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SUMMARY

[ . Introduction

[] Research background and purpose
o For carbon neutrality and green growth, technology development and transfer

of green technologies plays an important role. In order to promote the
research, development and deployment (RD&D) and utilization of green
technologies, it is necessary to create enabling environments for this.

In this regard, internationally, the IPCC Sixth Assessment Report Synthesis
Report was approved in March 2023, and the report includes policy directions
for the development and transfer of green technologies. Also, domestically,
the R&D policy for green technologies is in progress, and in particular, the
original R&D study for new green technologies has been launched in 2023.
Therefore, this study aims to explore i) policy support for the review and
approval process of IPCC report, ii) policy directions for green technologies,
which exist as major enabling conditions for the RD&D and utilization of
green technologies, and iii) ways to create enabling conditions for direct air
capture (DAC) technology and small modular reactor (SMR) technology, whose
national R&D projects began in 2023 in Korea.

[ Research content and method.
o We conducted domestic and international policy responses to the IPCC 6th

o

Assessment Report Synthesis Report and extracted technology policy
implications of the IPCC report for Korea’s top 10 carbon neutral
technologies. At the domestic level, we also conducted a study on the
direction of Korea’s green technology RD&D policy and the current status of
R&D policies for DAC and SMR technologies, whose original national R&D
projects began in 2023.

We conducted an enabling environment study on DAC technology by: 1)
participating in the policy discussion meetings on the inclusion of a separate
mitigation contribution based on DAC technology to achieve the domestic



2030 NDC target; ii) participating in the preparation of the Korean national
proposal for the negotiations on the inclusion of DAC technology in the
eligible mitigation activities of carbon dioxide removal (CDR) approaches to
derive credits under the Article 6.4 mechanism of the Paris Agreement; and
iii) formulating the Korean position on this issue.

o We conducted analytical studies on the enabling environment for SMR
technology, including i) a study on the current status of Korea’s national
R&D policy on SMR technology, and i) a study on the inclusion of design
elements necessary for Korea’s innovative SMR (i-SMR) model to be
internationally competitive.

II. Enabling environment for green technology RD&D and deployment

o We studied the literature on the meaning, types, and relationships of enabling
environments or barriers to (international) technology transfer of green
technologies in terms of RD&D and deployment.

M. RD&D policy direction for international/domestic green technology

[0 Section 1: (International) RD&D policy direction for green technology based on
IPCC 6™ Assessment Report

o The Intergovernmental Panel on Climate Change (IPCC), an international
organization established for the scientific investigation of climate change,
published its 6th Assessment Report in March this year, which summarizes the
results of research on climate change conducted by scientists around the
world.

o Korea has IPCC Government Council under Korea Meteorological Administration
to effectively respond to the IPCC report processes, and specialized
committees are in place to support the council, where the National Institute
of Green Technology (NIGT) is serving as a co-lead agency for the 3rd
Working Group (Mitigation) Specialized Committee.

o We participated in the government review process of the IPCC’s 6th
Assessment Report Synthesis Report to ensure that Korea’s position is well
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reflected in the report, and also participated in the government delegation to
the 58th Session of [PCC to support the final revision and approval process
of the Synthesis Report, and subsequently contributed to the dissemination of
the results of the Session and the contents of the report by briefing the
media, supporting the holding of forums, participating in news interviews, and
supporting the translation of the report into Korean.

o We extracted the contents regarding major carbon neutral technologies from
the Synthesis Report and summarized international trends and approaches for
each technology, and derived policy directions for green technology RD&D
based on the contents of these technologies.

[ Section 2: (Domestic) Korea’s RD&D policy direction for green technology

o In March 2021, MSIT announced “Carbon Neutral Technology Innovation
Promotion Strategy” and selected solar and wind power, hydrogen, bioenergy,
steel and cement industry, petrochemical industry, industrial process
advancement, transportation efficiency, building efficiency, and CCUS as the
10 core technologies for carbon neutrality.

o In order to strengthen the interagency collaboration support system by moving
beyond the existing single ministry-centered technology development promotion
system at the RD&D level, the relevant ministries jointly derived the “Korean
carbon-neutral 100 core technologies” in May 2023, including technologies
that have been commercialized overseas but have not yet been demonstrated
in Korea (e.g. DAC technology) and technologies that have not been
sufficiently demonstrated globally but are expected to have a greenhouse gas
reduction effect (e.g. SMR technology).

[0 Section 3: (Domestic) Green technologies to start original R&D in 2023: DAC
technology and SMR technology

o (DAC technology) Korea has specified in the 2050 carbon neutrality scenario
and the 100 core technologies for Korean carbon neutrality that DAC
technology should be utilized, and in response, the National Research
Foundation’s “DACU Original Technology Development Project” is started in

2023 as the first original technology R&D for DAC technology in Korea.
o0 (SMR technology) Nuclear power research has been mainly focused on large
nuclear power plants for centralized power generation, but recently, the
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importance of small modular reactors (SMRs) has been emphasized, and
government R&D on this has begun this year so that innovative SMRs
(i-SMRs) with world-class competitiveness can be developed in a timely
manner and enter the international market.

IV. DAC technology: Study on institutional arrangements for technology project

[0 Section 1: (Domestic) Discussion on policy for setting a separate national
mitigation targets for 2030 NDCs based on DAC technology

o Ahead of the establishment of the National Strategy for Carbon Neutrality and
Green Growth and the First National Basic Plan, the Presidential Commission
on Carbon Neutrality and Green Growth (hereinafter referred to as PCCNGG)
proposed a policy suggestion on the possibility of setting the contribution
targets of new technologies, including DAC technology, to the 2030 NDC
mitigation target in the process of adjusting the CCUS technology-based
mitigation target.

o The National Institute of Green Technology (NIGT) participated in an expert
meeting organized by the PCCNGG, introducing the current status of domestic
and international RD&D of DAC technology and presenting the ambitious and
expected contribution amount of DAC technology to achieving the 2030 NDC
target.

o We comprehensively grasped critical opinions on DAC technology in expert
discussions and responded to them policy-wise.

o We held a meeting amongst DAC technology relevant organizations to discuss
the possibility of setting realistic and motivating targets for the contribution
of DAC technology to the achievement of the 2030 NDC goals, derived
consensus targets, and presented them to governments and experts.

[] Section 2: A policy discussion process for the preparation of national position
report under the Article 6.4 mechanism: Inclusion of DAC technologies
as an eligible activity of mitigation

o The Conference of the Parties to the Paris Agreement (CMA) invited Parties
and observer organizations to submit national position reports for the Article
6.4 mechanism on activities including removal by March 15, 2023.
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o A Research Consultative Group to prepare a national position report for the
Article 6.4 mechanism ‘Sinks/Removal’ of the Paris Agreement was established.
Also, a ‘Sinks/Removal Council’ centered on the Ministry of Foreign Affairs
in Korea was established. The NIGT participated in the meetings of the
research consultative group and Sinks/removal Council to provide direction and
prepared the national position report on CDR approaches, particularly, from
the perspective of DAC technologies.

[] Section 3: Research on Korea’s negotiating position on the inclusion of DAC
technologies as an eligible mitigation activity as a part of CDR
approaches under the Article 6.4 of the Paris Agreement.

o Regarding the international policy debate on whether DAC technology should
be a recognized and eligible CDR technology option under the Article 6.4
mechanism of the Paris Agreement, we explored the existing literature, identified
four analytical aspects centered on the core concept of permanence. The,
with this analytical pillars, we analyzed stakeholders’ positions and negotiation
issues for each aspect, and established Korea’s appropriate negotiation
position based on the current status of Korea’s DAC technology RD&D.

V. SMR Technology: Research on R&D Design Options
to Secure International Competitiveness

[ Section 1: (Domestic) Status of national R&D policies related to SMR technology
o We summarized the current status of domestic policy on small modular
reactors (SMRs) and investigate the status of 10 SMRs under development in
Korea.

[ Section 2: Small Modular Reactor (SMR) Technology:
Study of R&D design options for international competitiveness

o Korea started an original R&D project of an innovative SMR (i-SMR) model in
2023. As of September 2022, more than 80 SMR models are being developed
in 18 countries around the world. In the context of global SMR technology
development, in order for Korea’s SMR to have global market competitiveness
through technological superiority, it is necessary both to have strengths in
terms of technical design elements that can be used internationally and to be
compatible with domestic and foreign systems and policies.
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o This study analyzed whether the R&D design direction of i-SMR model being
developed by Korea can ensure international competitiveness. This study
identifies four aspects that should be considered for SMRs to be competitive:
i) cost (affordability), ii) safety, iii) radioactive waste reduction, and iv)
nuclear nonproliferation, and derives consideration factors for each aspect.
These factors are analyzed by applying them to the current status of
innovative SMR R&D design in Korea.

o0 As a result of the analysis, it is found that the overall consideration factors
are being taken into account in the design. However, for some factors in the
spent fuel reduction and non-proliferation aspects, there are considerations
related to reprocessing, and since Korea is a country where reprocessing of
spent nuclear fuel is not allowed, these are factors that cannot be considered
in the design of innovative SMRs.

