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’ Figure ES.8. Per capita and absolute CO, consumption emissions by four global income groups for 2015, p 25, 745 &4
HE(EEFHHER © 2021/08/27) * https://www.unep.org/emissions-gap-report-2020 °

$2021/08/22%7% » 45 T E4EHE(E S H Y - 2021/08/27) © https://archive.ipcc.ch/pdf/special-reports/srces/srecs

wholereport.pdf °
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EREFEITE) - HIEETTABIPCC_ A/ bR EFIEFF Rl#H 25 (IPCC, SRCCS 2005)—% ; 2:fiBlackford et
al. (2021), Efficient marine environmental characterisation to support monitoring of geological CO, storage, International
Journal of Greenhouse Gas Control, Volume 109, July 2021, 103388 (IPCC, 2019) -
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"Net Zero by 2050--A Roadmap for the Global Energy Sector, International Energy Agency, IEA, Revised version, July 2021
(3rd revision), p20 » £ R 4ghk(&E HHA + 2021/08/27) : https://iea.blob.core.windows.net/assets/beceb956-0dcf-4d73-
89fe-1310e3046d68/NetZeroby2050-ARoadmapfortheGlobalEnergySector CORR.pdf ; 55 h 3 [&H 5[ FHRZEff - Bk
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HHEREE R PRI ETE -

54N RHECRBUR 203 04E 12 HY R = RAS
BE HEESLEE » R E RN R TR
fEfTEE ) IEFUR20195 12 H 18 H A - 30k
ZE(FABRIS > 2020)Re LSRR E s HAR - R
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AREBASET AT - 1 H A (Es 0 EEH 7 2 A REE A300 81 - 4 2R — SALIRE 74 8N AEH 8004
W o 2. SREGEAFREET A] ¢ RIS AN A SR R KB THUAERR P © R4S S o AR SRR G R HUTH
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REEREIIIREREREEBERFES
(Joe Biden)#EE (192050 F EhHE RIERE H
> 2021F6 H30HE B R RMEZHNEE
@r(Council on Environmental Quality, CEQ)[x]
Bl 25 7 —Orbikdfi & - A RIEAF(Carbon

Capture, Utilization, and Sequestration report)

1 ERTEE20305(E BAE TRk ASHICO, HFEE J1[CO, kv4E] (Schmid and Hahn, 2021)
CL-A AAGR-A
(BRI E © BERARI04E | (SN EREEE - BB
MR E A R
e[ BME | BN BME | BAE
IR
& R
=S
Synthetic Diesel 82,074 132,108 78,338 126,094
SRS
= I/
Synthetic Gasoline 51,021 82,124 40,160 64,642
ERECHEE)
= TN/ =\
Synthetic Heating Oil (Light) 26,704 42,983 18,171 29,248
B R
= I /
Synthetic Naphtha 21,498 34,603 19,493 31,377
BRI
= /|
Synthetic Kerosene 13,285 21,384 16,557 26,650
EECE R
=
Synthetic Methane 12,392 12,437 4,100 4,115
G R
= 7
Synthetic Methanol 1,243 2,103 851 1,441
— HA it
Dimethylether 870 1,061 1,438 1,754
BRI
= =
Synthetic Ethanol 729 729 1,772 1,772
FH %
Formic Acid 203 381 227 425
CO, SUHFEE 210,018 329,912 181,108 287,519
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Emissions with Innovative Technologies Act, USE
IT Act)FZEHIE - HiE 2 201943515 5,200
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HF 7 ML 20 55 B 4 e LA 2 BWE%HEEI’U?JE
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Sustainable Development Solutions Network USA
PHEIHESRE S - s - IR - TRA
FE ~ A R DR bR AR P (25 25 B
S ECOHERDR2020/10/27¢ H, America‘s Zero
Carbon Action Plan (ZCAP") » H.ohPUIE RS
Z —BIECCS ; 205035 (%5 B2 plchi 1 A
FECCSHEL /7 TRL2040EFHFFEHFE#H240H

