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Korean National Plan

- JoraReduction of COZ Emission

® South Korea : 8th Most GHG Emitting Country (2009)

® Emission Reduction Target :
BAU 30% Reduction of CO2 Emission by 2020 (Nov. 2009)

Expected (BAU)

0 0 2009.11 Cabinet
a0y _
13 Meeting:
n o RN lgzm AT S AL 300/
il 7 649 J ( V70
il M _— M s 590 Reduction)
R X 569

A0l . -
410
0 23 ko i
0 =
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0

1990 2005 2020
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Elec__tric_al Capacity in Korea (2013-2027)

® MOTIE’s The 6™ Electricity Supply and Demand Program
(Feb. 2013)

2012 ‘ 2027
81,806 MW (60.6% Fossil fuels) 158,502 MW (49.6% Fossil fuels)

B Nuclear

M Coal 4,700,

_ 3.0%
¥ Anthracite \
1,249,

1ING 08% — &
10l

¥ Pumped Hydro.

" Renewables

725, _—

o

W H&P 0.5%

KCCSA



Major Carbon

Cement

40 million tons/yr

Power Plants
—— KEPCO 158 million tons/yr
KCCS.

(Gas Emission Sources
in Korea

Iron & Steelmaking

POSCO Kwangyang
3.2 million tons/yr

Petrochemical

40 million tons/yr




Korean National Roadmap for CCS

(2009)

E ‘.-_:

Type 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2020~

Demonstration Large-Scale Demo.

1st Pilot-Scale Demo. 5
A (Over 100MW)
L

» Post-Combustion Only

> 10MW Level (With Storage)

2nd Pilot-Scale Demo. Large-Scale Demo.
» Pre/Post-Combustion, Oxyfuel, (Over 100MW)

and Industrial Apps. (With Storage)

p Capture !
i » 10MW Level (Capture Std.)

b Storage [ Storage Potential Investigation Storage Plant Construction and

(With MLTMA) Injection (With MLTMA)

uolnezifeldawwo)

Core Technology R&D for Facilitating Commercialization

Solvent Testing / Optimization / Integration Process Develop )

Storage | In'!e';.*l"_. I | ~———n / Management | )
. Policy Direction

Capture Ready based on continuous monitoring of global
GHG regulations

R&D

KCCSA



@p KOREA WESTERN POWER (0., Ltd. |
- ean: IGCC +Ecs '

a
Solid Sorbent
(18, 1-10 MW)

‘“18~, 300 M

T !

Boryeong: Adv. Amine
("10, 0.1 MW) (14, 10 MW)
(18, 500 MW)

KOMIPO

Youngdong: Oxy-Fuel
(15, 100 MW)

)
&

Samcheok: Solid Sorbent
(’18, 300 MW)

coOsS~0O

Hadong: Solid Sorbent TSR =
(11, 0.5 MW) (’14,10 MW)




Qng(_)ing CCS Projects in Korea

@ Advanced Amine Solvent : KoSol (Korea Solvent)

= 0.1MW Test Bed Constructed (2010. 12) = 10MW Pilot Plant (2014)
- 100~300MW Demonstration Plant (2018)

KCCSA



Qngoing CCS Projects in Korea

® Dry Re-generable Solvent

= 0.5MW Test Bed Constructed (2010. 3)
- 10MW Pilot Plant (2014)

- 100~300MW Demonstration Plant (2018)

eImprovement of * Improvement of

: » Basic Process * 0.5MW
CO, removal % regeneration Design for Demonstration
(above 65%) *Removal > 80%, 2000Nm3/h

i Regeneration>90%

100 Nm3/h 50h
Continuous
process

CO, Removal :

BO%e—t=nnnnn

= 2000 Nm3/h 50h
Continuous
process
CO, Removal :
70-85%

30% -

Sdrbent —
KCCSA
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Underground

Storage
(1.8 billion ton estimated)

Kyoungsang Basin
680 million ton
. Priority Rank 1

_____________________________

Taebaek Basin
180 million ton
. Priority Rank 2

il

_____________________________

3: Chungnam Basin
. 4: Moonkyung Basin
5: Honam Basin

_____________________________

S Seoul
Incheomn

/B3

O
Caejeon

Potential CO, Storage sites in Korea

Undersea

Storage
(Expected to have great
storage potential)

Ulleung Basin !
(Dolgorae Gas field)
Priority Rank 1 |

_____________________________

\ C: Chuju Basin |
| D: Haenam Basin |
| E: Kyukpo Basin '
+ F: Koonsan Basin

KCCSA

*Junmo Kim, Seoul National Univ.




