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Thu. Oct 27, 2022

Room-B

Natural resource exploitation

[1B07-1B10] Natural resource exploitation (1)
Chair:Takaaki Uetani(INPEX Corp.)
1:00 PM - 2:30 PM Room-B (12C Conf. room)

[1B07] [Invited] Scales of time and space in sequence
stratigraphy
OKoichi Hoyanagi' (1. Shinshu University)
1:00 PM - 1:45 PM

[1B08] Development of induced-seismicity prediction
model using joint element - application to
carbon dioxide sequestration -
OKoki Katayamaﬂ, Kenji Furui', Kimikazu Tsusaka® (1.
Waseda University, 2. INPEX Corp.)
1:45 PM - 2:00 PM

[1B09] Evaluation of Permeability for Multi-Component
Packed Beds Containing Swellable Polymer
Particles
OMIZUHO IDO", Furui Kenji' (1. WASEDA University
)
2:00 PM - 2:15PM

[1B10] Modeling and flow simulation of a volcanic
reservoir: Application of multiple uncertainty
analysis for decision making
OYusuke Takai', Shinichi Koshi', Takefumi Shibuya’,
Ryo Yuasa', Ryo Wakizono" (1. Japan Petroleum
Exploration Co., Ltd.)
2:15PM - 2:30 PM

Natural resource exploitation

[1B11-1B15] Natural resource exploitation (2)
Chair:Hiroyuki Nakagawa(Japan Petroleum Exploation Co.,
Ltd.)

2:45 PM - 4:00 PM Room-B (12C Conf. room)

[1B11] Evaluation of roughness due to calcite
dissolution in crude oil/brine/rock system:
Implications for low salinity water flooding
OYuegi Wang', Xingjuan Hao', Yogarajah
Elakneswaran’, Takeshi Hasegawa1 (1. Hokkaido
University)

2:45 PM - 3:00 PM

[1B12] Agile uncertainty evaluation for field
development with multiple high quality history
matched models using cloud computing
ODAIKI WATANABE", YUTA TOSUJI", HIROTATSU

©The Japan Petroleum Institute

Petrochemical Symposium of JPI)

YAMABE? (1. JX Nippon Oil &Gas Exploration
Corporation, 2. Schlumberger)
3:00 PM - 3:15 PM

[1B13] Study on improvement of shale permeability by
chemical
ORyu Okamoto', Yuichi Sugai', Ronald Nguele',
Takehiro Esaki’ (1. Kyushu University)
3:15 PM - 3:30 PM

[1B14] Study on enhanced oil recovery using nano-
emulsion
OMasakazu Hayama1, Ronald Ngueleﬂ, Yuichi Sugai1,
Takehiro Esaki’ (1. Kyushu University)
3:30 PM - 3:45 PM

[1B15] Next generation MEOR (in situ Oil to Gas)
Technology
OHaruo Maeda’, Konomi Suda’, Masayuki Ikarashi?,
Hiroki lwama?, Hideyuki Tamaki', Susumu Sakata’,
Daisuke Mayumi' (1. National Institute of Advanced
Industrial Science and Technology, 2. INPEX
Corporation)

3:45 PM - 4:00 PM

Fri. Oct 28, 2022

Room-B

Natural resource exploitation

[2B01-2B04] Natural resource exploitation (3)
Chair:Masanori Kurihara(Waseda Univ.)
9:00 AM - 10:00 AM Room-B (12C Conf. room)

[2BO1] Trial of automated cuttings description based
on image recognition
OYuta Mizutani', Takuya Harada®, Takashi Nanjo?,
Takuya Ishimaru®, Yoshitami Fujisawa®, Shota Inoue®,
Hirotaka Sakai®, Kenta Watanabe® (1. JX Nippon Oil
&Gas Exploration Corporation, 2. Japan Qil, Gas and
Metals National Corporation, 3. ITOCHU Techno-
Solutions Corporation)
9:00 AM - 9:15 AM

[2B02] Numerical methods using Deep Neural Network
in airborne electromagnetic exploration
OTakumi Ueda', Tamaki Nishino', Kengo Nakanishi'
(1. Waseda University)
9:15 AM - 9:30 AM

[2B03] Development of wellbore stability analysis
model cosidering discontinuity in shale

formations



OSata Tetsu', Furui Kenji2 (1. Waseda University, 2.
Graduate School of Creative Science and Engineering,
Waseda University)
9:30 AM - 9:45 AM