VI. Conclusion
[ ] Research results are outlined, and future research directions are suggested.
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H2% SMJ|= RD&D YU £ 7}

o
71/l A, A2, 282 2ol Qs ol EE w7bEo] Efsta e A
Ut (Khan et al. 2017, p.512). wetA], 7|s/ldols Ax 7|&s B
TAE ste H7IEY FAAQ] 7lsolHo] HaT 4 ol %i‘jr. =, 7
Zlsoldel 7wt Aolth. AR, AEE 7]Eo] eI FHst Holy
adee ditFom Ze/fdy Tleoldor FEH=U, 0%71/‘1 Zlefdols Zle AT
(research), 7l'&(development), A S(demonstration)?] X3HE| 11, 7|wo|Holl= 7|&2] Z-8(deployment), &
Akdiffusion), LS 7FA L o] H(transfen ™ = r&ﬁ](stages)i TEE (UNFCCC 2010, para
115). 294 kA Adgd viep Zo] ‘TIAV|sold’ Ee ‘IAVIEEH o #AHAAE
olF EE FEYHE Jlwol e TAVE Uled dEAolZIE stal U)ol W
74] ol7|&= sttt Wk, F AFolAME IAVIEold e FAZIedEH Y AR A HIshA,
= = Ao HigtEL

AT %ol BE A Aol FASE e AL A 4B ThEgich T
o}
o

TlEolA’ = 7l&2] @AV RD&D, &8 183 s % x39ks)
Zb g
ZleBfAet e At ke reoldolete FY AA ] FESIH ol iy theFeiH
Exsith stoets, 1 AABode (FEdide) 8 v}, 7 A9, 7lsold &7 HI A
oF old), W7}, AR A3 wrE A, 183 EA(eplicatione] TAE°] U+ (IPCC 2000

pA). 123, 71%olde] o] FoXt A 7 wANIT o) & swarrien7} WIS, ol ax
b dAsE ANSAE o g2d (bid). Wetd, o 24 BAEE A ass ddsty] %

w¥o] "Haslty. E3 =A|7]< ) Anternational technology transfer)oll = 7]<& 3 Ao thst A3,
T8 S A B Ul S9E B O™ Jzg B 39 Ve S 59 Aoja
A7 Utk o]y A8 ihe A JHAVE o, olE Ved, AEF, A - FAA, Ak

3] - F3AQ0 SHA BERSHH e <F 2-D3 Zo] AE + Utk

(R 2-D 7sold Zojaesk dEs

2wHe 25, 7l=o et Metd HZ, Zlso o XA 2 d2d BF,
Zlex | 7l&ev|Eel £F, 2= 9 43 7|& BE, AF7(H, s=7(®, a2l 71y

=8 75

A 25, FxH £otd, dAMAH™o| o|sfaAX 2HEHH F=, XA
HEX™ | Folo| R0 £F siMelz ExZ, XMEtA J|& oS A & AP

ol3t olma} 2x
gy |MERE £E se 44 g, Mex g @ Zessd o
ﬁxﬁﬂ 7|2 QA g B 2= A AW Jtsd BF, XEL s
STT [ mae oz MEIIB PR, ANl AZTE, ARE Y FHY 2X
AtEl/ | MEtA J|=oll CHEF aH|REe| oAl 2 ME 8= AR J|lse got
=5 | Ad7s A 2 S5 s 25 29 3 ®RXE QXA BFE S

k5= Ockwell et al. (2009), Painuly and Fenhann (2002), Painuly (2001) =& 7|§to.2 Az} Az



R2% =M7|2 RD&D X 28 oz |

a7, o] Aojeihet A =9 FH = AMdo] vEE 71s o A (enabling environment)©|TF. 7] &
< FX87] fsiAE JheAAdH ZHLAE Fofste], JtesAAS FEoka, FAIAL
Ao QAE A|2EFH o7 FES7] 23] =Hsfof st g (Benioff et al. 2010). 1%
o TPsel & AR ol #A

b

HA, f-97] &3} E SFUNFCCC, United Nations Framework Convention on Climate Change) ool A]
THE J|sold =z LY AHAA FAE ‘Tt & ‘AL Ak’ E EES= A9
dogZx Ao Qo Jhesdde FEAH 2 FIIPAEY r]solde o]do] HE A
zete Be 84

AR Ps5s YretH, A7lde FAFS AA, V= HABZE Hof
, s°l EgHET AF=o] Atk (UNFCCC 2001,
Annex, para 12). °o]& ZHN84E FHSt= Zlo] A= 7FsQ<lenablen v 7HsoddS %

dste LSt Be By d93E o (Khan et al. 2017, p.517).

, Zlgoldell ol AFAR] (e vARRD Adax’ & S5 fd 2o
A HJIL 2 VlecldE FH3e AAMNAYN Ttedd’ 2AogE AAA HIo=E
HiEtE = 3=tk ol Fojes AA BAIF Ve x4 Aol T WEAHo=R

ke Bl T At Zojlaa ada ¢ yoprt ks 24e A%

s 3 ZE Aol EASHA ¥e A5 E AP¥T (Painuly 2001, p.76). 7]<=3HA A
Ans 9 AAH HoS AHE Ao A HATeR TR Aol 8de] ' AA
2Rl A Z Ao vAA oA o] Rl AL, Fojasel thEk ARl AN Hoe
AANH FEAA e s o] ol (Ibid., p.84).

o] 7 7kA #AE At vhFe <& 2:2>9 2 O, F dFelAE Jbsdd
Aol aart BEA WS SN & ° HAIsaAk ok I )= UNFCCCellA A e
WAEE ANES 3 Aojgarehs dolE S8 =4 7IRelA, 7Heoido] -Agk A
Hom otz Rr] gl 3, £1 FAlZIgoldelA mAH HE sjAsoF sh= A
G AN A= F8 }Ee 2As ok sk ArdEe]l FRE EAE] wEot.

G 2-2 Aolea 23 7Hsod =4 84

A HUMN FHaH
o4 A 7tso{Ad =4 =¥
J|S™ /M /A X/ 7|&0|A 7|&0| A
(7"%01.7_‘|:)§>I'OH9__+_) |E—I/I=I—I/H'_ —|/c> > AIE > LE _
HE XA &fd 2y =4 2HM 51
N H= A= Sl = =3
W B [(gasge [ 22 | ds | [ =8 |
EFEEEEIEREREE R 7|&-FHH
(Zts0id ~Fof 24) >
(2 "oy [ AAE [ sbsoid =4 | MY HD

A8 A7 22 WEe ENE AA B
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

5 A7E o 1A ©A FoA A 694 121 76 FEeuA @tk ot T
Z7be] AR A G /& o] AHHOT B RRo]y] wFolth

AR, 6GAE AR AAH dF AHH Aoty At &l tig Zlsolde] oA
Fo=o] IHEE BA ol X o] AL A, 7eo] I = o] &

welA, AlfF7]&e] RD&D 2 &8-S 93 AAoly oA AL A =

4% dart Atk dE B0, ol& AAAUA rlsd g R&D FH HEs| R,
=7kF R&D @] F& o wet o3 7tsode] dd + dok R&D 2=9ES HAs)7]
e D Zlsd dg F57HY] JlE =) B 2AS A9 7Rk Js ]

=zt R&D FE Z2IPE YlAs 7 AdodA Jes E8ste AF ZEO
AAEoJok a1, 7le AF dES HaAe i 7iwo] AA 452 B¢ =
g2aE Azstr] s AFANA A= =99 oldFAHEIt Fastth ol Hoz
AT =7t VEEYS AT BHo] dasta olE AYste AAH o] Had Aot
(Benioff et al. 2010). FAloll, Al 7]&ol] thdt 7]& oMo YoiA o] A|H oAy
o9 FAZQ AHHo] EASta oo wet dx B PAHF Z2HAZ7HA] o]ojFThH
ol TAAL FH Fejairt Ho A ol#d Thedd/AolLsdd tiE AR
FE A AT Qg g0 olye} &g EA3t olE oldMItEE HUE dTEH«=
Zolgta B} olfg AAl AAH APES TIA 7E olHA LA AV dAE F
. £3] R&D T@A9] 7&9 Afoe Zles AFoZ ®BAsta = H7ke
A3 71Eol7] Wi sbsdd A/ ek tEA FYEA wwxd 4 9=

ON

A= Ao

{F 2-5> AA oA 71&9 R&D Y 7heod

R&D 83 8 7ls0iA
R&D HIEL3T 2l 2= =7} A
CHXF R&D 83 Aol o]FofX = REWE Ve & T2aY
715 A3 mEHg ] 2 A AHA(IPR) A%