EIE'" CO, (240 Mt-CO,) ~ 20504FE B EFEETE

HE500 5 EHECO, (500 Mt-CO,) « S4MicHE

2021 ZEREE R EHE(U.S. Energy Information

Administration, EIA)" {4 :

(1) 2021F120224F £ B KRR A B (5 EE £536%
{KHA20204E/939% » FE R RARERS L
i

(2) B35 8 (S EEE 20204 920% 25
(2021)4E11924% > {H20221E % 22%

(3) KIHRERERESS & 5 LLAF 20204/ 1% |
FHE120224F115%

(4) PEEN IR R EE/K 788 8 5 ERE20204:
98% FNFEE1202 1 4EHT6%FI120224E 1 7%
(5) THET SRR R AERE 2 COHEMAE EAT20214F £y
A{E AN > FN20224F 5 fNE49 (= A - (20

&2)
H #1235 Bl i K AT PR B i C O i JE 51 2

U.S. annual carbon emissions by source and components of annual change (2016-2022)

billion metric tons

annual change, million metric lons

f ¥ \
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Source Short-Term Energy Outiook

B2 DA S () 2 E2016-20224F 5 E i & (U.S. Energy Information Administration, 2021)

PSRIEEAEE R

2021/06/30 » #guk(E 2 HHE © 2021/08/27) © https://www.whitehouse.gov/ceq/news-

updates/2021/06/30/council-on-environmental-quality-delivers-report-to-congress-on-steps-to-advance-responsible-

orderly-and-efficient-development-of-carbon-capture-utilization-and-sequestration/ °

" Published by the Sustainable Development Solutions Network (SDSN) 2020., #45 Tt 4ghk (&S HHH : 2021/08/27) :

https://www.unsdsn.org/Zero-Carbon-Action-Plan ©

" 2R America‘s Zero Carbon Action Plan (ZCAP), p63, Table 2.1. Key benchmarks by decade and sector for achieving
carbon neutrality in the United States by 2050, with quantitative indicators °

"> Short-Term Energy Outlook (2021/07/07), U.S. Energy Information Administration, 4gl-(Z& 30 HHH :

https://www.eia.gov/outlooks/steo/report/

2021/08/27)
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FEHEERS 7 1,300% © FEERAMTAIREN -
ZeT BN AN SUAZIH SRS HE IR AT

(1) 240 MWeps3Rf5 » K ATHHIE 5,200 H0

(—FEMEEE 72907184 1) CO,

(2) 1EZE3FEELLA100%HY 1 THE JIH#/€3,831,818
FAMECO, » ZEF|HAS, 20058 AR 325 HE
(3) £8 M 4% 25 S JF (the Bureau of Economic

Geology (UT-Austin))HfERE99.08% I fECO,
B - ZERSERIRE R ER99 %Y FHak H AR -

20174 Petra NovalE H (B1JX Nippon&{E)

15 Power Engineering/F % - [ fr (L& M

FEREPASL AT E 28T o (HR 2 AR K4k
FASHERPE » 202045 Hat EHHE -
Byife— B BESTEBICCSEH R BB i - 5018
( Environmental Research Letters) —IE &z
9%(Dindi et al., 2021)ZHEFEICO L 75t
HIREELRAEE - WIFR2FTR ¢
HHZE N E(Abdulla et al., 2020)§t %3
EU39{E CCSHHEA T T 1T fT i85 - &
EHnAI g ~ (B - BEARR AR IR
AR EREENEE — » HNCCSIHER
ERENFIAE S - HLBCRTE R ED
CCSTTEmE(L EREE - =R 20184
PER T FEA5QF UK o (section 45Q of the U.S.
Internal Revenue Code-- Credit for carbon oxide
sequestration' » DU fEfEE545Q) » A FIF AL
£EJg (Reservoir) FEFECO, » & A EFE

