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ABSTRACT

Global warming caused by greenhouse gases is one of the foremost challenges in the international community.
As an alternative to solve this problem, the importance of CCS (Carbon Capture and Storage) technology is increasing.
However, due to the delay of European financial crisis recovery, some large-scale CCS projects were postponed.
In turn, large-scale CCS projects in South Korea have not been launched as originally planned. Given these situations,
it is important to review the latest R&D activities related to CCS in South Korea, and then adjust relevant national
policy accordingly. The purpose of this study is to identify policy issues for the effective promotion of CCS technology
in South Korea. Following the analysis of recent global trend on CCS policy, we evaluated the results and
achievements from national CCS projects, which had been listed under the "Korean National CCS Master Action
Plan (2010),. Especially, we tried to review the attainability for the original goal of each project. Through the present
study, we identified the current status of CCS technology in South Korea and suggested efficient ways to be taken
in order to increase efficiency in implementing national CCS policy in the future.
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Table 1. An overview of INDCs in major countries (Won DG, 2015)

Nation Goal year  Standard year Reduction goal Submission Date  International market
EU (28 nations) 2030 1990 40% reduction 2015. 3. 6 x
USA 2025 2005 26~28% reduction 2015. 3. 31 x
Canada 2030 2005 30% reduction 2015. 5. 15 )
~65° :
China 2030 2005 (Stan dafg eiiﬁlsieiﬁzzg?y Gopy 2015630 -
South Korea 2030 BAU 37% reduction 2015. 6. 30 )
Japan 2030 2013 26% reduction 2015. 7. 17 )

# INDC (Intented Nationally Determined Contribution).
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Table 2. National CCS R&D investments by department (Unit : million won, %)
Average annual
Classification 2011 2012 2013 2014 2015 Sum growth rate
(2011~2015) (%)
Ministery of Science ICT&Futere Planning 50 150 230 225 230 885 46.5
Ministery of Trade, Industry and Energy 288 291 302 258 191 1,330 A9.8
Ministery of Maritime Affairs and Fisheries 55 100 98 86 96 435 14.9
Ministery of Environmental 0 0 0 20 46 66
Sum 393 541 630 589 563 2,716 9.4

¥ Major departments R&D projects budget in CCS fields.

Journal of Climate Change Research 2016, Vol. 7, No. 3



"7k OCs FRFAAL, ol 47 L AN £E AT 241

O 5 94 B, 1E, oh 1B Ui 54 A >
7}t Chae et al., 2013). ©]£]ol] o] d g AT ol
T3 20143 = VRESPSAA] oAz Bl Aduprt A
oMMz oS flal thesp |54 3712 A18S vt

—r‘r_-‘\g
VR A

A

o=
ARG 5%, AIAE AAGEES 9 D A B
& g8 Agalglt TEla AR ARE FalA o0z
A} 0 AAREE =o)sje] 2015 A& AEE A=t
Hred sl

QAT ARATE Wiz F9} ocs FRFA
3] oL gIal ARAYNAE £ZET, olE Bl
7) 9% WHIE D BEREE AR AUt Sa) A

A8 th(Jang et al., 2015).

o}

)

-
]
N
N
O
O
wm

h

o
!
rﬁ
X
i&‘l‘

41 7} CCS FRFAAL, oA AL 13 37}
AE A%

2R
o) AL flall cCSs TFFAE ] F3IAA 3L F-A 1F
A T, FAERE XA HTA R F 1470 A
A2 A3 cK(Table 3). "7} CCS FEF2A1E, 9]
2d2Re BEUlR 147 ARAAAE B we) B HAs)
Aok FATAE olE WAL fldl T SHAR vre] 2
w7t B7E Akl e, 3w e] HEAY] mEst
Aotk 2 Aol A s 1471 AR A F 27 A
(BA1A o, T 971, FAE) =7} CCS E5%
T30 el A1 E3i7F AN EATE 71D AE Hrbslok
Sl ie ErakaL, vhA] 1270 AR IAl= =7 CCS S
A el A AAE AEE Ao Z A BHEE AN

ok sk AR o] AT

42 TH7} CCS FRFAAL, AAA 5
47

1471 AA2HA F AAIHQ015), HFAH(2020)S 7152
2 A9 HAE E==37] A8l AT 24 (Analytic Hie-
rarchy Process, AHP)'*H&-& 28310t} AMIA|, A, A5+
Al & CCS EoF w7} 3184 & 9 (A FEe] 241 2hs