Z}=: Benioff et al. (2010)¢] Table ES-1¢] &5 EtH=E A= A
@9, 69AE AirlEe B AR Ao Ao axbseizielgd, 7

vsh o], R&DE A1 A4F R Anl2o
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R3% 2/l =47]% RD&D WA Wt |

H3& =L/ sM7|= RD&D HX tiak

A27goll A A nte} o] 7j&solxd Fefagle wlg trFatAl EAlstH, ol& FHESH]
AR AL wg Fosth AH= AHd A =75 &8t 71E9 RD&D #H &
XY 5 J3 AY £ 7] wEolth B AoA= Z27]s RD&D 83 ko
A B 7] st A gl 4 | &3k AEZE @] APCC, Intergovernmental

Panel on Climate Change)’ & THOZ, U FFoA+= dyate] 845H dA7|s D 24t
Y371« R&D #d HRE FAHCE A% A54E A 2

£ oo fo
2 mlo r?ﬁ

A1A (ZFA) IPCC A6xF FrlR1A 78k =47]< RD&D A F 93
1. IPCC A6x} H7/IR 1A AL

713t #e AR 3F FoAwrcow 7IFWHste] A S fste] AATETIT
(WMO, World Meteorological Organization)2} 1<l 74 A & (UNEP, United Nations Environment Programme)©]
19880 FF o7 AP A Fo A olt) IPCCY AMF=FLE A9~ A|Ynlel] X3 9o
w (IPCC, 2021), ¢F 6~8'd9] H7tF7|vith A AA e H&AEo] Fqs 7| FHslo| thak AT
ANES el Ak H7ER A (Assessment Report) S {Fs= Ao F82 7]Fot}h (7]
A, 2023). IPCC B7tF7] EE a3 Br7iF7]d AR e AEE oJFo] Br7iRaA 9@ F
dRIA AAE gTste], ol A6x FriFr] kY] oS fEudr st o34
T7F AZEo] ol BuA AAZe A A S FTHIIAT oS g TES FEH, oA
Abshol = [ 3-113F o] Al 7)ol AF-1HWG, working group)©] =43k}, o] Al 7] AF 1
T2 AIAFIFWGL #sta 27, A2AF-TFWG, 71 $ust 93 28 H ), ASAFLFWGIL
71%ws gspholH, ol FrHH SR IUFATIAJWMER] Bl A EZ(TF, Task Force on
National Greenhouse Gas Inventories)”} AT}

FJ

LlEHaY

I
HIURI8 EeI8 ueId 27t 2dna
@wu N K, 58 WY Dives 8% YR QAIFA
TSU(BZA) TSU(&E) TSU(@) TSW(E®)

T, 710, HEX

[218 3-1] IPCCe] =& FA
2= 71743 (2020)00 A 23

_13_



I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

PCCO] F2BFoaE /1FUse F4, U F3, 9% F7h 1

AL
K
2
olo
2
e
2
iu)
ot

A AA AF AAEE AESIY AUt oF 6~8Wd3te] HIIFI|E2 HIFRIAE EIHs
T3k oo umet AYHAEZ FAR EEHRIA P WHERIAME AIEI|E SO
AA7HA] 6 BIFF77F o, ZF @rtEr)Y HEF AEER HUtRIAE <F -
2ol 7] & M3} E SFUNFCCC, United Nations Framework Convention on Climate Change) 374 Al
T3 #Hgx AR 8351 (PCC, 2017), T3 A MA AHEEo] 7[3Hs &S f3h
A H 9 AL 2o Ay AR2ZH FEHT
<& 3-1> IPCC H7}H A AL Al7] & F2 7] Y&
IR A S A7 FR I UE
X1 X} =7 2 A (FAR) 1990 FAHT | =S 2HUNFCCC) AHEH
H2X} B7 IE A (SAR) 19954 WEO|MAM AHEH
X3X} -7 2 DA (TAR) 20014 2°C 2= = 30| O UNFCCC Atde| =2| &4
HM|4xt =7 DA (AR4) 20074 WELMM ZEEAMol chet 2AH M=
M 5xF "7 2 M (AR5) 2013~20144 Tl2| &% RHEH
HM6xt 72 1AM (ARB) 2021~20234 ™ XA O[JAZ(GST, Global Stocktake)2| W7 =2 M=

A5 QAE £(2022)9] <% 2-D< A o2 dEH = IPCCR2017)

SaE PCCEl A6% WAF 520307t vhResE dxolth ol¥ A% BrHE]
o= SR TA 39, WHER A 19, 83 H7R A 4d0] AIHE ST o] FollA
S PARTAGE ) ARIFHE 7] 194 W AROF RuA 3dw FEEA
(SYR, synthesis report)7} QAT ©] F, FFEIANE H7F47] ol 2 g SHE A 2 3
ZVROAME Frdesho] 7—(1“35]*“3] ol A6zt HIIRIA S FTFRIAE &3l 3o LXHE
ATk A, 24 HuA o] Wisty] W] ZF SEEIA 9 FURIAE HuA 4
ygo] 971 ‘AHAAAHAE 23k 2 9FA(SPM, summary for policymakers)” 7} $HA EIFHE T o]
g A6xF BT EIEE BAAE <E 32> 2ol AE 4 Ao

1 off

(E 3-2> IPCC A6 H7}F7o) e BaA
HIM 3R HEZF A 23 UNFCCC 39|
1.5C(SR15) 2018.10. (%484} £3]) 2018 Et2}-o} s}
EmE DA EX[(SRCCL) 2019.08. (M50 Z3])
sioF 3 Bl (SR 2019.09. (H|51 % .
T °|:H1| - |(|S 0ge HISTA S0 | 1054 oia =% 3|(COP25)
Jt2Al7}AOIHI E3] X|E| 2019 .
i 2019.05. (M| 49%+ Z3])

_14_



R3% 2/l =47]% RD&D WA Wt |

HOMER HhZ71 AA| 2 UNFCCC 39|
HM1AEIE (WG] o ] .
dFaEWal) 2021.08.(®M54%}F £3|) | 26X LAFZE3|(COP26)
HIOM
H2AI 212 (WGH) L
X £3
e e 2022.02. (M 55%F &3]) orst o= 85 (CopE
NE=INE= 5
HIAT 2
I3d F 1= (WGl 2022.04.(M 56X £3)
HIOAM
Z=3HE TA(SYR) 2023.03. (M 584 &3]) HMAXE MK 7L& 0|3 & A

e AR

IPCC A6xF B7IR A FFERIASYR= A6 H7FF7]o] H3tE =g Ry
st 7] 5 W3} 7St Z-gkste] A 9 gt g FHA ARE AFsta, FF 4
o AE AR O WaFel i AHH AAHE AT
Longer Repor)®} AHAAARAE 23+ QofApPmzE T4 Atk IPCC F3| A FIHRIA
SPMe] ¢ & @9dine-by-line)E, X ITALRS A A &9 (section-by-section E %<10°]
o] FojA =], o] A6x BFIIEIA FHHIA LY BE 3
2 JAE g A FE A58 IPCC F3oA Ee AR WALAZE FAHAT. Ze A
FosgEho] 7 W&ol thall o7t o] FoA REEUA FQlEojof i Wj-&o] HiAfo] =3}
2 g Ao ol¥l FTHHRIAY FAHL (E 3-DH 2o

>
i
ofj
o2
SRR

(E 3-3> IPCC A6 BrR 1A 2FETA ] T4

T4 248
(A) .« olzio| o|3t 7| $HBto| BEE B 2 2012 Het #AY AlYE
R72ust 88 2 4 | XS 9 248t uSol thet gt

(B) o Of2 At2[ZH 2 Lol whE 21009 7EX| 2| 7| = =tof| Ciet Hot
W7l HeL e A3 A S A1t HA|

I

rot

() « E7](2040W 7R )oll B B7HSEH XS kst WS
o] g w72 Sy ok & Al

ogt
0o

M=ol of

Zg: IPCC(2023)2] Y && nigo =z, AHx 24

AG7hA A2 mkel o] [PCColA EXhetes RuMs IAHoZE 7| FH3E 4ol
-9 T83 FAAEE F8HH, FHACEE T4 7|FHste] A0 A E_HE=
- T83 Husolnt. EZF oj#d Huxe HF Flde A AAY EE FFe HiA
W&ol that A& Bl slo] ojof st= Hh, BH AF JA vig Tt & ¢ Ao