2 EEICO,fEBENFE I EAVRE A LN R (A7 )

] AR R
it R B T T e P L ) 1) R B D (B
L B - W/ DT R R » SR VRS Ll -
ﬁgg e %ﬁ%@kﬁﬁ@%m&ﬁﬁuﬁﬁ&ﬁ‘%%%éﬁ%%ﬁﬁ
e
N B e e v o B A A N G
Efjﬁﬁi%,?/ = ﬁﬁﬂ .
SR | aaEE | TR T SRR T A R EA TR -
S— %g$%&$£%ﬁ%%ﬁﬁ%&w’%%#ﬁﬁ%ﬂ%ﬁ%%
e [ EAOW BRI EE EE R - ABEMEL TR
STV | o | AR -
BR[| | SR (AR R A HE B E L - S
Kt i PR B RIS & e T 2 25 -
(ﬁfgﬁg T DB - 17 - B NIER e HE EE -
R | R R A T A TR -
ThT | ARH | R G B AR,
ERE [ ggofE | ErshER R ER G\ B S R G R TR A
TN

PR R EBEUT AR B EN 5y ERREIRER AT 2ERESE - 25L& HE 1 2021/08/27) ¢ https://

www.nrg.com/case-studies/petra-nova.html °

'* 2 FCornell Law School- the Legal Information Institute(LII). The LII is an independently-funded project of the Cornell
Law School., 4g3-(Z 20 HHH © 2021/08/27) : https://www.law.cornell.edu/uscode/text/26/45Q °
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BEORFEHVU AR SR < 15545 QAYBRAR UK % bk
X0 ¥ FFAEOR (Enhanced Oil Recovery ° 25
AUHERID ECCU Z AR EH Ry g — A 1035 7T
HEEFRIZ S —AMH203E7T - FHH (20264
B3 BER = 2 M35 ITTRIS03ETT © 20214E7
H1H » EEEBEARS)EAG T (2021-135FF
WEE ) " (TR E) - fL T 19864F ([
WL ) SB45QEFZEECO, Iy Bt sk Y H i
T > HATHIECOMIER - M= @ MUt
FOETRHE = HEERE - (1) & MRE45QH
H R B 8 B R P 7 7 A R i 1 e
5 (2) ERHUS 545 QI AV I 2R E P AR Y
DR E IR AR © 3) RFEEE45QE
HI(E T ERRAE S LR E BT BT -
MEEZZ S K1k > 5RCOE T AR
RN E R TR E R F B - FEITTHER
CO T A H R = BAERR - IR s AR
Z(Enhanced Oil Recovery, EOR) © [5[] f=H 1A
MR EIBHESN » COJEBERE M > HItZ
A B A AE RS IR - g A
TR SE IR 4R CCSTTZE FT O FR AR
BN - B5E(Sobhani, 2021)$t ¥ 55 B R /(L2
mn BB R DA A AR AT PO TSR
FAEBRHE - WERE 22 ff B 21y = TR BR s Rl
ifE ~ BRICDARERER - MR - &
SRl HY AT MR S B E MR 2 2 - il
RECAZREE ST ~ BRES T BRI S R M AR
fEEy e M o bR —(E RN RRE © BF
HIBE 7 &R A SR PE B R CO, B - (b
HEFIEEROR %t & T 2EsS iy mT TRl

e s BARRAR ATl (e L BEE
SRABBE TR G SR > R P TS
BRI A ICRS b SR J R C S st S AN BURE
SR IHVERBIBURAY SR JTREf 22 2)) © Waxman
et al. Q02D EBEIEE M & 2 B HTHICCS
TSR S TR RS > i 2897 18 B A2 i ARk
73 o (BWTFE B 2026 £ i FTEE45QHICCSHL
WOBIEIFE HE(AIFR3) > (e HERFEE, 6508 CO,
HITHTERIET 1 o T 1 P78 T A A A A 5 T
BB R TI (52 1.06{RIE) -

e B ZE B (E 2L LR T A > FEEF 5
S Z SR > BRSSO A
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BRZ— > Ik 150 B R LA
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TEBUCRIT S BN BB 275« ZE PRI ER
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{BEEBUFELCCSHT T ~ FiZ ~ R
HRE SCFF  IGREE45S QY CCSHYRR TR - {2
{50 FLAZ A 2 (5 8RB 5 RIS i DARR ik 2 T
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R AR F R TIARAE © MEOR{E 2 Sy B
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RPEZ EETAEEAR -
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HWEEFE | 25.70 28.74 31.77 34.81 37.85 40.89 43.92 46.96 50.00
EOR/CCU | 15.29 17.76 20.22 22.68 25.15 27.61 30.07 32.54 35.00

