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In May 2024, the Diet passed the Act on Carbon Dioxide Storage Business, which includes a licensing

system for CCS businesses, marking a major step toward the practical application of CCS in Japan.
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Emission
Reduction

4

40 million ton-CO2
(domestic target)

Public/Private
Investment

g

4 trillion JP¥

\business model development

\ Incentive design

\mechanism of sustainable
pass-through cost



Developing Business Models

Cost Reduction

Cost Reduction (to 2023): Capture: >75%; Transport: >30%; Storage: >20%
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Fiber Optic Sensing

for CO2 monitoring
A
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Fiber Optic Sensing
for CO2 storage safety
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Storing CO: in Saline Aquifers (1/2)

11 selected areas, 16 billion ton-CO2
storage potential (offshore)

\

Current Stage in Japan
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Storing CO: in Saline Aquifers (2/2)

Permits (by Japanese Government, METI)

Verification & Certification
(Advisory Committee by METI)

/

Community Concern, Risk Communication == Public Support
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Sf: Storage efficiency

reservoir

COz injection

Injected CO2

ideal

buoyancy

fingering

i : Estimating Volumetric Storage Capacity

(RITE, 2006; Ogawa et al., 2011)

To calculate the CO, storage capacity of a deep saline aquifer,
the following equation may be used:

: S xAxh S I
| CO, storage capacity (mass) = 2" OxSexp |
B,CO, !

consideration. Sg is the supercritical CO; gas-phase volume fraction
in the injected CO, plume. p is CO, density at standard condi-

depends on local pressure and aquifer temperature. Therefore, the
term (p/BgCO,) represents the in situ density of pure CO; at the

the ratio of immiscible CO, plume volume to total pore volume,
which incorporates the combined effects of trap heterogeneity, CO;
buoyancy and displacement efficiency and so on. In the calculation,
the entire aquifer below a depth of 800 m is considered.

St: a“storage factor”, the ratio of immiscible CO2
plume volume to total pore volume, the combined effects
of trap heterogeneity, CO2 buoyancy and displacement
efficiency.
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Storage Factors in Different Regions

Comparisons of storage efficiency factors.

0.25 0.5 (Ogawa et al., 2011)

/ /

Efficiency’ / / Comments
Australia 19 % eodisc, #radshaw et al., 2004
Japan 12.5 % éf X S/g ~ E(DOE) or Cc (CSLF)
Alberta ~9 % Bachu & Adams, 2003 (Dissolution)
USA 1—4% DOE Atlas, 2008 (Monte Carlo Simulation)
Norway offshore ~4.4% Joule Il, 1996

"Note: After Thibeau and Mucha (2007).

Storage potential h
Sf

=AXhXSfXx ¢ xSg.”BgCO, X p o

Sg

: aquifer area

. effective thickness

: storage efficiency factor
. porosity

: CO, saturation

BgCO, :CO; volume factor 0.003m3/m3, depth: 2000m, 70°C

:CO;, density 0.001976 (t/m3)
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COEAMEDELY: B vs B

(reservoir porosity, permeability, heterogeneity, thickness)

»» Storage Capacity, Injectivity

N Hydraulic Frachuring Requiired to Produce ’5 gﬂe
Shales Ganite day Conaee Bridk  BuildngSone , Reservoirs Sand

=

0.001 0.01 0.1 imD 10 100 1,000

Unconventional

ermeability Range of Producing Formations and Where Fracturing Is Required

0.001 milidarcy 1 darcy

v Quest (Canada)
v Decatur-ICCS (US)

100 milidarcy

10 milidarcy
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CO2z high buoyancy in high permeability and thick formation
at the Sleipner site

Furre et al., 2017
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the high storage factor at Quest (high CO:2 saturation)

1 Mtl/year, started in 2015

The Storage Complex

Sandstone reservoir property Quest
thickness: 40m; permeability: ~ 1,000 mD

the plume extent is closer to the theoretical minimum

Is another indication that the reservoir is behaving better
than expected, and that the displacement of brine by the
CO2 may be more effective than pre-injection modelling
predicted. (CO2 saturation assumed up to 100%)

Shell Report, 2017
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CO2 Distribution @Nagaoka site, Japan

Spinner Test

}onglomerate

Sand

Mud
_—

Profile: which depth, how

much CO2 was injected.
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SRM: CO:2 Storage Resources Management (¥27 T4 55 {f A #)

Nakajima and Xue (2019)

RITE (2006)
SEEFEBRTUIwIL:$91,460 {Et-CO2

Source: GCCSI RITE (2006)
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https://www.co2choryu-kumiai.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-01-e.pdf
https://www.co2choryu-kumiai.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-02-e.pdf

https://www.co2choryu-kumiai.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-03-e.pdf
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