I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

2. T7VE7led T4 [PCC A6xt H7tR1A #d ts &F

olgigt IPCC XAl A6xt F7} ZE2AM|2oA et 7]4Ho] AR ALY te&=
28stA T o] FAHANA FUtsAT|EAdTLAE O <E 3-409 2ol HRkHQl AL
Tttt 42 EFo thefA APz Lol =5 sHalth
G 3-4> 2023 7], IPCC AR th-§ A g 17527 sdT4 o &5
T HM XY &S
HOM (‘22.11.21~'23.1.15)
HE IPCC M6AtEIIE A SEIM HEHECHFGD) AEZY AA
US| ('23.1.12/ 7| & =M S| 2|4) H4xt U S ez
geols| - RIS MI | sAT L 7:.*%%% e 3 dEold &E
BiATZA | (23, 1.9/7|& =H =2 o|4) IPCC Mext SREDAM S EfATEA
39| - IPCC M6At S22 1M H% M 2%t TF 2o &0 3! 2
(B3| AE[9]) IPCC AR6 SEETIAM SPM = bt 23] FA
(‘22.12.14, 16, & 21)
(ZIME T feliet YR ED AP ™A3ef) 23.3.2¢ JHE & A
IPCC &3 | (53 £3|29|) M58kt &3] MFOHFETH &0{ (°23.3.13-19/22|A 2lE{2iH)
- IPCC AR6 B2 1AM HAE0 st =H 3 el o
(&3 38 &%)
- Wl Z|XHE AP E2|E YA 2E X 2 HelSH e
(=& 74=)
- (FF]) 7|4E, etaSTESMAYRYE, I35 |FHeZH
H A - () oHX|EHMATFY, ZItsMT|Sd7a
EAEE | - (Z3Y) IPCC ARG ZEEIM Sl7|d =™
- (BT sHTA 9Y) = T g 2 ART|H 2RY EE XY
(BEEDM FEHA X|Y)
A5 AR} 24
2.1. IPCC A63t F7AETA ZFEIAN FE AE Fd
Al A E nle} o] [PCCAA E3tsle HiA e Z= BHe Y& AE ¢ 5 &
3 HE Lto] o] Fojzith oo WkE A6 PR IA FFEIA A HFHA B
A g kA AEZHERE oYt AR HAE Zo] mlg AFZH o= o]FoHn. oW F
SR A HF A HEHFGD, final government distribution)ol] Tl gF 74544-;‘43 2hd 12€5EH 23] 1
A7tA] APEP o, -271# [PCC ml ST 3] ALFI1F AEd3] FH7 A=
Al B ARAE RGN AEAFIFES) d-d HE g @E%— g st FastAt
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XN3% =U/2 M7= RD&D H

T HASARYS ARAEE AT IE AL s e AErtEsEe] B9
& AEst= Aoz FPHYY. ASELFILF HirA
Hol e, 7132 Al tEorEd, A14%
PN -
=

Mol el sjgets FEE FEetaL Utk o
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2. C.4 Synergies and Trade—Offs with Sustainable Development
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4. C.7 Finance, Technology and International Cooperation
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ol gt 7l&o T8 B JLL KF -1 Zo] AYsE F Aok Ao E A {9
FToA el AHEAE, QA -7 FF ] A FAPE S T3 u =& A EEs AR
st 24T F Aok, ol & HAE T IAEY AdS F&she o] FasTh
<3 3-12> IPCC #A6xt BrIE Ao “7]&’ o tigt T84 =
T &
e (2H) IPCC HM6x} W7tEIAM HMIMFIE(2teH) 210N F H16E0|
AL 7Y A o|M' g CR L U
=H 29 « (9l2]) IPCC "I7IEXAMofl Z[g'ol Ex HMEHH3AFIE =E1AM
H16ZhHzE zx2 xetzl?led, o|s 7|=Hst (8l SoM 7[s'9
40| Z=xEg AlAL
o MUl 7|=29| Tty 2010 o|zf &S| stetsty 20| Sl
ol
TR I
=T (ofl: ENFE £h7} 85% st X B3R 108) ST, sliE(2] £} 85% izt
3 2Z2 1008 37
o J|=SHAAARIO| T|sH|E Sl=HE Thsotil ot Ol SOl MulE
IS8 AN A ME, AlE 2 2EM ZHY, XEZIISUMSE(SDGs)ol oigh 2
|5 E M3t
e (VleFk M) s, 33 RAD FAL AS 2 AlH A H[E
7|28 Al &z 2t ~lE
= s Zbx
EUEETET L (rede mY) 223 KW, AH HHMSZ B2 S), olux &8
JHM Zol cHet 2F 2 2 22O S
o Jladile| BEA EHS0| A2 2, 0|5 sli{A5H| fIet Au{HAL}
7|sdele Yol 2ot
X £7ts Uzt » BEAH B2 AtelH EES), 2ol de, 2HIRE
245 5 2H(trade—off) 2NC|ssteR 5840| S0k O Bo| oH|SH= HEf), o2l X|4|
2 M SAtof| chek 2| & B S
cJHETE2 M E 7l A & =M ok =2 B ol =2
okst 7H5097d (enabling environment)«oll Z[2lst= HE, 7|&4l ¥
Il o
= I
INE= 3= « EQIA Zor25) A5t Es) U AHAZHEH) 250l F& AIE L
ZE7H, MY BE J/2N AAH L olmal 2= s 2 0/3
g 7= oy /T/J g8 e ZIE} JHE RHTL, 2E FE
X2ItA] A2 & f 2o/ EE &
A =: IPCC(2022)9] A16% 2 IPCC(2023)¢] SPME g o= AAF A
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4. IPCC A6x} B7R A 718k 71%7]< RD&D A3 B}F =&

41 F8 94£FH 7]ed dd [PCC A6x F7HEIA FhEIA S Y&

7

IPCC A6xt B7R 1A FHRIA F FHUHHAME ZFxHEH 8EHIL Je F8 B4
T3 79 FEE 8o Aed FES AdRd (& 3-13»eF 2o Frid o=z, 20224
4o WA AP E [PCC A6x BrHH A ASHFIEF Rixe 7B 7lsol disf) &4
AAE R Jerng AEFIEF BiuAdA Y 7leS FR5H bdFe B 94 (&
3-13>0l & 7]30}0515} FHa 2, IPCC A6AF H7IRIA A3AHF-TIF HILA(gsh) H LA of A

olZgt F8 A 7l g WE&Y M= By <GE 3-14>9 #Zo] BAt. o
o2& ZF 7l \’410}04 IPCC B A oA oAGA AMzsti YA Aw B A o)

»

¢

:

(ZE 3-13) IPCC A6z} H7IR T F FQ e8AZE 7)< A3 BE
IPCC M6AMHH 7} 2 A ZEHETA
2= 100 A& M3AMRIE 21N
SPM Longer Report
— Sec. 2.2.2, Sec.
Ef k- 2= A.4.2, C.3.2 451 Ch. 6, Ch, 12 &
Ch.6, Ch.10
of 4 X| &t = C.3.3 4.5.2 ’ ’
A%l h Ch.11
3.41,4.51 Ch.6, Ch.10
HFO| 20 L X B.6.4, C.3.3 ’ ’ ’ ’
Fol 2of L4 X] 453, 4.6 Ch.11
A ZH-A[HE B.6.3 4572 Ch.11
At M ERLE} e B.6.3 2.0 Ch.6, Ch.7,
Ch.11
AABH I35 C.3.3 4572 Ch.11
T588 C.3.3 4.5.3 Ch.10 £
o|Ux &S HESEE C.3.4 4.5.3 Ch.9
2.2.2,4.5.3
CIXIE3 - ’ ’ Ch.9, Ch.12 &
IxI= 2 483
BIAER - ANE-EE(C
CCuUs cus) B.6.3 3.3.3 Ch.6, Ch.11 &

7k & [PCC(2023), IPCC(2022) W-&< ntE o= A A

3 F A4e gL 20230 F Al ALelH AW AT AR 20239 89 £F P W AYAE NIGT Focus
AlE 12 TA&-FdY-Zes. (2023). IPCC A|62F H7F Hax FFRIA 79 7137 dls AARL 9 8-S
e Agsen 20230 S AR A8 B, § w0Eel ol Al sl $45 AR iz
e AT 5 Z}JJ.-J ISSN —E 2983-4406 (M3} 2983-2330(1 4) o]t}

