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$350 million for projects to demonstrate readiness to recommission or modernize coal power units and provide near-term electric power
reliability and capacity

$175 million for coal power projects that provide direct benefits of energy affordability, reliability, and resiliency in rural communities

$50 million to support the development and implementation of advanced wastewater management systems demonstrating scalable, cost-

effective systems that enable coal plants to extend their service life, reduce operational costs, and enhance commercial byproduct recovery

“Beautiful, clean coal will be essential to powering America’s reindustrialization and winninLthe Al race,” Secretary of Energy Chris Wright said.
O S S . . I . I . 1

-
“These funds will help keep our nation's coal plants operating and will be vital to keepinﬁ electricity prices low and the lights on without
| L I .

interruption.”
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Funding for recent CCS projects comes from a mix of public incentives—tax credits, grants, state-backed infrastructure, and private investment
from major energy corporations. These have helped kickstart projects, but also raise important questions: Can these sources sustain full-scale
I BN DN BN BN BN BN BN B .

deployment? Are they truly accelerating decarbonization, or are they, in some cases, enabling continued fossil fuel extraction under a green

banner?

is Europe positioning to catch what the US is dropping?
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Advanced Efforts for Commercialization of CCS
- Nine projects Awarded as Japanese Advanced CCS Projects in 2024 -

Final Investment Decisions
(FID) by FY2026, to achieve
Japanese
government target of 6 to 12
Mtpa of CO2 storage by 2030.

If cost issues lie with capture,
risk issues lie with storage.

Questions about Scale-up,
Social License, Business
models for Commercialization
of CCS in Japan.

https://www.jogmec.go.jp/english/news/release/news_10_00072.html
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https://www.jogmec.go.jp/news/event/event_k_10_00225.html
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“——-—_.~
- ~\
’ \
( 1
A R

~ -
“-—————



https://www.jogmec.go.jp/news/event/event_k_10_00225.html

-

~-——_—'

T
¢ =S
J

~.--—----—’



METI, 2025

11



METI, 2025

12



&, ECETRETESH

Ve

BRIERRTBESESXREFRE/NERS

W ] ek

&8

E SRR

TR
@ERANYAF
A3t EAH
—45-5R
= Q-1 e
ERNCCSEEA
=E A1t

;\



North Dakotat A I 7AIN—TILF LT (BE-BE-UVT &) B iD= ER

Fiber Optic Multi-Sensing (DTS, DAS, DSS) and Permanent Monitoring for CO2 Storage

Summary of the Underground Injection Control (UIC)
Class VI Permit MVA Program

Monitoring Type RTE Monitoring Program Structure/Project Arca
| Analysis of Injected CO, | Compositional and isotopic analysis of the | Wellhead |
Observation Well
A SIS Vi e 1 vty | o e PN Sem v S G v SR e e Gii vy vy TR v T
Rate, and Volume flowmeter installed at the wellhead with shutoff
alarms
1

Corrosion Moniloring Flow-through corrosion coupon test system for Well infrastructure

periodic corrosion monitoring

| Near-Qurfane Manitarine [ Crammdwater welle in the area af review (ADRY | Near-anface enviranment TIRDWe

Injection Well

CO:z Injection Started: June 16 2022, 180k ton-COz2 /year

Class VI Approved
1st Permit in North Dakota
-------------------------- (Oct. 2021)

US/DOE
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RTE’'s MRV plan (1/2) : RTE, 2022

EAH (20¢R)) EAROFRD

[EARBT(1EER]D)
/ /
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RTE's MRV plan (2/2) : RTE, 2022 g xuyeepy EA% (205 EAROEM)

v

EETA-HL\T. CO2E=4YLHEA N EHY.
N OEMIBELHE!
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COZER A EAS,

Wwwi
CO2[E A#R1E: #9430 ton. day

>EHRIRER

ORI BEETOCOLEAR (RED: #5675k
>ERSOERITS M- HH 3
>RENEEE L DEHRG ATE102 F:;E:) FRETEAE 1005k I2FET 53 Tk

CO27IL— LD LAY HEHE (DAS/VSP) . SOV-DAS/VSP (HER) .

= 48RSl :
DAS (B &t Al) Vibroseis-DAS/VSP (1[B] ~ £F)

DSS (U9 A&HAD | iFEEM. FBRE/EREBREEEER. CO2EHER

DTS GREEETAD MABIUNNLTSAoNDCo2iFmR (EBE ) B548 (DTS+DSS)
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SOV- DAS/VSP for time-lapse
CO:2 plume imaging

SOVs: Permanent sources

e Remotely controlled
e Programmed operation
e On-demand operation

DAS/VSP: Permanent receivers

e Borehole seismic

e Available for continuous
recording

e Remotely controlled

Surface Orbital Vibrators
Cramp

Casing

* Photo in Japan

20



EA#HA ($98,000 |~>E;’C-) DCoO27 MELAIRER
(SOV1 - RTE10, Zero-offset VSPIEE)

val

____Time-lapse _ __
CDP_:anSforrl?/ ; I( \I Reflection from
Corridor stac O | the reservoir top
| [
[ [
.~ /
T 000 1500 -———= ~A ~3ms travel time delay
channel

was observed.

