— REHZ, H5M0D
TANWAF T 7 ETIBDET S,

FEiROES

BRAR—H

RO & DRRAR—JHIL, ailiEifins
FERRRRE ORIRICH D, RIH32~33 2R LA,
BAR—VkEBHRERL CEBZERT 5.
1R=2DXF%

1 RX—2I2iE, XTI 2,600 7,
FofERI NS,

KB LUORRICHEBRR-CDER

HEI T 5,800

3.3.1 x #K

3.3.2

4.1

4.2

(»

K (F03C, 9530, FH 4, RSUHEE SR F—
U— R GaC, i, EE RElL &R e
BIUHHDOA) BROMEICIE, —#%i208
~09R—DEHET D,

K *
FEHEORESZE, OFB (R—IYHHDEIC
DHBE), OB (R—THHDORICH> T
B, @aXR—YOonTNMTIEETS 46
6) L),

MMRBOEET

A K

JREZ I NT A4 fiftE S EE L, NV aic
LB EEHRLET S, )NV I ITKDFEMEI,
N AF A CNADN), BFEETINT 7Ry
MM AN b)) ZMHL, 10~ 1281 > K,
TN ANR—=ZME O E22T T, £/, kT
EA3em BEORHE D> THIFT 5,
MEZEHTNTOR—IDICHBENER—DFF
- B

BEiRDXRE

FRREDH 1 X—2 (FH) 1T, UFIRETERED
flp, £ FBELBEERMEICEKHL, BEITSNC
THREIC TEOMIBHRERHET 5,

WL, WS, AL BERREoEfEOREN (R



2

3

)

®)

(6)
)

®

4.3
)
2

4.4
)

2

3

4

®)

KES 2 REROERE SR,

I &S|

FHENIBR IO DEEEARICT LI ENEEL
Uy,

S F A

JEROZMH &ZHEA 0 (ERZEO®mAE
ZT TS R RICINET ),

HE K
FEIERITH DT E T T2 ENEEL
Uy,

O—XFEHES (ERETELT D).

O3 LIERRY —HEZNL THHEHH1E <
DEABERELEREROLHRENLH LU
CCHEIZEE T,

FHH DT 4 % FI B X OB SCTHIVEIZEE T,
EH OB DT BB R Fa DL & 17 - 7= b
R DGEE, MRET O ZBEOFEEE Z 3
L, P THEDOR B 2T,

HEZ OB A2 2 B 513 H LT B
BT AZAT TRIRI®ESZ &,

FEHD emaill 7 KL X ZBEICET,
REZ2OHFIAV AR T« > T4 —H— &Mt
FEETIEL, £0emal 7 RL 22T,
RNEEEF—T—F

WL, WS, L R Bk MRS K UGHE
1213 300 FELAN D3 EE  (Abstract) ZiRA 5.
KYEFD FICHEDF—T— REMT5, F—
TJ—RIF3DE 12BTFEL, BEEMITALZE
B

x X

cHIBRVIHDKIPIRA > M AT L ET B,
- HICIERIEZ DT 5,

=2E&FT M1, 2, 3, - -], H&SI (11, 12
13- - -], HEHIF (111, 112, 113 - -]
E9 5,
) 1.

=y
LA
=z
LA

TS 2T A O & & 3%

11 [Amy 27L&

1.2 [@Els AT 4] 3HlE
FBENBIOEHETOMBHEZFEAIET 5,
72720, FRRIRREZ 2 DR D Tidzn,

— RIS FHEE 2 W, (R EE 0 Rk 38 O 1 3kE
5. BEEEOHHAISER/NRICEED, HHT 55
ERYHEINCER A &2 E X, G E LT AN S,
AEDO NS, MR EDEE 4, SEGETE
YD EEBT RV, O, HAFEZZIZ
EX &P B,

iieE B 4L, HATERE Q19 1IcHEind 2
I, EREEMAEED L amEfmns (8L
T, BigaEnwd) pHRT 2 [GiliLEEE],
(G e - BRI AEEE], T - X0 751 2
BN R Ty 7], THIMEEREMHEE] e

Giv)

(6)

)

®

)

10)

1

4.5

oY)