) Sltorel Geaq Sl Aol 5§ At s

_40_



M3 =U/el =M7|& RD&D Y U

(& 3-14> IPCC A6zt B7IH 1A ASHLFTF HiA F F2 d&FTH 7le W&

Te 7% TE)
o BT WM e 2old Mul S M2k Y US2E, 22X AlLR|29] Al
TMeAz o= YL (HME 4, HE 16)
« HEOIMO 2 B80| 7h58 MEM o] X| 7|22 (ME 12), 7|5
SZ1} 71 e Zoio|M MEZXIZ, 3 M7| Ul 275=
ol x|Ze S7t5ks &z e x| (MEf 6, ME] 15)
ENFE |« 2 2 Zof| i G5k0| Ho| S-0f LiX|-AlZF WA A XE2I0l| A
WMoR B AIRZS UEs 4 s 7|22 I (I E (ME] 17)
o A20| Mx|510{ A2 of|L{X| Ab| L 2AITIA v E Z=0| HsE
(E 9)
Efobat- « 2H 82 o|UME|E 2 Citst 2I1S0| UHEAYS S0i517| 915104
=g Bty 2Ms 835t AZ(0: ETIP PV) (HE 16)
« HEOIMOZ 20| 7h5s MELA o 4X| 7|22 (ME] 12), 71
ZAreo| EtE = oL} (Ch. 6, Ch. &), 24 2 AFS| & o4 Skof| A9
AMZIMO| =2 = U2 (ME 6, ME] 17)
ey | ¢ 2E UNS 2 Eulg AT, 3IH Dl (otor)el HH D
ST | FHo 20|27 WHMBS BOi5tD H|ES HAUE £ US (MEH
6)
« 2 20| O3t WE0| X0 S—of L K|-AlZF WM A(nexus) XFHI0f A
WMoR B AIRYS UEs 4 s 7|22 I (I E (ME] 17)
of L |
e - MEtS Ma2{gke 25t oA HET|S=2 $a0 EAEol 52
Hoz BME|L AA 2 ME Ul fsH Zoje0le 2=5of &
(R4 6)
o MM EOO|M IS AES YSIME aBISAS} 2R8AE
e 2851010f B (M1 6) _
o & 28F 200 M, B EFSIEA(SHC), WA 7|2 4
X EH (LOHC), 22U o} S Cletst 7| £S0| G751 Y20, E3|
otm o7t 21 LS (ME 6)
e 4 H20|M E U HTol|M LS o S22 e M2 Y
MEMA 42 TESHA| HAS| M2 5 22 (ME 10)
o ME ZMO e TSR, SR X SMO| MEHE el 22 SofM
R23 Clot 72 S2 siMe 127|20| LRE (HE 6)
e CO, M Z/UHE|EE 2|8t 2% (dispatchable) X222
2L5’_7|._0F
atojeoji{x| | * CCS &Hleh 2l BECCS= MY & UI7HE|= viE 24 7k

. MY H2o| EIERASIE 95 WAl Y 12

(xH E 6)

o 5 T2 BEtast XM @R R HO|RHERE EE Vs

(HE 10)

|
HIO|QUfAZRE SSs A2 Met 7ts2 (MH 6, MH 1)
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m rx
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tol

AMAZH 9| of L4 X 1%@ 7H_§ 2|5 P04 EIXIE*RFQF H g
7| = (waste heat to power (WHP) 7|& £)2| dst =2 (ME

etat petez M7| 2Y2|E|(EV)S Heo] S235i0 (HH 6,
e 10), 2l A/ Z2H(BH | 5) 7#50| 2 (ME 10)
LodZ| 2ol 28 W X M AR (MAVIL, HIO|R IR ) 7[&2

Sall 7|& 7|&0| BV S92 A7|=1 ¢! Jtset
Aot 3 AE 2u dE g skt ESAI|E 52 286l ol X
IJgsds s Y7 HE9 ME/MZE &dll 28 & L H|E
HZ 7ts (HH 9)
EINFE HAE 7|& Sufficiency(oﬂl-ﬂI% Q2 SHX|

HEES 23)- Eff|C|ency(01||-17<I 28 &Fh-Renewables (KMol X| 2 7|%=
Fekol| Cist 3| SEHNM BC )— o|o|st= SER Z|elelaz Fad
T AUAS (HH 9)

3D TR 2 J|er [ W= NFHSIH X&Itset dFS

Al, loT, 2lHlole & FESL7I=(ICT)ol HZokH ol HX| &8
7H*101| 2Z=|Lf, CIXHEZ o||X| =27t 7 = U0
Mdeot m2|ot 2t (ME 9, M 11, MH 17)

2ATIA ol coherst OIoHJ—”#IﬂEQI HE 37 A 250
S35, CIX[Hets 0| & 7tsst sl & (MH 11)

m
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e
>
H
(1)al

O
cC A

ik
oo

~

7| & M AR -5 MH|of| CCSE F&+a10{ X EbA of| L K| 4+
JH=8t (ME 6)

SR Lo Hf FME dafd Al Ml =z & daof

CCSE %L%OF: ZECBECCSTH iU = AZ (HH 6)
AIHIE MAollAM CCS 7|=0| 53| S22 (ME 11)

CO, M (CDR) 7|==Z(BECCS, DACCS) Tto{ i &2 akaff 7tset

(MEf 6, ME 12)

MU Z 7|=of tHek 22 RD&DE CCUS 7|a7let Lot (ME 16)
N2 B2 347122, 7|55 84T} ALSI 2 gk
227t AS (ME 5). 2 AFRO| B2 £ 0 & &2| 7|&0| 52

(B4 3, M 6, EH 17)

A5 IPCC(2022) W&< A= A
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411 BFB-3IH

Mz [PCC A6z /IR TA FIR A= gd3-Z8o vE dAFJS 27st. S
g3} gAol JlEHos BE JbEIA WEEAY R FE4el FoAL Yok 53
2010~2019'd E<F B kRS 85%, FHL 55%°] @} stgto] lem, Bgw I %I

= <
108} o] F7bstath. &7 st&f 8 By SUE A% A H2ole & R&D, 45 Aw
o 8 Al xASo] E3HEY (PCC, 2023, SPM A.4.2; LR Sec. 2.2.2)
Bk 8 FY o] Anlg FHOREA HE FAFA] AAVE FasiH,
# % Fadd dasite Ae dustal Ao BR-FE, ouA ZE i, g
= f 2 bz, #7182 AHE 7]EQ0 USDItCOreq®] F& [0tk EZ 7]E 9
T 2 AlzEe fls) = &84, AF Thstt AY AlxE, a3 ek AR
o] AT S FAE dosith 9, DAY ohAska: ¥4, 99, 259 ¢ 5 2
8 9 #EE: A%, duA 58 Ane AUA AIEE zﬂ%l?l“ﬂ/ﬂ 71 5Ws HdE
A1Z 4 5k (PCC, 2023, SPM C.3.2; LR, Sec. 4.5.D).

o

41.2. 4

2

[PCC A6x} Fr7lH 1A ZFRIMNE $T4
T oA, A&E7MsS Holedsm

X o
12
e
u

b2

g
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g
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r [
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o
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BN
ﬁ"lﬂ

%2

’

, & HFheavy-duty) ST o|4kstERA n) g

Bz vl 8 H7o] Hast (IPCC, 2023, SPM C.3.3; LR, Sec. 4.5.2).

TR Al dAm 45&«] Aog AWstr 49 Ve Axsta o oy
SRS VEY ARE AV, T4, voldyA, HAVt2~E et S vt
(IPCC, 2023, Figure SPM.7)
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4.1.3. "fo] oA

HiAz #le]oU|AE weiEodA F49 A ARHSE AAolA
A &7Hs% Hle]led B s @] 9 S 1
2023, SPM C.3.3; LR, Sec. 4.5.3)
a8 vlo] oA E AAkslE dHlo] RAAH 9 =
Hpol QoA g AEgLte, 53 WiRE JAPH JAde]l EAAY A, FAA
B A B SR FFEGE, A% 2 FAY G, A9 A, B3R A4l 5 EBHE F
AT titE Aqtzd 9 HoleddAl FAe] & e ol
Age 718tA He dHadE Adsr] 9 &
SPM B.6.4; LR, Sec. 3.4.1, 4.6)
wehA ol R FEFES Haser] skl JIFHE S =Y3 FHFHo=
A davk Aok 713ds g 3 5% d42 vy duA A2EEY 2, sol 2o
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E &ofll A && 7Hs?

3] 4=5ZI(EOR, enhanced oil recovery)l] Tj

AHES APt (IPCC, 2023, LR Sec. 4.5.1).
414. AZAWE

g 9

3

Ho

)O

3z =
T ©

s}e}A)
skt (IPCC,

1
|

stk (IPCC, 2023,

[

A%, AHA,

ZF4

deires @ A

ofel]

=]

ARE, Ao =ZE 7

q A
e

=
Ak
=

=

CCS 7H&A4dol &y Ao (IPCC, 2023, LR Sec. 4.5.2).
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2023, LR Sec. 2.2.2).

4.1.5. A 3}5}
ok FoIAE &)
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edzke WE FFe Fa B,
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I+ (IPCC, 2023, SPM C.3.3; LR, Sec.