[2B04] Transition of Environmental and Social
Management Measures, and Initiatives as a
Business Operator
Taiki Inoshita', ORyohei Anzai', Yasuaki Kigushi' (1.
INPEX Corporation)
9:45 AM - 10:00 AM

The Japan Petroleum Institute Nagano Conv. of JPI (52nd Petroleum-
Petrochemical Symposium of JPI)

Natural resource exploitation

[2B05-2B09] Natural resource exploitation (4)
Chair:Tomoyuki Suzuki(JX Nippon Oil &Gas Exploration Corp.)
10:15 AM - 11:30 AM Room-B (12C Conf. room)

[2B0O5] A quantitative approach to evaluate the effect
of temperature and homogenizing conditions on
crude oil emulsion stability
OXingjuan Hao', Mai Shimokawara?, Yoshitake Kato?,
Ryuta Kitamura?, Yogarajah Elakneswaran' (1.
Hokkaido University, 2. JOGMEC)

10:15 AM - 10:30 AM

[2B06] Influence of inorganic solids on the formation
and stability of crude oil emulsions as a function
of temperature history
OTOKIMA HATTORI", Xingjuan Hao', Yoshitake Kato?,
Mai Shimokawara?, Ryuta Kitamura?, Yogarajah
Elakneswaran' (1. Hokkaido University, 2. JOGMEC)
10:30 AM - 10:45 AM

[2B0O7] MIC cases and immersion tests of metals in
industrial water of LNG reciving plant
OToshiyuki Sunaba', Hirotaka Mizukami', Satoshi
Wakai®, Yasuyuki Miyano® (1. INPEX Corpoiration, 2.
Akita University, 3. JAMSTEC)

10:45 AM - 11:00 AM

[2B08] Crisis management at INPEX
OAtsuhiro MOROE', Takahiro TERANISHI, Masaki
INOUE" (1. INPEX CORPORATION)

11:00 AM - 11:15 AM

[2B09] Considering history of Japan's oil development
industry
OMasaru lhara' (1. JOGMEC)

11:15 AM - 11:30 AM

©The Japan Petroleum Institute




The Japan Petroleum Institute Nagano Conv. of JPI (52nd Petroleum-Petrochemical Symposium of JPI)

Natural resource exploitation

[1BO7-1B10] Natural resource exploitation (1)
Chair:Takaaki Uetani(INPEX Corp.)
Thu. Oct 27, 2022 1:00 PM - 2:30 PM Room-B (12C Conf. room)

[1BO7] [Invited] Scales of time and space in sequence stratigraphy
OKoichi Hoyanagi" (1. Shinshu University)
1:00 PM - 1:45 PM

[1B08] Development of induced-seismicity prediction model using joint element -
application to carbon dioxide sequestration -
OKoki Katayama', Kenji Furui', Kimikazu Tsusaka® (1. Waseda University, 2. INPEX Corp.)
1:45 PM - 2:00 PM

[1B0O9] Evaluation of Permeability for Multi-Component Packed Beds Containing
Swellable Polymer Particles
OMIZUHO IDQ", Furui Kenji' (1. WASEDA University )
2:00 PM - 2:15 PM

[1B10] Modeling and flow simulation of a volcanic reservoir: Application of
multiple uncertainty analysis for decision making
OYusuke Takai’, Shinichi Koshi', Takefumi Shibuya’, Ryo Yuasa', Ryo Wakizono' (1. Japan
Petroleum Exploration Co., Ltd.)
2:15 PM - 2:30 PM

©The Japan Petroleum Institute
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Scales of time and space in sequence stratigraphy
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Haq, et al., 1987, Science, 235, 1156-1167.
RENEAS, 2006, 74—V KA R I— 4, —
by AJER LR LE, FESEHIR,  180p.
Lisiecki and Raymo, 2005, Paleoceanography,
20.
Mial, 1990, Principles of Sedimentary Basin
Analysis, Springer—Verlag, 668p.
Posamentier and Vail, 1988, SEPM, Spec. publ.,
42, 155-181.
Vail et al.,

1991, Cycles and Events in

Stratigraphy, Springer—Verlag, 617-659.
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Monitoring of Microseismicity at the Decatur,
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1. Ikebata, K., et al. 2022. Design and Analysis of
Improved Swelling and Degradable Diverting
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Prod & Oper 37: 414-430. doi:
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Natural resource exploitation

[1B11-1B15] Natural resource exploitation (2)

Chair:Hiroyuki Nakagawa(Japan Petroleum Exploation Co., Ltd.)
Thu. Oct 27, 2022 2:45 PM - 4:00 PM Room-B (12C Conf. room)