EBEITT D,
EMHLDRBLNT DHFR (CF4), BRAREFAS
Uy 7FE (EIT IR 2HWS,
BE FRERTEFRIY SETHRTLL, EF
EREE L CTARCE E R TG a8 33T 26 H
95 (B =AM, HEE .,
HAIFEAIE U CEBEREAMR SD 2HWS,
D EETHRBAZHVWSEEE, SEE0ED
DOHAIZEEL, BEEIIRRBIC ST & OHER
BE—ELCHRET 5, £, HEHEARSITT
EEWICEAIN T2 H0ZE AN,
BREHIFFEANE U T JISZ8202 (EidHH K UHAL
FLE), EERLEI3 JISZ8201 (Bi2fid®), fbafid
FIEAEEFREICK 5, £k, HEKIIHRL
BOEBIZMT 2,
AL ERIIHAICHWSESIE, FHAUE U TR
2 [HSEEEE] B3R USPE @ [SPE Symbols
Standard] ZZW T %, iS5 OHAE, HEITIS
U, &N KRRBOFIHASCER D RTIC—HE L Tk
95, imEEOHAXOMIE [1] 2HW5,
B TEBEACREL, EINNICHELEFS 2T
5, XHTHEAT 25538 RREEE2HNWT,
“a/b”, “exp (a/b)” R EDRFEEH VWD &, F/z,
HNWENWBRRBZMT RricoT, 7ROXHD,
MOFREF ERFALBNWESITFEERT S &, A
THIATAHAIE, KO DXIITT 5,
Appendix THALHERIL X1, X2 -
ALY,
5| A3k
E, RE - RHITY, %t - &FhH 50
EEREFORERMREDABIIARINTVARND
D, BEOKR—LX—=YD URLIZ, FHHIE LT [5]
FSCRR] & U TR,
AR THIASCRZ R T IBEIELIT OIS,
EENIANOGG FH 199D 713 GEA,
1991)
EHM2 NOGE EE 1-F5H 2 (1999 £7213 G&F
F1-EH2 1999, KX OEETE Authorl and
Author2 (1999) = 7= 13 (Authorl and Author2,
1999 E#HN 3 AL EOHE  FFH I 1991
£7213 EFED, 19D, BRI D513 Authorl
etal. (1991) F7213 (Authorletal, 1991).
FEENTHEBADL, ®PID 6 ZEFIZEL,
HigcH (HARGE 3 1E , REEERAME) &
fHL7ed &, BEROFEFELZLT.
B IWEEE - AR - I RPRKES - Ak E
— o ETE KRR - EW E AL B [Kase, Y.,
Nishina, K., Kawakami, G., Hayashi, K., Takashimizu,
Y., Hirose, W.,...Ishimaru, S., 2016, Tsunami deposits

recognized in Okushiri Island, southwestern Hokkai-
do, Japan. J. Geol. Soc. Japan, 122, 587-602.]



2

2Zl, F—FFHICXSRE—-HREDOHZE 2
PLESIHT 2561218, MRFEDEIZ a, b, ¢ -
U TRBIT %,

SIHXERU A b OFEZFIZLNTOFIHED 2 &%
JRHIE 9 %,

SUAXEI A RICEELDOT IV T 7 Ny MEAIC
—9 5, A—FZFOHEN 2 2L Ed 5 & =13
HARAENEIZ, &SR —HREIC 2 L EH D &
EIXHBEDEIZ a, b, ¢ .. 2L TUAERD, &
RIFEEDRE L, BERERTHFITIRTHER K
B S CTRTGAEIIEE T %, BROCOME
EEXITFALY v I ER RIERSTRISGE
W1ATH 2H0ns,

(a) HMERERmL

HEL, WRE, Wt @4 & 5
v, DOIL DIE&ET 5,

() SEHBIR - R - &5 7, 1990 @ /A
FEMEIC BT 2 M OMFE & ARk - B8 - £1E
fiHkEE, 55(1), 37-47, doi: 10.3720/japt.55.37.
( #i ) Takahashi, M. and Hayashi, M., 1991b:-
Zircon crystal morphology of the Miocene tuffs
in the Kamogawa area, Boso Peninsula, central
Japan. J. Japan Assoc. Petrol Technol., §§(6),
477-481, doi: 10.3720/japt.56.477.

TRt - iR

EFHA, MWE, WX, 2EA FME B
HH, mXFEFERIEIR—=2, D01 DIEET 5,
(f5)) Naganawa, S., Kudo, H. and Matsubuchi, H.,
2016: Simulation Study on Influences of Wellbore

(b)

Tortuosity on Hole Cleaning in Extended-Reach
Drilling. Proc. Abu Dhabi International Petroleum
Exhibition and Conference (ADIPEC), Abu Dha-
bi, UAE, November 7-10, SPE-183409-MS, doi:
10.2118/183409-MS.

