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Offshore Taiwan: a prospective “oasis” for geological carbon storage

Chin-Da Huang®*, Tim Hsiao® Jen-Yang Lin? Yi-Wen Peng?® Chun-Wen Chen?, Tzu-
Ying Tsao®

CPC Corporation, Taiwan, 12" FL., NO. 3, SongRen RD., Sinyi District, Taipei, 11010, Taiwan

Abstract

This study done in CPC Corporation, Taiwan (CPC), the state-owned enterprise of hydrocarbons exploitation in Taiwan and
overseas, is one of the forerunners to reaffirm Taiwanese government’s decision of implementing 2050 Net-Zero Emissions. CPC
has abundant subsurface data including over 50,000 kilometers 2D seismic lines acquired from 1971 to 1995 and over 100
exploration wells completed from 1973 to 1999 around western offshore Taiwan (WOT), and these data are surely enough to
delineate suitable sites for geological carbon storage (GCS).

Tectonically, western offshore Taiwan (WOT) has been through succeeding stages from rifting, passive margin subsidence to
foreland flexure in Cenozoic time. This study assessed the potential storage areas in WOT as individual sedimentary basins
separated by their boundary faults or regional uplifts. These seven basins, from north to south, are Dongyintao Basin, South
Pengchiayu Basin, Kuanyin Subbasin, Nanjitao Basin, Taishi Basin, Penghu Basin, and Tainan Basin (Fig.1). Stratigraphically,
six GCS systems or reservoir/seal pairs are identified within the up-to-8-kilometer-thick Cenozoic sedimentary sequences in
WOT. The reservoirs lying at depths of 800 to 3000 meters are more economic beneficial to GCS since the ambient temperature
and pressure are favorable.

The criteria referred to in the ISO 27914:2017, Guidelines and Reports of IPCC, and CSA Z741-12:2012 were modified to
benchmark the GCS areas and these criteria are capacity, injectivity, containment, accessibility, transport, growth and MMV
(measurement, monitoring, verification). In view of the geological and geographical characteristics of Taiwan, the criterion
containment has to consider the location, frequency and magnitude of earthquakes when benchmarking. For the criterion capacity,
the equation used in the Nagaoka Project and Tomakomai Project by the Research Institute of Innovative Technology for the
Earth (RITE) is adopted to calculate the geological storage capacity. Table 1 lists the benchmarking results of the seven GCS
areas and Taishi Basin tops the list. The merits of Taishi Basin as a GCS candidate include: (1) the complete set of six
reservoir/seal pairs with high porosity (20~35%) and permeability (100~1,000 md) makes the CO, storage capacity reaching 15.3
billion tones; (2) less fault activities and low earthquake frequency indicate a stable tectonic background; (3) the proximity to
industrial carbon dioxide emitters reduces the risks costs associated with transport. Moreover, the safety and security of GCS in
Taishi Basin was assessed using the process of the Quest GCS Project in Canada. Twelve criteria (reservoir-seal pairs, pressure
regime, reservoir characteristic, affecting protected groundwater quality, earthquake, fault distribution, tectonic stability, fracture
pressure, adverse diagenesis, MMV, seal rock characteristics, legacy well density) focusing on the migration scenarios after CO,
injection were evaluated and allocated into three levels (critical, essential, desirable). Taishi Basin proves again to be the safer
and favorable area for GCS.

The preliminary site characterization in Taishi Basin had been completed and further appraisal programs, e.g. 3D seismic survey
and test drilling, are underway to evaluate its GCS commercial potential. As the way forward, since OWT’s total GCS capacity
has been estimated as ca. 118.0 billion tons according to RITE’s equation, CPC will definitely continue the effort to bring the
first commercial GCS project to this region.

* Corresponding author. Tel.: +886-2-8725-9666, E-mail address: 052132@cpc.com.tw
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Figure 1 Location map of seven basins in western offshore Taiwan

Table 1 Site screening results in western offshore Taiwan

" South . i R e
Dongyintao | , . Kuanyin Nanjitao Taishi Penghu Tainan
CrieT R Basin Pwé&h.m) U1 Subbasin Basin Basin Basin Basin
Basin
Reservoir area, net thickness, porosity,
Capacty continuity, storage factor, etc. 5 5 5 5 5 5 5
Reservoir physical properties such as depth,
njestivity porosity, permeability and pressure 5 5 5 5 5 5 5
Seal formation(range, thickness, fault cuts)
Cuntiient and earthquake frequency, etc. 3 3 3 4 5 3 4
Measurement, | Monitoring, measurement and verification
Monitoring and| (population density, groundwater resources, 5 5 3 5 5 5 5
Verification and difficulty of facility construction)
Accessibility Site ownership 1 5 S 1 S5 1 4
Transport Distance from land or major CO, emmisions 1 S 5 1 5 3 3
Injection flow increasing, EOR, or other
(s additional benefits 4 4 4 5 5 4 5
Total 24 32 32 26 35 26 31
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