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Best Paper of the 19th Formation Evaluation Symposium

The best paper was selected from 24 papers presented at the 19" Formation Evaluation
Symposium held at JOGMEC-TRC on September 26-27, 2013. For this selection, Board
members reviewed every paper at the last board meeting and chose the awarded paper by the
voting. The testimonial will be given to the awardees at the coming JFES Symposium of this
year. The awarded paper and the authors are shown below.

Oil-Water Relative Permeability Curves for Fractures in Granite and limestone at
Different Intrinsic Permeabilities

Keisuke Sakurai, Noriaki Watanabe, Takuya Ishibashi, Noriyoshi Tsuchiya (Tohoku
University), Yutaka Ohsaki, Tetsuya Tamagawa, Masahiko Yagi (JAPEX)

Although the importance and expectation of gaining proper understandings on the performance and
mechanisms of fluid flow in fracture system, not many researches on oil-water two phase relative
permeability systems have not been conducted to date.

In the conventional rock matrix permeability system, oil-water two phase relative permeability has been
well sorted into 3 representative types; i.e. X-type based on X model, V-type based on viscous coupling
model and Corey-type based on Corey model, depending on the magnitude of intrinsic permeability.

In this research, using granite and limestone with 3 different magnitude of intrinsic permeability (10D, 40D
and 100D) which assumes to represent 3 different aperture size of fracture have been used to measure oil
(Decane+ in used this time)-water relative permeability at laboratory experiments. The results of laboratory
measurements have then been matched with simulation results. As a result of those efforts, it has been
demonstrated that oil-water relative permeability in the fracture system indicate 3 types of relative
permeability as is seen in the conventional rock matrix permeability system according to the size of
aperture of fracture (as represented the magnitude of intrinsic permeability). Good match have been
observed with X-type and V-type in the fractures of large aperture (represented by 100D) and with
Corey-type in the fractures of relatively small aperture (represented by 10D, 40D) .

Based on this research, following points have been clarified :

1. If the fractures have same size of the aperture, behaviors of oil-water relative permeability system
are the same in both granite and limestone.
2. In the fractures with relatively small aperture (represented by 10D, 40D) , the magnitude of non-

wetting phase relative permeability is directly proportionate to inlet capillary pressure. In other words, oil-
water relative permeability is largely affected by capillarity, therefore, it seems impossible to represent oil-
water relative permeability by neither X model nor viscous coupling model in such fractures.

3. On the contrary, in the fractures with relatively large aperture (represented by 100D) , the
magnitude of non-wetting phase relative permeability behaves almost constant having no affect by inlet
capillary pressure, therefore, either X model or viscous coupling model is expected to represent oil-water
relative permeability in the fracture

If researchers could put some more effort to study extra factors such as the effect of wettability of
proppants in the fractures, etc. which may be an issue in the flow of artificially fractured reservoirs like
shale oil/gas in due course, it would have a chance to provide a huge advancement to identify the flow
mechanism and to enable to evaluate the production performance more accurately of currently booming
shale gas/oil and tight gas reservoirs in addition to naturally fractured reservoirs. This research is not only
interesting but very unique and ambitious and is expected further development in the future.

(Nobuhiro Fujiki, Session Chair)



Invitation to the 86" Chapter Meeting

We are pleased to announce that the forthcoming Chapter Meeting will be held as follows.
Those who are interested in attending this meeting are asked to send an e-mail registration at
JEES-Newsletter@slb.com no later than April 4, 2014.

Date & Time: Tuesday, April 16, 2014, 15:30 — 17:30

Venue: JAPEX Research Center, 2F Conference Room 2&3
1-2-1, Hamada, Mihama-ku, Chiba-city, Chiba-Pref.
TEL: 043-275-9311, FAX: 043-275-9316

Program:

First talk: AVO inversion % FAL =584 E 1 (YM. PR)Z FL\/= Brittleness Index M #E5E

Presenter: fi#x T (MuhERFIFREAERAIEERL)

Abstract: KELz—IA I T4—ILEDZRTHEBIFET—42D 3 DD Angle Stack T—4% ALY
T. AVO Inversion #3HEL . Acoustic impedance. Shear impedance. Density & H L1z, CNoDFER
%ALY, Geomechanics #HEE 9 5718 12& L DM E S (Young's Modulus. Poisson's ratio)zK &, &
2. 2D ZDZFLVT, Rickman et al.(2008) TIRE S 7= Brittleness Index ZH#E 9 SfEfEEMELT=,
AVO Inversion # AWV =D AN= Y RIZEET B/ SA—2#EFEIZDOVWVTHERERT S,

Second talk: ELOT IC&kBi Al -[RIE, ST FEBLUVERIT —ILRIZEITSHERE-

Presenter: E£JIl Eth, XiF 2. FiF E (AHERRAFRBEMHAZER)

Abstract: BHERICEFTAGHFTFMOEZ (T MBLEHORELTNEEL T, P x—ILEHIC
BIFBISOFITTHAODOREL. HAINETHEARBDIA—ILESAI7EBLIE=CH AN=ZIR
DEEMZEBLTLEHINDKSITHH>TLVS,

REEICHTHBEEDT VG AFHEFEZELTE A—N\—aF7 T ERENEITFENS A, 1000m
FBASDKREECERATE. B. ZEAMOEVWFXRFIKERBEIZIRESNDEEZS,
AERTIIKEHEERED—DOTHY . BEEDMHIEAFEDERIR LIZHS Extended LeakOff Test
(ELOMZEMEN T 5. £9 . ELOT DIRE, I DB FiEERR, BADIT4—ILRIZHEITEHET—
REIEELRETRET D,

17:30-19:30 Icebreaker (1,000 yen)
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