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ENEOS Group’s BUSINESS & Company ACTIVITIES in JAPAN
O e
JX Nippon Oil & Gas Exploration JX Metals
: ] High Performance Materials Business iz Electricity and City Gas Business : Renewable Energy Business
T ENEOS Materials _ _ : - ENEOS Power - ~ 1|, ENEOS Renewable Energy

We believe the mission of Japanese energy companies is to secure energy sources in Japan.
We aim to secure a stable energy supply by continuing to explore promising areas of Japan.

N ® JX Nippon Oil & Gas Exploration
Offshore Southern Hokkaido . |S the group Compa ny Of ENEOS
® onshore akit ® JX Nippon Oil & Gas Exploration

St H R, has several exploration blocks,
) while Nakajo Oil & Gas Field is

@ Production area

Tokyo Office ® Exploration black only the production area in
Japan

@ offshore Nishi Kyushu
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Nakajo Oil & Gas Field Location Map

® Location: about 300 km North of Tokyo / about 40 km North-East of Niigata City.

" Shiunji Gas
Field
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4 4 ® Gas/Oil Concession Area: 12 km North to South and 2 km West to East.
g _ ' Nakajo Fields have several reservoirs;
Nakajo OiliGas; = " ® Non-Associated Natural Gas Reservoir NANG )
vFleId P ,mkm _ . .
oW . Ao A ® QOil Reservoir
o T80 ® Natural Gas Dissolved in Water Reservoir(NGDW )
/ 6tibori River : . NGDW:Natural Gas Dissolved in Water Tainai River
—~—'—\_'_' NGDW Reservoir —
Route 113 : 2 e e / © O .-. 00O NANG Reserv0|r]/
T -—" \\ .' P — (Northern D|st) NANG Non-associated Natural Gas
South Processing St.JT lodine Factory / orth Frocessing. St. O oV
‘ Nakajo Field Office e ————" I
: N (e A —
\\Q o
NANG Reservoirl "'\\ o
—_— ( I Dist.) 2 NANG Wells
SOUth Oil Process. yorre O Central Process. St. |n-Ta|na| @ NGDW Wells North
St NS __ Gas Field @ oil Wells

CPS: Central Processing Station NPS: North Processing Station

OPS: Qil Processing Station SPS: South Processing Station
To Users )\
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Production History of Nakajo Oil & Gas Field
Average Production Rate (2023) ® Non associated gas used to be dominant in the past,
* Gas 2-3MMscf/d but it declined in 1980’s.
* Oil 10-20 stb/d ® Gas from Brine is small portion, but lodine extracted
from Brine is the most profitable products in these

- Hot spring Water 60-70 t/d days.

Production History of Gas [MMscf/d]
NANG Central ONANG North @ Associated Gas - Shiunji Area Production History of Brine [m3/d]
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| c Production Share by Country rkshop
About lodine... Others 8%

Turkmenistan, China,
Indonesia, etc.

Japan 28%

. . .. ) USA 4% Chiba 24%
® |odine is produced by only limited countries Other prefectures 4%
® |odine is used for many purposes
® Global iodine market is expanding gradually

Chile 60% ch: K&O lodine Co. Ltd
= Application Global lodine Market
15% Other e e Size, by Source, 2020 - 2030 (USD Billion)
e S
$3.6B

|
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talysts Ll%

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

X @® Caliche Ore Underground Brines Rec Ihrg Seaweed
Source research: K&O lodine Co. Ltd ource research: Grand View Research
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Flow Di®agr of Natural Gas Dissolved in Water Wells
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Natural Gas is exported to

Local Consumption

lodine is exported to

o .- overseas market mainly
Gas Lift is ol
applied .ooc,D 1" dife pipe
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Challenges: Establish the Local Gas Consumption System

® There was no sales market to for the produced natural gas at the time of gas discovery

= To utilize this gas resource, a local gas chemical company was established in cooperation with other

companies in 1958
= Gas market is expanded locally and currently gas is exported for city gas, chemical company and so on.

Export
BN Gas Line
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Challenges: Estimation of Permeability

® Subsurface evaluation required to optimize field development
and production

® However, no available core is taken due to unconsolidated
sandstone reservoir in the past

® Only has the image of high productivity from production
performance without no measurement of permeability

® The well is producing over 1,000m3/d (more than 6,000bbl/d)
with small drawdown. ° Y,

12
How to estimate the permeability...?? y
J
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Challenges: Estimation of Permeability

® Well permeability through back calculation using Darcy’s law from the productivity index

- 708x107kh e
(SIBHP-FBHP) /iBo (ln—e — = S) —— Y _ Y
n, 4 N

® There is no pressure gauge in the well

® Water level is measured during annual regular maintenance, which is converting
static reservoir pressure

® Water level during the flow period can be measured from some particular wells
(ESP packer less Completion)

® Well permeability is estimated from back calculation using Darcy’ law under the
assumption of Skin and vertical net thickness
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Summary

® The Nakajo gas field is one of the largest gas fields in Japan and JX has been operating
for more than 60 years.

® The field is so unique that several reservoirs are existed in the area such as Oil
reservoir, Non-Associated Gas reservoirs and Natural Gas Dissolved in Water reservoirs.

® The products from Natural Gas Dissolved in Water reservoirs is also unique. lodine
demand is rapidly expanding in the world, while providing area is so limited.

® JX has established the local gas sales market cooperating with some other companies
at the timing of gas discovery

® Technically wise, permeability is estimated through back calculation using Darcy’s law
from the productivity index as best practice.
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