ZF ¢ EOR (Enhanced Oil Recovery * $2 = HERUR)

" Elizabeth L. McGinley, Don J. Lonczak, Michael A. Recchia, IRS Provides Welcome Guidance on Code Section 45Q
Credits in Revenue Ruling 2021-13, 2021/07/07 Updates, https://bracewell.com/insights/irs-provides-welcome-guidance-
code-section-45q-credits-revenue-ruling-2021-13 (#5285 H HA : 2021/08/27) -
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o ELAG PR Ak H A& 5 20204E 12 H 25 H &
ffiR P A H R AR R Tkt RERES
55 AR KL E B JeAi 201946 H 7 H S AR fE R
(carbon recycling)f iy SR E| (PR1ERE > 2019) >
LR CCSHYE FIAL - BRiffi 1 R B il
Fh > COM AT SL o3 Ry COHY ELREA I RIEE i
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TR PRIEA F bk e AR e [ e fla TR
EEETap
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SHELZSEHETLES > Tanase et al. (2021)
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X
> E40FELIREEER R
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/ W ] -
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B
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@3 FEAhRIERAH(H AL ES > 2021)

" HAR203060% 5 A2 = mi % - 2021/06/30 - HrIBIAERGHRE - KR LR E S A ERRESE
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N4 > 4Eik(E

ZHHA © 2021/08/27) © https://proj.ftis.org.tw/isdn/Message/Message View/1507?mid=123&page=1 -




366 SERRAT £\ FOH PERE110F128
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2019)" 2 —FEEMAIRE P ET A SR
% B EE 8 H i 2% (8 H H AV BRI R B R
W o It FEERCCSH - BURRFFBLIRIG
EEHEEDE EEAYEAE © Yanagi ef al. (2019)
LLH AT CCSIARE &k & M s BT b
(Environmental Impact Assessment, EIA) Kz F{SR

B

IR ST (L (Strategic Environmental Assessment,
SEA)HEFT (R EIT I - sHENER
T R REEE AR - BRI - A
TR ~ REIVEH AR -

Faibtse st B AL CRAESHATE L
SEEFERGE") THICCSIARI IR m 2L -
FrolZERGERIMEHEME - HAEHEAE
R TIRB B HE M BORERRY  HIDAM R
& REERFASUA/ R 2 MRIEE -
AR ASS R RIS E B R BB A
% NI HBEGURE H AT H A BT 7/ S 8E
FRER A 2

FEEREHARE - HARNZHCCSHETL
P PRI P b R B SRR I R (R
e BAICO, 53 B AT B 3 R il (e PR
RAeZ k) N (FEZEHEL) - mMCOo,
HgEREFERIEN Ol aerie B KETEDS
%) o H—IUTHE > B H AN AR E
FAUTHRER 2 2 B (FARE - HeER (BREE)
B (ElZek) - RHARKEER > HEA 5

#4  HAZEFTIECCSHYSEANIEIAZE AT S R i (AT e R H)

MREE B AT ORI
T P EOVRIRCCS B
ALV - FABERITE @ 77 ESF(HCOSBUR
WE | HSERROCCSHEEIEEORY | R0 - SRR L - KR
HICCSHRHE -
& | BAFETICCSHE 87 R CCSP il - W T
LT | FEIARIAE R ey T
% JCCS B 20 e o B ok 4 5 e
WA | PO AR S D CSRRILIRIE A e
I
S | SRR CCSHRITMENICO MR | Ry s e TE i EU kg
o 02 SRS o I+ DAPE Bt
FHUKT | B TR RIS
o REEECCS RRATRI i
@R | weEmpcosan e | L0 TR TUSSORIRRIRERCCS