[1B11] Evaluation of roughness due to calcite dissolution in crude oil/brine/rock
system: Implications for low salinity water flooding
OYueqi Wang', Xingjuan Hao', Yogarajah Elakneswaran', Takeshi Hasegawa' (1. Hokkaido
University)
2:45 PM - 3:00 PM

[1B12] Agile uncertainty evaluation for field development with multiple high
quality history matched models using cloud computing
ODAIKI WATANABE', YUTA TOSUJI", HIROTATSU YAMABE? (1. JX Nippon Oil &Gas Exploration
Corporation, 2. Schlumberger)
3:00 PM - 3:15 PM

[1B13] Study on improvement of shale permeability by chemical
ORyu Okamoto’, Yuichi Sugai', Ronald Nguele', Takehiro Esaki' (1. Kyushu University)
3:15 PM - 3:30 PM

[1B14] Study on enhanced oil recovery using nano-emulsion
OMasakazu Hayama', Ronald Nguele', Yuichi Sugai', Takehiro Esaki' (1. Kyushu University)
3:30 PM - 3:45 PM

[1B15] Next generation MEOR (in situ Oil to Gas) Technology
OHaruo Maeda’, Konomi Suda', Masayuki lkarashi?, Hiroki Iwama®, Hideyuki Tamaki', Susumu
Sakata', Daisuke Mayumi' (1. National Institute of Advanced Industrial Science and
Technology, 2. INPEX Corporation)
3:45 PM - 4:00 PM
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Evaluation of roughness due to calcite dissolution in crude
oil/brine/rock system: Implications for low salinity water

flooding

(Hokkaido University”) OYueqi Wang” + Xingjuan Hao" - Takeshi Hasegawa® -

Yogarajah Elakneswaran®

1. Introduction

Low salinity water flooding (LSWF) has been
considered as a cost-effective and environmentally
friendly technique for enhanced oil recovery (EOR)
in carbonate reservoirs. Changes in surface
roughness and oil-brine-rock interactions play an
important role in the contact angle and thus
wettability alteration in LSWF. In this study, atomic
force microscopy (AFM) was used to measure the
surface roughness of calcite in high and low salinity
water. Moreover, the contact angle of the calcite in
the brines was measured. Finally, influence surface
roughness caused by calcite dissolution in LSWF on
the contact angle was evaluated.
2. Materials and methods

A high salinity (HS) water was prepared with 1
mol/L NaCl and 0.01 mol/L CaCl,. A 100 times
dilution of HS water was selected as a low salinity
(LS) water. The calcite base was immersed in the
brines and equilibrated for 24 h before the
measurement of surface roughness by AFM. The
same base, which was used in AFM measurement,
was used to measure the contact angle in the brines
in order to evaluate the roughness on contact angle.
A crude oil with acid number of 1.84 mg KOH/g was
used in the contact angle measurement which was
recorded when there was negligible change in the
measured data. PHREEQC was used to analysis the
calcite dissolution in the brines.
3. Results and Discussion

The surface roughness variation due to calcite
dissolution in HS and LS brines are shown in Fig. 1

and Fig. 2. The surface roughness increased

significantly in LS (from 5.12 nm to 24.02 nm) as

clearly seen in AFM images as well. This indicates
that the calcite dissolution is higher in LS as
compared to HS brine. The experimental results
were confirmed by PHREEQC calculations where a
twofold dissolution was obtained in LS comparing to
HS. The measured contact angle of calcite surface
after dissolution in the brines is shown in Fig. 3. The
higher surface roughness induced by the dissolution
of calcite in LS shows a lower contact angle. For
example, a contact angle of 96.5° was observed in
LS whereas HS gives 122.7°. This confirms that
surface roughness variation due to calcite dissolution
impacts the contact angle changes and thus
wettability alteration in LSWF. The influence of pH
and calcium concentration on surface roughness and

contact angle was also evaluated.