Fo 2 AzAls AAIseI A3 vl dAIH(2015)
0.00~0.03, 3 A1 %(2020) 0.02~0.1%2 &5 0.1 ©]&}2] <
el Az glo] Y3 AAl YFEFSTHSong and Lee, 2013).
AHP A R32 5 3714 TR Adsielen, B 17
=7/ AR, o a), tisk I(R&D A718), 83} £4,
s 2 ), tiek 28R o, ERDH 7S
9] 1370 & TABFATKFig 1). AHP A3l AR upAE $-4
9= vt 2tk FX 01501 OCS 714:¢] 93 7]
% Ut Fash v Sald co, 2HYA SN, 2A-
A ot BT 5 AATA) 4597 =4 Ve
wow, H3EAE 02000 T AX7]ES &85k 1007k
Ty e 2 AT 9 239A A SRS A

o] $4&97h A YErdthFig 2)

4.3 =7} CCS TFFA2L ARG F2304d 3}

2 37}

147 A F=317d 0} 5L A7} oS kA
P, AP, s, ) drae] AR s £
AL SRS vl OCS o ER - A - 1% - 3
) AE7REERE AAH015)7 S 32020)9] ©] 3
& vl e AAEsiT

A, 404 Co, 2 H7IENE AR 9] 8
TRz 785 MEA 5574 i) 30% o1 e 7l ¢
At FA FEA R 13% o A A3t e s A
7N, 352 =] wE3 CO, E573+I2] bench-scale 374
A2 812260 Nm'/h) S 3 Zleolot. =g vt 77
7}'s nm ofsel Zupel T Aol Z|ike] el ut Al
AE Hzx= AEallaL Aol & 7uke] A 29 o
A7)ES gusiglon, Fal vl S5k AlEeteE
T AlxT|ES EERelEe] 19] fof] 2303 7]er o
Atk 20159 715 0= SCI =% 1074, 53159 724
2 58155 3808 asgick =7k AIEd 3 o] o)
E A @A3015) 234, H3EAIF2020) 271019, 3714
ARz e Al AAl Hzx N F 23 2okl glol &
FAARL A7 ke EEshal o H3ERl § 204CO, &

& o ydvue gaAEg Adge] de

TS 23301 $ 20400, AETAT) B Eel, &

120
ol A oX

)

=A, Age] g(=H4, stetyleriE ARtae] 5
And

4
£ AR ol uslekaE 289 AR Selzhalo)= 2

http://www.ekscc.re.kr



242

27h) - z3h -

Table 3. Evaluation indicators for examining the implementation of Korean National CCS policy

Policy issues in the Korean National
CCS Master Action Plan

Evaluation indicators

Goal

(1) Innovative CO, capture original
technology development

(2) CO; conversion technology (chemical,
biological) development

(3) Integration of CO, capture-storage
(10,000 ton)

(4) Commercial technology development
and integration

(5) CO, capture technology pilot test
(10~30 MW)

(6) CO, transport (ship, pipeline) technology
development

(7) Evaluation of CO, storage potential
capacity (ocean/geological) and storage
site selection

(8) Large-scale (100~300 MW) capture
verification and integration of transport-
storage linked with capture

(9) Legal system, modification (onshore/
offshore), increase public acceptance,
support of commercialization (system,
tax, finance etc)

(10) Environmental protection technology
development (ocean/geological)

(11) Human resource training

(12) Reinforcing international collaboration

(13) Implementation of role assigned to
ministries and operation of inter-
ministerial council

(14) Increase in investment

2.

4.

6.

. Number of low cost CO, capture

original technology

Attainability of advanced concept CO,
conversion technology

. Attainability of major CCS original

technology

Attainability of commercial and
integration technology with verification

. Progress of pilot test in CO, capture

field comparing CCS plan

Attainability of CO, transport
technology

7. Attainability of large-scale CO, storage

site

8. Progress of large-scale integration of

CO, capture-transport-storage

9. Degree of completion of establishing

10

11.

12.