A R E2 Y (Strategic Environmental Assessment SEA)” 7148 » 2:ffAnke Rehhausen, The art of underperforming
SEA -- Symptomatic narratives from Germany, Environmental Impact Assessment Review, Volume 78, September 2019,

106280 ; {H{F—fE » A SGR A EEEYSEAREZFBERMEINMCATEUESATEE - HERE LEN TEFESEA

EREEEFA -

UGS RE FKEORIICEIT 25 BRI HEEEFE =155 0 B3R6 24 S LT T
JuE > ghk(E s HHA © 2021/08/27) © https://elaws.e-gov.go.jp/document?lawid=345AC0000000136 20201001 501

AC0000000018 -

" Ministry of Economy, Trade and Industry (METI), New Energy and Industrial Technology Development Organization
(NEDO), Japan CCS Co., Ltd. (JCCS), 2020/05, Report of Tomakomai CCS Demonstration Project at 300 thousand tonnes
cumulative injection (“Summary Report”) - Overview -, p13-15 (Compliance with laws and regulations & Issues).

P CO&[ENL TH®» 5 TCCS

~ FEEER A AT~ b L JFEIR BRI (R 4R)

EREXREERT AL F —

T 48uk(E s HHEA © 2021/08/27) * https://www.enecho.meti.go.jp/about/special/johoteikyo/ccs_tomakomai.html °
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YRR IU4y 2 — o TfifEPaltsev et al. (2021)EHHH
FeINEH ¢ B THECCSR AT il » BLH A B
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(3) Hr i b BRI WA R e B A S R g 0 DA
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AT A B ELRERIAE - B4 ~ Bl KLAROH
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» The Global CSS Institute, The Global Status of CCS Report 2020--5.4 CCS IN THE POWER SECTOR, p62-63 » #7145
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technical analogues as an additional experience horizon for nuclear waste management A comparison of wind farms, fracking, carbon
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Challenges and Responses of Taiwan's Promoting
Coal-fired Power Plants to Carbon Capture,
Utilization, and Storage

Kuo-Chen Wu'"  Jui-Chu Lin>  Bing-Chwen Yang’

ABSTRACT

Taiwan is committed to energy transition and international zero carbon emission initiatives. However,
given Taiwan’s narrow area and high population density and rising energy consumption, Taiwan is now
caught in a dilemma between carbon emission compliance and the stability of power supply. Although
the government is actively promoting renewable energy, however, the shortage of natural resources, the
import energy still play a big role in Taiwan’s power system. The coal-fired power plants will contribute
most of the power supply in the near future. Given such conditions, carbon capture, utilization, and
storage (CCUS) techniques remain as an integral part of addressing environmental concerns. Of such
techniques, CO, geological storage exists as a technique focused upon the transformation and storage
of CO, at a supercritical state in the underground storage space. This article will focus on the respective
implementation of CCS technology and promotion strategy in Germany, United States, and Japan, whilst
attempting to capture Taiwan’s own roadblocks in promoting CCS for our thermal power plant. In order
to overcome those problems, two technical suggestions are proposed based on the plausibility of circular
economy and the possibility of carbon utilization within the capability of our industry. In order to minimize
the non-technical resistance, specific policy suggestions are explored and made in accordance with public
support and existing policies. We hope that through relevant analysis, the paper could be utilized to
encourage further discussion on CCS technologies and policy in Taiwan from different view points, such as
environment evaluation, natural resource, etc. to utilize the advantage of being surrounded by the sea and
possible storage site in the seashore area. It can reduce our pressure for the development of thermal power
plant and meet the goal for 2050 net zero carbon emission.

Keywords: Coal-fired Power Plants, Carbon Capture, Utilization, and Storage, Policy, Public Engagement.
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