Fig.1. AFM image of calcite surface in HS and LS

,E_BD Surface Roughness in HS Brine ,ESD Surface Roughness in LS Brine
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Fig.2. Change of calcite surface roughness in HS
and LS

HS

Fig.3. Contact angle in HS and LS
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The Japan Petroleum Institute Nagano Conv. of JPI (52nd Petroleum-Petrochemical Symposium of JPI)

Natural resource exploitation

[2B01-2B04] Natural resource exploitation (3)

Chair:Masanori Kurihara(Waseda Univ.)
Fri. Oct 28, 2022 9:00 AM - 10:00 AM Room-B (12C Conf. room)

[2BO1] Trial of automated cuttings description based on image recognition
OYuta Mizutani’, Takuya Harada', Takashi Nanjo?, Takuya Ishimaru?, Yoshitami Fujisawa®,
Shota Inoue’, Hirotaka Sakai®, Kenta Watanabe® (1. JX Nippon Qil &Gas Exploration
Corporation, 2. Japan Qil, Gas and Metals National Corporation, 3. ITOCHU Techno-Solutions
Corporation)
9:00 AM - 9:15 AM

[2B02] Numerical methods using Deep Neural Network in airborne
electromagnetic exploration
OTakumi Ueda', Tamaki Nishino', Kengo Nakanishi' (1. Waseda University)
9:15 AM - 9:30 AM

[2BO3] Development of wellbore stability analysis model cosidering
discontinuity in shale formations
OSata Tetsu', Furui Kenji? (1. Waseda University, 2. Graduate School of Creative Science and
Engineering, Waseda University)
9:30 AM - 9:45 AM

[2B04] Transition of Environmental and Social Management Measures, and
Initiatives as a Business Operator
Taiki Inoshita', ORyohei Anzai’, Yasuaki Kigushi' (1. INPEX Corporation)
9:45 AM - 10:00 AM
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Resistivity Structure below the Line No.230290
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A quantitative approach to evaluate the effect of
temperature and homogenizing conditions on crude oil

emulsion stability

(Hokkaido University” -+ JOGMEC™) O Xingjuan Hao™ - Mai Shimokawara™ -

Yoshitake Kato™ - Ryuta Kitamura™ - Yogarajah Elakneswaran®

1. Introduction
Water-in-oil (W/O) emulsion is highly undesirable in
petroleum industry as it can cause pressure drop,
enhanced

processing equipment, production capacity decrease,

pump malfunctions, corrosion  of
overused consumption of transportation energy, and
cleanup difficulties. Many studies were carried out
to analyze factors affecting crude oil emulsion
stability. However, most studies were limited to ideal
model oil. Few studies have evaluated emulsion
stability quantitatively as well. There is still a lack of
understanding on crude oil emulsion stability and
influencing factors. In this study, the effect of
temperature and homogenizing conditions on
emulsion stability was quantitatively evaluated for
different kinds of crude oils.

2. Experimental

Four types of crude oils (Oil A, Oil B, Oil C, and Oil
D) with different properties and de-ionized (DI)
water were used. Crude oil emulsion was prepared at
oil volume ratio of 10%. The emulsion was formed
by homogenizing crude oil with DI water under
different  conditions including temperature,
homogenizing speed, and homogenization time.
Thereafter, the samples were allowed to rest at the
corresponding temperature for 24 h, and then the
resolved water was separated by centrifugation at the
speed of 10,000 rpm for 5 minutes. The volume of
resolved water was measured for evaluating
emulsion stability quantitatively. Moreover, the W/O
emulsions obtained after centrifugation were
observed by microscopy.

3. Results and Discussion

The stability of crude oil emulsion was significantly

affected by

conditions, which can cause the amount of resolved

temperature and homogenizing
water in oil emulsion systems (Fig.1.). It means that
the lower percentage of Resolved water indicates the
higher crude oil emulsion stability. With increasing
the temperature (20°C~50°C), the stability of
emulsion formed by different oils changed in
different trends, which was considered due to the
changes of interfacial tension and crude oil viscosity.
The interfacial tension changes mainly depend on
crude oil properties, especially total acid number
(TAN) and total base number (TBN). It should be
noted that increasing homogenizing speed produced
more external energy for emulsion formation and
consequently its stability. Fig. 2 shows Oil A W/O
emulsions formed at different homogenizing speeds.
Higher

external energy contributed to more

emulsion particles formed and stabilized.

%Resolved water
%Resolved water

Fig.1. Variation of %Resolved water in different
systems with condition changes. (A) temperature;

(B) homogenizing speed

Fig.2. Micrographs of W/O emulsion obtained after

centrifugation formed by Oil A at different
homogenizing speeds. (A) 10,000 rpm; (B)
20,000rpm; (C) 30,000 rpm
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1) A. Sadia et al. il 25E, 86, 423-424 (2021)
2)Michaela K. McGurn, et al. The Canadian journal of
chemical engineering (2017)
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Considering history of Japan’s oil development industry
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