14.

foundation for CCS accelerating
commercialization

. Attainability of environmental

protection technology when
transporting and storing CO,

Degree of completion of fostering
talented people program

Degree of completion of developing
international strategies and substantial
cooperation foundation

. Implementation and cooperation rate

of role-division by ministry

Attainability of investment target

More than 4 CO, capture original
technologies (20 $/tCO,)

Stage 3 (Securing of target technique by

2020)

Stage 3 (Securing of target technique by

2016)

Stage 3 (Securing of target technique by

2020)

3 (Securing of target technique by
period)

Stage
target

Stage 3 (Securing of target technique by

2020)

Stage
target

3 (Securing of target technique by
period)

Stage 3 (Securing of target technique by
target period)

Stage 3 (Securing of target technique by
target period)

Stage 3 (Securing of target technique by
2020)

Stage 3 (Securing of professional manpower
by 2020)

Stage 3 (Securing of international strategies
and network by 2020)

Stage 3 (Securing of network by ministry
by 2020)

- Total scale investment (government 1.2
trillion won/non-government 1.1 trillion
won)

- Investment scale by fields (next generation
technology: 240 billion won/verification
research: 1.92 trillion/management of
environment and establishing foundation:
140 billion won

Journal of Climate Change Research 2016, Vol. 7, No. 3
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Table 4. Stages for evaluating the implementation rate

Stage Conception
1 All goals cannot be achieved by the designated time frame
2 Some goals can be partially achieved by the designated time frame

w

Goals can be achieved by the designated time frame

4 Some goals can be partially achieved prior to the designated time frame
5 All goals can be achieved prior to the designated time frame
-
(Ob'je:.tive) A commercialization
d of CCS plant and attainment of international technical
competitiveness by 2020
"A7|1E = > =
(Criteria) | A competitiveness of technical development ‘ | A fipple effect
oot 1

(Alternative 1)

‘ R&D advancement | | Accelerating commercialization | Management of environment and
establishing foundation

%

ot 2
(Alternative 2)
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Fig. 1. The AHP analysis model for examining the implementation of Korean National CCS Master Action Plan.
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Fig. 2. The results of The AHP analysis to identify the current & goal priorities of policy issues under the national
CCS master plan.
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Table 5. The current status of policy issuse of Korean National CCS Master Action Plan

Policy issue

Results of implementation review

Classifi- Stage
. Issue name Current state —_——
cation Current  Goal
| Innovative CO, capture original + Some innovative CO, capture technologies were developed, but ) )
technology development achieving the goal (§ 20/tCO,) was unlikely
) CO, conversion technology * Results such as technology transfer and patent, were achieved, ) )
(chemical, biological) development goal and compatibility need to be reviewed
3 Integration of CO, capture-storage  * 10,000ton potential sites for CO, geological storage were found, ) )
(10,000 ton) but with a 1-year delay
. + CO, conversion technologies such as utilization of micro algae
Commercial technology development .
4 . . were developed, but commercial scale technology and the network 2 2
and integration s . .
among Ministries were insufficient
5 CO, capture technology pilot test + A verification research on post-combustion 10 MW adsorption/ 3 3
(10~30 MW) absorption capture was performed
6 CO, transport (ship, pipeline) * Due to the delay of capture and storage site attainments, transport 3 )
technology development technology development was also delayed
Evaluati f CO, st tential . - .
va u,a on o 2 STorage POIUAL e to the delay of preparation of drilling and analysis of
7 capacity (onshore/offshore) and o . 2 2
. . drilling data, attainments of storage was also delayed.
storage site selection
Large-scale (100~300 tu . .
ar.ge sc.a e ( . MW) CAPHITE, The goals were delayed, and large-scale marine geological
8 verification and integration of . . o 2 2
. . storage is currently undergoing feasibility study
transport-storage linked with capture
Legal system, modification (onshore/
9 offshore), increase public acceptance, * The CCS legislative systems are insufficient for CCS | 3
support of commercialization commercialization
(system, tax, finance etc)
Environmental protection technology ¢ Due to the delay of small & large scale integration project,
10 2 3
development (onshore/offshore) related technology developments were delayed, too
1 Human resource training ’ Tra'ining activities are underway through Programs and R&D 3 4
project
. L . + Technical hy international ti
Reinforcing international echnical workshop and international cooperation programs are
12 collaboration underway 4 3
# ex) Korea-EU Technical Workshop, Australia Otway etc
Implementation of roles assigned to
13 ministries and operation of inter- + Networks among related Ministries are still insufficient 1 3
ministerial council
14  Increase in investment + Investments are insufficient compared to the CCS plan 1 2
sholl wll-g- S Q8hH, 5o R&D AU X - A7 aA, A AFHE A A] e H3E B I AR
A BE - 2laa d3ks Slel BaErbdsith felukel Easge] EAlR eldS flsl Al 24k CCS Al = A A
o] ®r} FEH CCS 71 A A9 G AWML L 4 B 2 widsle] WA FPsE AARE A L TAZelm 1
W ARG FAOE A P AN AokEth S BmAge] Basic). oldl wet 3740 A
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