1000 1500 2000

channel N

1000 1500 2000

channel Nakajima et a.l., ?ﬁﬁ%ﬁﬁq:
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Target formation

RPrERHNDCO5 T R (REFRBHERET LLFEH)
Nakajima et al., T

CO25#aH' “pan-cake” MDecatur Project(lllinois) Tl 3D seismic imaging hSE &
Quest Project(Alberta) Tl&. DAS-VSPTEER#40m®DFB N D CO2 imaging <L Lh

ENCCSEEDNCO2E=FIVTDEEIZ) HRMLEIRATLER -BRYAMNIEARKRE
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CO2IEA=D

Baseline

EMIZH#E-> T, BENTULDERIS

Nakajima et al., ¥ fFE S

THIEA =2

(SOV2 - RTE10, Offset VSPIEZ)

Difference from baseline

22kt 41kt 193kt

1600

Zone of
specular
illumination

rLIR JOAIDI9Y
|
Depth(h
g1
o
|
|
|
|
|
|
|
|
|
[
|
i
|
|
|
|
Q
. —f—
|

|-

2400

200 100 0
Offset(m)

200 100 0 400 300
Offset(m)

200 100 0 400 300
Offset(m)

400 300
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North Dakotat- {1 MZF [+ ADTS/DAS/DSSDARA 2/
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Subsurface Uncertainty, Potential Risk, Risk Management

Risk Management / De-Risking !
[
= Pressure recovery
o Secondary trapping mechanisms
o GConfidence in predictive models
X ~ :
A ~ - g
14 N
N :
S :
S :
N :
S :
N
NG
N
Injection Injection 2 xInjection 3 x Injection n ¥ Injection
begins ands period period period

Risk profile @COz2 injection site(site-specific) [(llustration source: Benson, 2007]

Reducing Uncertainty /Mitigating Risks to the Manageable Levels !

Loses of Injectivity, Capacity and Containment,
Induced Seismicity (fault), Environmental Impacts
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Quantifying storage risks @northern-Lights Project

Schematic of the subsurface going from south to north- through the 31/5-7 (Eos) CO, confirmation well.

The CO, plume extent after 37.5 Mt injection is illustrated in . .
’ ’ « 3D geological modelling

« Fault mapping from seismic . Geomechanics and strain

« Fault Seal and fault permeability . Micro-seismic monitoring

« Pressure communication . Flow simulation 28



Fault Integrity Monitoring (reactivation, leakage)
with Fiber Optic Sensing

Installing fiber optic cables behind casing of monitoring wells for

Distributed Strain, Temperature and Acoustic sensing

a fault identified
in 3D seismic image

Kakurina et al, 2020

29



In Situ Lab / SW-Hub: South Perth

Collaborations: RITE-CSIRO
Fiber Optic Sensing for Fault Zone
Mapping and Stability Monitoring

(BZ=ZcCcCcusin hEE)

» Fault zone mapping and monitoring with Strain Sensing (RITE)
coupled with temperature and acoustic sensing (CSIRO)

30



Fault Characterization (fault zone, hydraulic-mechanical property)
Drilling two new wells and applying Fiber Optic Strain Sensing

the relationship between fault core/gouge, principal
slip surfaces, and the ‘fault damage zone’

31
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it FHHarvey-5(Depth:1,000m. FRiEEAFF) DHEAISE T - iFE/KEHERET E F

» Hydraulic and mechanical
properties of fault zone
estimated from fiber optic
strain sensing

@ Fault Zone Mapping
(strain sensing)

» Fault modeling, leakage,
stability analysis

—_

Fiber optics — State of the Art
(DSS/DAS/DTS)
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hhSDTHEESE: FE X (field projects) EDEF L EE

Iterative Process towards Deployment

US/DOE (2021)

[ 1

1 |
Subsurface stress N — I
 improved capablllty to forecast risk of induced seismicity & compromise of seal integrity

Wellbore |ntegrlty . . .
« Find & assess legacy wells and novel materials/techniques for remediation > Collaboratin g with CSIRO in Aus.
Secure storage r

+ Improve AZMI tools :
Plume detection and storage efficiency > With JCCS S00N | _ & o o o o e e e e e e e e e e e e ——— 3
» Locate plume marglns & pressure increase; improve use|of pore space)

Regional resource estimates
» filing the data gaps 8 realistic basin-scale storage estimates)
Transformational sensing

» Micre/nano and optical fiber sensing capabilities; wireless | 5. Co|laborating with North Dakota University in USA
computing to enable intelligent monitoring systems

35
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This talk is based on results obtained from a project (JPNP18006) commissioned by
the New Energy and Industrial Technology Development Organization (NEDO) and the

Ministry of Economy, Trade and Industry (METI) of Japan.
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