() HfTA
HEL, WWE JFH, =2,
L35,
B BHAT AV b= T,
AV h—THE, .
(1) Tissot, B. P. and Welte, D. H., 1978: Petroleum
Formation and Occurrence, 500-508, Springer-

HiktE, DNiE

1970 @ Hih 7

Verlag.

HITARSCREARD—H

HEA, HWE, K8, F4, mES =D,
Hiltt, DIEET 5,

(B W05, 1961 : JLIR. HUERORERR, 7
AW, 269-290, HEEE.

(1) Magoon, L. B. and Dow, W. G., 1994: The
petroleum system. In The Petroleum System From

(d)

()

4.6

@

2

3

4)

(5

(6)

0

Source to Trap, Magoon, L. B. and Dow, W.G.
eds., 3-24, American Association of Petroleum
Geologists.
(e) BFWK, v 7HA
HEEA, WA, £E URL Y7 t&AH, @
69 5,
B FEFpEEA, 2015 BT X)L ¥ —Fia
H 5@ L. http://www.meti.go.jp/press/2015/07/
20150716004/20150716004_2.pdf (accessed
2016/05/13).
(B) REHFEFES, 201755 2RI AL N1 RL—
b EERE HEBR 24 7 L & L /7=, http://www.meti.
go.jp/press/2017/06/20170629004,/20170629004.
html (accessed 2017/07/03).
B x
BEREBTOM, 58, £ixE 2RO 2 FEICHT,
ECITHUFESZMT, FEildiited %, B,
W, W, EIHLASOFER Ok T HAGE
AT,
a. Fig (M) : AXPITHATIRBIUVGEIRE
DEif
b. Table () : AXXHITHAT S5 S -
WINGR5HD
MEICIIHTELEE LEISUTHHA Gy 7
a ) w5,
T D B 56, A EFHICKELEKEB X
OO —EREZERL, EEICRHAT 2, @
IS EEE Catih 9 %, HL, w3, #Hd, K
DA ORI OBFETIIHABZHWTH KW, 3
FROFBAITMA T, HEIZRU CTHAGE DA
XML TH KW, FEELS DI ERE O I,
E A AR LIMIERD IR0, KPR o4 7R E DA
AEiE, BEISUCTHAREZAT,
Xk OREZBIAT 25813, UEEXEORKRITE
DEHFH B HRFEZERT,
BIEIIHIHD B WITHI T 7 1 IV E E O THERR L,
AXEREHIZENS OFAME ERKES EZHE
ERSP
MEOW G T —1L, TOERIEARELITHNL
THETELSISTMBEEOSENEDET S, H
M OBHMN D > I235E121E, AlRE/RR O F Y
PFINDERT -5 & 2T .,
MG EICIIA T —IUN—F 3P TRES
ZIRY,
MEDOREIZHEREDO I R=-oE2RAREET
%, HEHEDREIDIREITDNTIE 33210K 5%,
R=THOH s ETHEREGE, ARBRIEIKR
EIELTETED,

X7 B



4.7 O #

(€H)
2)
3
@)

5.

2RELUTOMEEZMNIT 2,

FEE, WmEHEEHRT S,
JFAIELTHS—EH 2 ~ 6 KIEET, HAEG
ZHAMEIZT B,

ZNFINEAT ORI 21T 5,

RXERDEER

WFHFEDOFE X HIC DWW TITHE I FE T “Guide
for Author” WD Z &, /aB, WX HREO B AL,

FIRE - FHRAEEBIT,

PEEIRA D,
F Al
ABEHEIIAOMBE N HREREZTESEEHEE 8 RIC
O TEDDIHDTH D,
ARBEFHOWEIZIATZTESCDORHEITK D, HESOHERIC
EoTro,.
ATEFEIIAF44E 12 H 14 BX 0 Ef79 % (5 87 W%
5 [EFE AR .