ndusﬂﬁrial Applications of CCS 1n Korea

® As alternatives for storage,

7

CO2 capture in Steel

industry (POSCO)
[27 million(USD), 2009~2014 |

- Capture CO2 from blast furnace
using ammonia liquid (10 ton/day,
0.5MW equiv)

- Purification/liquefaction process
integrated with capture facility

- Production of liquid CO2 using
the capture facility (3 ton/day)

CO2 conversion using
microalgae (Korea District

Heating Co.)
[11 million(USD), 2012~2017]

-CO2 fixation through microalgae
photosynthesis

- Conversion of CO2 into high
value-added products (astaxanthin)

- Developing photo-culture
process (1 ton)

Green Polymer (SK)

- Convert CO2 into
polymerized compound
and produce plastic

- Aims for
commercialization in 2014

KCCSA




Korea CCS Association (KCCSA)

National CCS Master Plan
(July 2010)

Goal and Roles (KCCSA)

-

Y

4 C KCCSA
g C Ministry of
S Knowledge e
Economy Ji s
14 Sl
o]] '
* : = - . ‘m
o Presidential :
7ol Committee on o
Xl .. Green Growth ¥, W
i : >
R [ b

A ©
T

oIS e

B L g i

Regulatory i 0 -
TR EEr e . Internatlo_nal
184 Collaboration

ol
&S

TR0 >4 NI I i

Demonstration &
Commercialization

il v .

™ [
Sl b N

=}

Promotion &

Sharing &
Expansion

Networking




Members of KCCSA:

All Major Players in Korea

€o ICEPCO i Pcosco DAELIM

1 Esst Walus, Better LiTg
K:GSEHL CO, EMISSION H ) syl | A HYUNDAL
< O oomEeco Z5ICEDCO E&C = GSEsC

KC Cottrell ===RTIP WS eNcNEANG
@ DOWELL

WP KOREAWESTERN POWER CO, L.

sTSK

CO,
TRANSFER

Y

CO, STORAGE

* Newsletter recipients (bimonthly): 62,00C

KCCSA

Korea
National Qil Corporation




Active Participation in

J tcelarnd Wﬂm _ ¥
b A | - ..,!f,sfe = Poccun
the, g Natura CCSA o
' Resources Rirssia
:: hororo [l
: \ Poland
\
Deutschland
s = YHpalHa
\ ) Ay Kazakhstan
\\\ R HEE:-_::.I'I' ; LWW:IE.
\\ \ i F
M\ Espafiar g ==
\‘\\\Spam-' N Tlirkiye el
~ N Turkey
\\\\ ) S n- _:lapan
e My Irag  jran Afghanistan -
~ \\\ -
Algeria S B Paklstan
Lﬂ%\@@h~&ﬂl
- ritis— Il
== uritanda e i
:J‘!'Esi Mall  Wiger P . S
-_—— ‘-M:E::wﬁ_:::r——__—_‘__—_
bigeri Ethlopla "
DR Congo XEWR==="" .
- I
““““““““ G Indenesia = Panua Ne
Tanzanla ; iouia i
Angola
‘ Namibia ! .
i Madagascar Indian
it Botawana Ocean A
South Chile) South
Pacific s Atlantic
Ocean iy Ocean South Gecesl
1 Africa

*|EA-GHG: International Energy Agency GreenHouse Gas R&D Program
*CSLF: Carbon Sequestration Leadership Forum

*CO2CRC: CO2 Cooperative Research Center

*CCPP: Climate Change Policy Partnership, Duke University

*GCCSI: Global CCS Institute

*CCSA: Carbon Capture Storage Association
*NETL: National Energy Technology Laboratory
*MIT CSI : MIT Carbon Sequestration Initiative

KCCSA



Summary

® CCS will play an important role in CO2 emission
reduction.

® Large scale integration projects (LSIP) may be
postponed until international regulation on CO?2
emission Is to be effective.

® Capture-Ready may be required for new power
plants in the future.

® Korea will keep investing in CCUS R&D.

® Korea needs international collaboration in CCS In
general, and Storage in particular.

KCCSA



Thank you

KCCSA

OIS0 MR T8 2 ATEE

Korea Carbon Capture and Storage Association

KCCSA
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 Email : kccsa@kcecsa.or.kr
chhan@snu.ac.kr
e Tel : +82-2-888-1022
« KCCSA Homepage
http://www.kccsa.or.Kr/
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