3|

2

G
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R3% 2/l =47]% RD&D WA Wt |

AE FEoAA AE 5& MALS ABE& HFA0 UDACOreollAE €A FE <3
IAEe 747k (PCC, 2023, Figure SPM.7) . 53] 21&e] &8e Fady wde Jgoz
ATE 7= Jdth 8 9 43 2 HF AA¥= A dd A2 PHELS HT AHE
FEEE, $4u%, 499 AAF 2472 sE&Fe 20509704 wo] 2=kl Alug| e iy
40~70% A7 5 Uk o8 RE HU|SE s Ay 87t 4T AoE AuHEd,

Jxzet &g, ABESH a4 &Y F8 U 843 A= HY 8 FUHE IJIE F
21tk (IPCC, 2023, Figure SPM.7).
l;l]i |

gk k3t FAI A FAY TFH HT AN dEE FE&L F Aok EAY A
Ag 2 3t gAhdE, FAANE AAY W BFE 9 W7 HAA AFste 7IEAAHIE T
53 7|EWH3 g3 2 YIS 1HHsE A, FHE TA P AFZH(co-location of jobs and
housing= 1% EAAE A, dHeus 2L 53 E&@7, AdA % Ad, 1d&9
a4 AA- A 1228, YA 2 &4 AR A 2 AS, AVsE so] Ao (PCC,
2023, SPM C.3.4; LR.Sec. 4.5.3).

4.19. A3}

dAM = 1‘4%]%*_5}% 75‘8-0}‘:} CA] %Eﬂﬂ el A ¥ EHRE 9%
A T FR1, A8k 9429, 28l dE Wl £ 2239 W
Azrstal o duyA EE&AHQ] wFE WHoEe s TrsHr] wEelth (PCC, 2023, LR
Sec. 4.5.3).
a8y gAY 7led AHlx ko] x3t 9 AAAH dES B ouA as&S AA
AT, A A A 4EF E AUAY &8, AAAF HZEY FUE
A FAAQ FF, =7H 2 =7RE vEHA ost: BHe F Uth
olof], A E3t= AHT AMdxef FAo] Fgasit (IPCC, 2023, LR Sec. 4.8.3).
shE, OAE Vel EX HEY HAFoE JA¥ F Ao EXAE EUEH

f
>
=)

W
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Ll

A&753 Ex #E, 29 AN AL 9T tA"Y 7% s|aolAL AYAL 7
EAAE W2 A% MEF ARS =M 247t 2y 2 ®28® AT (PCC
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4.1.10. &2 X3 - A% Z-8(CCus)

ojf [PCC RuAodre 47t~ IF AR CCS7l 83 5 A E xFHAS
ojitster A 9 2ATVE: YA R Edste RAdE HAAT 3t A== CCSE v A &g
FAsE FA4 2 AL AUAD@YIUIA, CCSE A 83 sidr R HAst= A, F8
=W 22X 92 585 A A, HolksgA 2AVIAE TAFSe A, olkisiEA
A A(CDR, carbon dioxide removalDE &-&3h= Zlo] HIAle] 2=t (IPCC, 2023, SPM B.6.3;
LR, Sec. 3.3.3).

A AFHOE o|ihsterd AFAFALS Ved &7 1,000 GtCO, FFLo = o dEH,
ol AFEd3E 15° CE Agstr] sl g okistas AMAFERT B Folth
AsAd Fxtol AH™A AAHI FAgHAGA oFEAE WWERE IFZHOE
IHAZE F A& AL=Z T (IPCC, 2023, SPM B.6.3; LR, Sec. 3.3.3).

A AHE urel o] CCSv 7 33 2 ARIFISAEon taiAE A=
7Z1&oly, CCS7F A% 43t gAol He T -AWE-&&E4d A4k okl tsiie &

PN
%

Attt CCSY &82 dAAl 7led, BAAZ, A=d, A H, A T3ty Ao a4
e gow, AT o TS F84, 7ledald e o] ol HAoeiS

A2 4 Ao (PCC, 2023, SPM B.6.3; LR, Sec. 3.3.3).

o
N
3
S~

4.2. 71%71< RD&D AH W3 ==

o]l IPCC A6x Hr7lRuA = Uz g8i2F5H AN7|E€E2 FE5IL Ue
cherad 7%l dld AREe] F2aA ROl den, BaFy Hue BAE Aokl 5
Zl&Eol] ek AN A Z=RD&D, research, development & demonstration)™ A& ZF=E3sha
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©% 7&woE degly] 9% A oo dge] FRaAT Yok
AR BE A"l EASAD,  FAd o &

CAAL A=, AEERA, As R a7t A AR o]

Basith oldd AYEL 1dtel ol IPCC A6 BrIRIA FRHIAE F3
Ut cAsE 2 © . 4
5EA A2, QANET W /1F71E FAEY UM A =EsE 5otk
shid AmRd og 2o

AR, B2FY 1€ R&D WFAC ds Awnung gk AP BaFY slEel
@ FF R&D FA: #F U AHY 4F % 88 7N AR
e waFY Jed WaAE Wt s @ 1e@ RAD FAe SAFoR 3FY
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A2t gen, o
sttt -Evhel B
O MA7eS AAS old gk 20503 71A 9] Exe} SHAZFHS A AR
BA3FoZ 20229 10€ ©#HAaFH ] =
o] R&D AAE 11 A, A4t 7]&o g R&D #xF oty 7|&E 7|&
R&D HA 1Hd 87} Ao

lBR P A% B AEHUAzAe B BH GA FR3A B2Fn ATk o
IPCC A6+ F7FR A AZPFT-TE@sh BiAols 7€’ o] 35 HHEIHE AXE
gE AoE E o, 7|33 g P AdAdA V&’ o FaAdol AxHI Yte 2
& 4 9tk 53, ANE Lol Bl s FR@U, o F ANAE of S1&Ee Wb Bt
| 83t @rtEters 71sE A e 27 2 7]e & AlA] 2 Hl(national or technological innovation
system @] T8 Aol HxEI Ut} olE Hall Al=®l APoA 7)< T E(technology-push) & T8
ARl demand-pul) B A& &83tal, 47 A% L Vled EA 2= AY d7)A] FA4 L &8
st Zlo] Fasith. oA7)oA VeFE AAoEE WUS-FH, FF

PH rE

o

TF= = R&D &2, 45 2 AW
/\H‘.ﬂ. H-E Ad & AAE & F Jor, Fo4 Ao s BExg A, AA 61] , ol
A BEE AF F-bE" 2239 5ol & Atk olgd AHH 2o 2 1 tCOE 7
=3t dleol $100 o]stgt A8 %= AHlE FHAE] olu ThFstAl EAISHA =AU ol
WL FHES T8l ATSZE 20309704 2019 wlEF oib] Awk oS &SI
Aol 7hsstttal IPCC RuA s EA4%T old, SEuataA 87153 Anlg gAE°] F
A2 =&t Ve 4F FAAYES AHAT7] S wete] A A7 Hasith
Y 7|3 gsg A% 71ES F8F o EAHFHA SFUE 9A EA%. ol
FAAR] SR A== 32 FeF, AEE EHT, sie] A4 " AFA] g =3
o)F, Huje] H3F YulILE A&y R aeAo] Eold oldmT o ol insE FH) T
E 7 k. mEgA Sy E83ts, S JoE gdtEe BATH VIR Je
g8 A Yehg F e - FUES gotsta ol Ay A Amdxset A
o] &g sl
T HA AR ZEr|ed AE7|e FHE HI de ARz o ey
v A7HA d4&FH 71€9 R&D FA4 Ad tiFiiEe A9e 571 FHL7|sd g

R&D7F == = 18y ol IPCC A6zt BrIR A= A&E7HsddeS &3 48
2 &3} 6§£ 53l ‘7]Zer=E A s W (climate resilient development)’ AZQ T LAAES X3S
=53 Agdqso] FelHo] APH7 B sFH o2 HITs ok k= A
= Zlolt. wetA, 715 S71E AAsta, ¥R dE AEried HeTEe

2 &8 2 AtElE FFsle g4akste Aol desith =3, S A3 F
Aol 283 §5T 71=9 R&D FAkg} old tigh A+ AHAE A2 o= &8st Zlo] £
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30 oy m

53] 7l1goll tiste] 253 2S5 U T Yok st olfre, A5e s 2
|3 Zleo] 23]y 7IFWtd tid ASols Aojetler ALY F A AFEHA U
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

TAT 4 7] wWEelth IPCC RuAM e ol#e dTadtd dajxd= mi¢ T8 v-FaL
A=H, 53] 247t AulE oAU A A|2E 2o dAlz FHEEAI vlol x|, S¥d
ago] BEAY AU 2AHn Utk FHBA A9, FEEHE A Ao AFusz
S hgel WAL 4+ Rlow oz s A BAAE o] AE F Arh who] 2oy
=z o] A% Y7y}l HE ZAEAYL -] AAY == BV HE FEYAY YT g B
B EA7F £aso] Y AGFHES By AFFFol Ado] e & vk DA Ego
B % BURE AT F A