1,200 FLAN DRI

SI B E%E (SPE RRFE)

inch X 2.54*

ft X 3.048*
ft3 X 2.831685
bbl X 1.589874
kegf X 9.80665*
kgf /cmz X 9.80665*
atm X 1.01325*
Ibm X 4.5359237*
Ibf X 4.448222
psi X 6.894757
darcy X 9.86923
md X 9.86923
cP X 1.0*

cSt X 1.0*

cal X 4.186
Btu X 1.055056
A X 1.0*
HP(AN)w7) X 7.35499
hp@- %) X 7.46043
USgallon X  3.785412
US shortton X 9.071847
rpm

(‘F—32)/18

mile X 1.609344*
acre X 4.046873
knot X 5144444
g X 1.852
141.5 / (131.5 + °APD
mm Hg X 1.33322
mmH,O0 X  9.80665
ft H,0 X 2.98898

E—02 =m
E—01 =m
E—02 =ms
E—01 =ms
E+00 =N
E+04 =Pa
E+05 =Pa
E—-01 =kg
E + 00 N
E+ 03 =Pa
E—13 =m?
E—01 =pum?
E—16 =m?
E—04 =pum?
E—-03 =Pa-s
E—06 =m?/s
E+00 =
E+03 =]
E—10 =m
E—-01 =kW
E—01 =kW
E—03 =ms
E+02 =kg
=1/ min
E+ 00 =km
E+03 =m?
E—01 =m/s
E+03 =m
=g /cm3
E+02 =Pa
E+00 =Pa
E+ 03 =Pa

I ERE R

(vi)



REFE (FEIEFE2S)

<H6 FEUREHRESR>
MERRIRINF - RTADHEIREICAIFTT~KE - TV EZT ~]

T 2 PP e R
D 3 Ry )t e L O € oy 5 3 T P BEH Kl
KFE T EZTTUY 27 MY % JOGMEC 3%

N~ = DK A R & T D A R AR LS N (D BT (I D FE S~ v eervveereerneennee e KE BT
Yorlvi g SR FT DI AN AT TR D LA e e e eemeee et ettt "%]“ﬁ,%] (=35
HHEEAIETT CO T —7KE « 7B 7 HI5E « I — B IZAEERBR DR T v eerveveerereeeenee e R PEE
FRAKBEDOBA ~7 U — > TR FE R E LT OFAEE E TR~ orveereerneeseesieenie sttt N A S
H—TR S o — BN T IVITANT T2 T T 7 Dottt A %
S )+ BH R D eeseeensee sttt e BA R
< X>
S AT A BT S CCUS i fE €7 )V O Rdbicmd i kilslirdaony v 4 ¥ > 7

....................................................................................... LHF A - D)1 VESE - NS BOKED - AR B—
H—DHREIF ACROSS 2 FiN/= 8 1 LT T AMBERA DT #lH
....................................... WA I FH OEZ - WEh BN HE- R RTIA R T WS Sl
<fE F>
BP/ El 2t 20 5 B 7= HEIZ 30T 2 A FTRE T 2L F— D BDR  «oveeverreersreeenseaie et me
R escsaRmmEEZTER
B K M E GRS
BZEE @M FEE (INPEX)
HERE MY 2 (EHEERT
FH WA (INPEX) A EH CHAHETE gkl = (INPEX)
g £ "
ZE B (EERE ) il ERS (INPEX) i B (R )
BN {68 (INPEX) i R— (INPEX) HEE BT (EHEEETE)
%= =1

HA EE (&R ) FIEE — 18 (RRERE) A (HEEE)

aAJR& KN A (RREHEKRY) K B JOGMEC)

R A HERT) =R B (BRK) ® o R X AT

FEEAT HAFANIYZT)2Y) B g BREKRZ) Wi HE— GRAEKRE)

firfd Pt (INPEX) Brp RE (MBI EANER (&R

fEH =A JOGMEC) JE = AR (RESEBAN RS S TR A IEM CEimE R

o @ RKER) B e EELINR SRR

FHwE o W

©The Japanese Association for Petroleum Technology 2025

Keidanren-kaikan 17F, 3-2, Ohtemachi 1- chome, Chiyoda-ku, Tokyo 100-0004, Japan
PHONE 03-3214-1701 FAX 03-3214-1703

HOME PAGE https://www.japt.org/

AimEtnasE JAPT) Vol.90, No.1
2025 £ 1 A3t BN
MRSEMTET T ¢ A s
FEATHEPER © T 100-0004 AT K ATFHT 1-3-2  REETHISAE 17 B
(T 3)LFF— & 5 B 6 R )
FEah 03-3214-1701 77 w7 A 03-3214-1703 REIOE  00120-8-63168
R—ALXR—  https://www.japt.org/  E-mail office@japt.org
Bl Rl AR T 121-0072  HERUHERE ST X ERERHT 8-20  WRRANENRI
FTH 1> i 03-5831-0051 7 7 7 A 03-5831-0052




MMMKVH NN
TAVAVAVAL , IjAvAAal o

The Japanese Association for Petroleum Technology






