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LECON

« Why this project?
« Whatis CCS?
« Where are the potenital CCS sites in Taiwan?

« Previous studies in transitional zone (TZ)

« About the experiments
« Whatis OBN (Ocean bottom node)?

b tht iS mUdgun? i Deep water

2D; 2D4C

e Results and some discussions

« Further applications

Shallow water Transition zone (including Marshes) Land
2D;3D; 3D4C, 2D4C 2D;3D; 3D4C; 2D4C 2D;3D; 3D3C

http://www.marinegeos.com/services/1-seismic-survey
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Whatis CCS?

Geological Storage Options for CO, — Produced oil or gas

1 Depleted oil and gas reservoirs )
2 Use of CO, in enhanced oil recovery S stored CO
3 Deep unused saline water-saturated reservoir rocks :
4 Deep unmineable coal seams

5 Use of CO, in enhanced coal bed methane recovery
6 Other suggested options (basalts, oil shales, cavities)
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Why CCS?

Net-zero pathways for Taiwan

2019

industrial
manufacturing,
commercial and
residential buildings
86.6 Mt

Transportation 35 Mt

2050

8.7 Mt
3.3 Mt

_______________________

:\ Hydrogen, bioenergy !

Non-Energy 26.4 Mt / Electrification |:

L Increased demand > 50% E

m [ b ) Decarbonized

D Electricit : Electricity ;

a y | 0 Mt i

=, Renewables 60-70% |

0, 139 Mt ' Hydrogen9-12%
(2 Gas + CCUS 20-27%

< J \__ Pumped storage 1% __.
Csa,rblf" " Forest-21.4 Mt | Forest -22.5 Mt

inks

Unit : MtCO,e Net Emissions : 265.6 Mt

From Taiwan’s pathway to net zero emission in 2050

NET CCUS

Total - 40.2 Mt

Y

Offsetting about 22.5 Mt from refractory
emissions by Carbon Sinks

MCAARTICIN | Hydrogen, Biomass, CCUS :
) SN CIEEN | (Steelmaking, chemical materials, cement industry |
application HPYRESOE: process emissions) ;

>

>

OQ‘@‘AEKUNQ v
@ e
2
T a’%m\w‘ OOO aiTHEY \

GEEHINTTEEN | Industry : Fossil fuel equipment i
ST NGRS | Buildings : household and service appliances !
ATl | Transportation : electric vehicles :

_______________________________________________

2050 Electricity Demand Scenario

Average annual growth 2+0.5%
Demand : 427.5-573.1 TWh

________________________________________________

Emissions and absorption achieve the Net-Zero target

Base Year (2005) : 268.6 MtCO,e
Peak (2007) : 280.0 MtCO,e
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Where are the potenital CCS sites in Taiwan?

shaftmine 1. Mining of fuel 2. Coal- or gas-fired
& power station with
[« capture plant

5. CO, storage sites
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Seismic exploration in Transitional Zone (TZ)
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Seismic explorotion in Transitional Zone (TZ)
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Seismic exploration in Transitional Zone (TZ)

Deep water Shallow water Transition zone (including Marshes) Land
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Seismic exploration in Transitional Zone (TZ)
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Seismic exploration in Transitional Zone (TZ) ]

Towable vehicle
|

K [ |

@ ¢ 1st channel  2nd channel 24th channel

Towed ship-type geophones

40,000 J Spark source

Electric spark

Subsurface interface

Velocity (m/s) NW CDP

1000 2000 3000 2000 Borehole 2200 2400 2600 2800 3000
0= g

Depth (km)

Yue et al., 2020
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in Transitional Zone (TZ)
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Seismic exploration in Transitional Zone (TZ)

Legend

s Geophones
as  Marshphones
@  Hydrophones (nodes)

Airgun + Vibroseis + Explosive et

Nodes + Hyrophone i

Figure 7 The position of the source and the

,, = r2ceiver points on the Bialokury 3D survey.
»4"2_,:,::::-_.0_;’_‘5 5_‘:_,_:;_..55. The bold black lines A and B correspond to the
-l = ¥ M . " .
as e seismic sections in Figure 8.
: A Surface elevation 3 B Surface elevation A\
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Seismic exploration in Transitional Zone (TZ)

Airgun + Vibroseis
Land Nodes + 4C OBN

RIS
Water depth (m)

38

1550m/s |

6500m/s

1550m/s

Full Waveform Inversion

Velocity Model

Damianus et al., 2023
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About the experiments . ‘
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About the experiments
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About the experiments
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About the experiments
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About the experiments
What is OBN (Ocean bottom node)?
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About the experiments Why 4C T
Whatis OBN (Ocean bottom node)? and OBN?
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Figure IV-2: Sketch of the energy partitioning at a water-bottom interface.
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About the experiments
What is OBN (Ocean bottom node)?
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About the experiments
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About the experiments
What is OBN (Ocean bottom node)?
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About the experiments
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Results and some discussions
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Why 4C?
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Ve ~ = MR
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Figure IV-1: Illustrating PSS mode conversion at the sea bottom. g Pre
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- Post
Water
Reservoir
Solid
Pre
Ve, Vs, 0 i 000 T 40060
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Figure 1V-2: Sketch of the energy partitioning at a water-bottom interface.
¢ = pﬁx ¢ Farfour and Yoon, 2015
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Results and some d
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Results and some discussions
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Results and some discussions
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Results and some discussions
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Further applications

Air Gun

Picture 3-1 Mud Gun Boat  Set Up Picture 3-2 Mud Gun Operation

https://cleanpower.org/facts/offshore-wind/
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