B, PAERS A G AT

48 7l&, 4548 & gﬂ(mltlgatlon/adaptatlon convergence) 7| &2 A FFE T
ar %‘E‘r. T EFAA B 5 Vel 247t ZFol J1HsiAY, ZERstE Qg
s 3 BEoT 2% 9 A RE s&o] HEHAY sl §-ByE
A= AAMAUA srolneE, AMY 2x gul, iR shu] 2
3 E]' (FA-zF 9, 2017). o] IPCC BEaA oA ALsta A=
v A &E&HI e FF-HS -5 VIRt
oz, S oA & P Aee ERHon mHee
Al HZsk= 2ol Easith
A AR zE A-AE= g 137& FAEH dis) ¥Rz g o]
dol O AR G FAR A 2
=94 ¥ dedo] AxHA=T, ol
A | o 7] dRolth oldd okt sbsel o)
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Ae gofstar, ol e tAdy AdE TeA-a38 2 AdE AL o 4
g dEs FHsteor A MMESIe] FAHHE LS syuEl 93 Bt e 7€ &
AdF 9 dASE =rstal, F e Ao FRtHojok st A FHE FHoE I )
== e g a5ttt

1

A4zl A= UNFCCC ste] 7]37|sAHUEL ACTCN) 71sA Y9 AFY, 547]%7]5(GCP)
AF G R AAERTIE A, 293 §aARMAUS AN -2
FEAGATFAE dHd F=o FAske] GCFe CTCN 7+ 39
AT ASol 3 == Xde g 2 S E =8
458 P4G, GGGl A& 59 7|F-SAPAE Fost EAOD% ASEAN, EU 59 1
H7|+E &8 A}%l o= Frodstar, I AT A7|FEHE Tl AFHS Nt st
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R3% 2/l =47]% RD&D WA Wt |
A24d (5d) sy 5471« RD&D A F 96

L &£354 100 dd7e ==

IPCC RuAXE Zzxd uie} o], 7|$wsl o
Ao wet v FrFERE 20219 3€0 ©HAFY rjedgal =34
Aok Aedd 9 Axde] viFe]l w2 vty EAY =
el 71edgilo] FAART Fasithe ddo] o d ¥4l FAHES npHEsHA
ol HAY (FA71AEH, 202D). & FIHZE S 95k, ¢
(LEDS, long-term low greenhouse gas emission development strategies)= 7|4k
= 7l E, FY4 994, BARAE S 18t (19 3-1013% Zo] g3AFY
7 7 d AAVIES =T oW, 74 dAT]eed td @R FoE FH
st Ab-g-d HAETF 8890 § A ol FAsidt. 1 Ad, gAY 100 F
O F2-38, @54, Qute] oA, @HEA-AME, ©4F3tst, ONYTE 1L=sh, OF
& a8 @dE a8, OUuxEs, WEAaER -8 A ZHCCUS, carbon capture, utilization & storage)
]
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6) % 4ol gL 20239 F A Aol AaAE A7 A%z 202349 89 £F 2 W7 A7)0 NIGT Focus
Al 15 oA AHE (2023). IPCC A6A B7h maA FgRnA A 1F71% e AL o Wes
Bz Agueth 20234 Lo ATATE A N8, B Ul vige] eizke] £4E A AYHdh
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| OtM|Ot BT = A SMY|=HHAMH 52 St RD&AD Y OHCH HE [BE 2]
FAAZE - 100 AA7|E A HIAME =EZ2IYPT 5 HuAol U& F 104
A7) <ol O3 AAZS (F 3-1509 2ol Ae=d 4 Yok
(E 3-15> &aZd 71«84l 100 d471€e 7|ed 5% 94 Aded
T2 10 7|& 7H gk Mef
° E S o k % —(’ 9
otz Eof E_H%EKI 8 (1]) 27%(A *23) —('30) 35% —(’50) 40%
o ZZUXN7| 2k (3) 5.5MW —('30) 15MW —(40) 20MW
of| L X| N o ASKMA ZITHR/Kg): (3]) 7,000 —('30) 4,000 —('40) 3,000
&k e o SoA SEREDE/KWN): (38) 250 —('30) 141 —('40) 131
o HIO|2¢Z J1HFMH(SZ sM{A= iid]): (3]) 120~150% —('30
410] < of 4] lo| ’ % (88 = HeD): (38) (’30)
100% —('40) 85%
o TASIRINAE J|s o1-/{E M E(FA): (3]) 0% —(40) 100%
M ZHA|HE o AHE M3|M A 7lss: (3]) 0% —('40) 8%
o AIHE 235142 OiH7 153 (1) 24% —('40) 65%
£ I 474 &l Mo F
¢ EfA=EIQ|= x| AMed( == SIS o
e e RESRIHUE K E AR (55 MR tis): () 150%
—(’40) 100%
MNolmd pEat | HHEA|-ClAZ20] SHTIA _qu;—memg 28 (B) 80% —('40) 95%
o MASH oKX 28 MAH XL (I]) 30% —('30) 5%
P o XMICHMX] BiEf2] L (3]) 250Wh/kg —('45) 600Wh/kg(4AHE3H)
TOEE .2 D85 I8 () 1.6kg/2 —('30) 7.2kg/ 2
o Ly x| Lo o 42 of|4X| &8 ('30) 30% kAt 7|2 S
- HESRE _
=R =3 o M Z of|4X| ZASH|(2| 2= ciE]): (3]) 130% —('45) 105%
) o Ci|o|E] MIE{ X34 A2 ('30) 20% O| A M2t
x| & &t
o S SUAIAE] M2 (140) Al 7|EEXIMIC HIE 2 A|AH XM
. CO, A2 =T 714 A™a: (38) $60/E —('30) $30/E —('50) $20/=
coUs CoUs , A2 ()x,() (’50)
o CO, Me|ZE 714 Zdxed: (IR) A5 —('40) 100%
A7 LU A 7] E&ATA4(202]) p. 442 &S Blgo 7 AA Ay
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840] AZIEHAS. o], DJ%_‘ A5 dol HREA 2dY G425 71%711% HP%‘E*J—E« e
‘BAZY =4 7eda HAE & BARX FdZoZ 2022W 109 HmIA HAYTH
(FAFA L, 2022). & A= 1771 T3 EokddlA F 100719 A 7]=(Qbo] £ = o] 9l
ow, o]l& 2023 59 19¢ =7tArEAE3] ] At ‘BATH V|E5EAAUS] 394
A HE FAHHJG qrlde dA A3 FEo 8 EokEds, 4, 4 I, THaddEE,
ARG, 2%, qUASTA=E, 942 3570 V&, 4 571 EokEA, AWE, AH88, CCUs, 4
%
Al

qaunol A 447 7e, 50T 27 BokXEA Asa, gaFy AupholA 137) 7e, =3
27N EOoFA 2N UAAEEZEB), 8404 871 7=l AAEAT (F71AZFH 2023). & 100t 3
o HA AAH 109 511/\17]€] old AHXo] AHAMI|Z FlgA FHr|H Aoz AA

A3 g, 20223 014 Al AR 7z wel BARA FEeoz AAFHUI A BE L 7]
= AR Qo zko|7k At} F3], olyA] A4k s, oAl I d=Zeke] =, oy
A Al2H B Te dske T, dAdA M B ®shL FEsith

A7) A FAD A2 F 100t) AA7|E2 oln] E&EHI Je SH7|8-T olye}
ool AF H AFESIE o] FojA L oy ofF gyt Ae ASATIE ol FAAIA
&l ojAloF Bt 4% R&D7F AlZHE = 71wl Ak 100t dAl7lE 5 olEd 7leo xsd
QA A Z= U7 T o4t eAE AFH EZFSI= 71 DAC, direct air capture) 7| &3 AP EE
Y AFE(SMR, small modular reactor) 7]<©] QT o] F 7|&2 2023 ‘2’ 2 AZEHE A4
719 gk 93 R&D &Sl &3 o)

20230l AF=E AEFA AZEE A7z O 9 R&D dEES A¥EH, 4l
AEr)zolxt FA olyA] koA AAHAHASMRO et dF= ‘FAFLFREAA=E
Zl&, A=A 7le AdoA Fao BHEII2ERIY FALAELAS T, AL AH
A 2hAA BaZFPaAFAA AL 3 ‘o)A HER 2D LR (DACU, direct air capture &
utilization) 7]<” ;ﬁu% T - AL Ao YA ZHE 7|EWE o= 2 93] HAs)

A& el ZPHAT HIFER 2023, p7. 8, and 10, olle s1&So] et 4H R&D
b Aol ARETE AL oldF rese BT FE/HE BaAH slsAel &7 HEol
oo meEd, @ J1EEL FACR 5 T -9 UEW FEL BN 9T e
Ao @ A7 Waw = Ao

Held, 5 RIAAE 28 AFE AZEE BA5% T4 FET A" )25
23 7147 2YREUAAE 7146S FAOE J1vad B AT 2HL Fix B
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I OtMiet SHEHE= Y SM7[egEMA #5528 S RD&AD ©H OFICt &= [ZF 2]
A3A (FU) 20239= ¥4 R&D AZF =417)<: DAC 7|€ ¥ SMR 7|
QA A wpsl go] AW BaFY 1000 HA ol oF1 7t
(o3

Aoz d37l€ R&D7F J3qA Aol AW 7les 9A daTH
%

7t HH 2H7|E st o= s olH T Ve

dom, HE y|&e EIFE AHE R&D d4e 83 AA o2 Az
%= &9tk 2 thEFHQ 71€o] DACSH SMRolth. # HoME o] F 7]&9 Adat UA

R&D7} A &3HA B vjAd s 2Bz} o)
1. DAC 71«9 /N33 93d R&D A&} vj73

DAC 7l&& W7l 59 olktstetas Al Ast= CDR AW o2, [O4 3-111% &
ol 7] T F7IE FFste 38 W o thr] F9 ojisleAE TsHE TlEs 9v
gttt IPCC HarA oA = ti3Ez]Ql CDR HZHE Al 7HA] 7ls(=d 9 Az, vo] QoA dax
HAAHBECCS), DACCS) ¥ dttE thFojxa Utk [PCCE A AFH oz 2d3E 15C=E AT
st BXE @45 siAe thdd CDR HEHES HEA] &&8joF doha data glon,
1 % DACx ©& CDR HWHA Hlwgls wf, oJisarAE st do ok ddo] %
I, 7l 2 AuE obE gGA A 2 8T F e 4A = Aol Ao
(IPCC, 2022, Sec. 12.3.1.1). ©]2]g DAC 7|« @502 Z8&H7|HT= ZH 7] T4 o
AR E ATAHFE o AR Y7o ARsts AHNZIEZHAZOACCS, direct air
carbon capture and storage) 7]&¥}, EXEH oJASlEIAE 83 {FE3 AFS WHFEOZE AF
Qholl o]t erAE A Aste= A HU 7| EF D -BMDACCU, direct air carbon capture and utilization, =&
DACU, direct air capture + utilization) 2.2 TEHT} (o] Y- 222, 2022, p. 11). Aol X 7] FH(EA,
International Energy Agency)= 2050dol= A A|FFH oz mjd ¢F 1 GtCO, A43e o]4ksetir}
DAC 71&& o83 AAZ Aolgta AWstRon, o] 95t DAC & tie 45 A7
20209t oll gshA| o] Foj Ao & AFxsATH (EA, 2022).

[1% 3-11]1 DAC Anl 9] AU 7HEAA Y -F b7t vzl 42 F<91 An]
Z*]: CE (2022)0l| A 3]

1o
B
oy
i
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R3% 2/l =47]% RD&D WA Wt |

FEuel GA] 2050 BAFYH AUl 9 Betell FEREY BAFTH AFeE DAC 7
o] &&of tigk W&ol 2= Jot. FEHEHEY 247t TEE H3 g A= Ve
St E&HT YR 2050 7.4 MtCO, o] HoAujEdFo] AT A= HWE7] |, o
& AlAsH7] #1383t DACCU 7&s E83 5559 JoAuMEFs T35t ol& AY7Hs
A S(e-fued®E H&st] A FEETAA ZE&sHlthe Zlolth. o3 A=o] HAHA +F
B2 MleFo® A 54 &89 ASE UEA He A=, (19 3-12]19 2ol
23 g4 FEZE PJAASHA 2 A= JUE 2oy Y 0508HAFH WS, 2021, pp
31-32, 63).
- @8 dds T co.. B2 A8 A0/ & - E-Fuel
co, &2
WO /i . A co,
. Tl 2 e g
H7| 25§ (Electrolysis) & B8 Bueny ! g eys
A AYA] co, biE

Bid] #EE B ol CO; HER -0 FH SH —
[ 3-12] 2050 ©2%F A0 B3l Y= DAC 24 A
FA4: 2050825992 3(202D9] p. 630%1 -2

oje] f-Eugts sl AFo® DAC 7leol W3 dH7]E R&DE F3eA HIAH
Aw7hA tie 2 AF71HY] A G4k 52 CCUS 7ol tgk A4t 75 &8st
DAC &€ 7ol gt A7 a7z SAsAd 42 o, f-eustels DAC 7€
d 437l A7 HE2E AYEHAT dadFAEe ‘DACU dA7|e/lEAd” 2
Zo| FAALL, HFH R FHred TS FHIHOE L ST ed
HET o 7]do] IE B AHATVIRLE FMste ‘T T olatsE
- dH7IsME AaA ol A A Ade JAdsts Tl AT

I

= FA

E
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

2. SMR 71<9 7id3 93 R&D A1z 9 7

e

A AP /) FHust o)
2 94 WS ARz Yok
ATE od A4 A

oo
o H

oA ok Sme] TE Aol FEEM U I 5
gelme ojuel e YelAE 712 4xd drdel ta
ZHAEFY A AN U AT YFI stk
3 Aegon U9A4Y HAe BEY 5

NETL olojA T YUtk Sevet A 2h A& F b
B G B, 2022), A AFH B BAZFY 1000 7]

ﬂl]m _lo

‘AT LA o] A
<%= SMRo|] ol&<& &g .

SMRZ 7]€ Wid dA= 979 329 1 A= 72 ddsts ‘2% dA=R=Z
TAEY. 71E d¥d dAEe Eg=Fo] ¢F 1,000~1,500 MWe AHAE=H o SMR2 &7 300
MWe olste] E¥Fe 7HAc dAZE o=, [1¥ 3-13]% Zo] o2 dA=E d2st

3 A =8 TR w4 Wd4o] Vhed e8d ¢AAEC =2 st

Aol &FdE o Ave ARl Ank =3 Az A7|7F A7) W&o A
5 @ dRo] ] oAH i Faolx: AAVY ThsetH olE

ojgdl FA RE WAs TEEFEH o2 RHY Al ¢ FEHATL T F UG

2
Ad= 7HsA S ZEAT

]

[

2l Qlojotg sz 43 2 SMART =3) HAl9] 7]

[1% 3-13] SMR AH]2] o Al(v]= NuScalejit¢] SMR %7 %)
=2]: DOE(2023) 4] 2|
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g4 =ol7k Aok AAE =W A ALeIM 2030 FHAH7 GND0 B
1 DAC 71%o] 719kt W5e] Z&%E d4o] 7H5a7t
AR Z3 AR} =7 AUk ol AAIFFl EFE CCUS 7% @

=

=

=g 9o DAC 714¢ 288 = PSEZEES AFY A/ RS S48
LS

(i
b
o
o
o

A= C=A BA AZSAA e gAGAA FA S 2ol He H PR 629
FRH &AM AYZ) N A o] A EFAA| A (CDR, carbon dioxide
removal) ol 7|HEgE ThFdt A E FolA HlEHo] A4tE ¢ JAEF = &5 DAC 7]
gt AEdo] MPHAY. DAC 7|8 7|e=2= 7|3 H
¥3 2 A ZHDACCS, direct air carbon capture and storage) 7|=3 7| HEZF 2 FE(DACCU,
DACCS, direct air carbon capture and utilization) 7]<©°] Jt}. 53|, FE|FA A|6.4Z2 HAYF U
CDR FAol thalA= FA71FHsIF ek AHFTol I7HAIRAE A EsoF st vl ol& 3%
AR 2] tigo] AU, oo FTIHAT|EATF AT Fost T
o] 7 A WY FARAZ A AFAHE FESIS A1IFH 2HNA FEF AT

)
i
ol
&
X
AC)
ins)
o
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N
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A

A
=
=

(E 4-1> DAC 714 #3 3% 34 =9
75 M o W2
- (22) 2030 NDC SE Ate| £2¢ =¥ oM CCUSHl e
A Zz==Ee HWIHZ DAC 7|42 Sot ZESE 4Fo| JHseitel of
T -®R U8 HAZIASMNISE  FAoE 3 CCUS  He
HME2l2 s /NDC 7| &5t Er SaslolofAl 5 Atg =2
- (R2) TUHY Me.4E HAUS slolM sjEACR elyws £ Us
o|ttatetaX A (CDR) ®Z2M &M S0l DACCS == DACCU 7|s0|
matele 20| Weslel of%

FHEY |- (y2 gg) Anes F4o2 I ‘B ol 37t HAED, =3
ol xlgsts 9T #olsl«7t AMEo|, HdTHEolsE Ss P
2P oM7L SNE D, B B4 HolME So MM Yue xHED,
ol% 2 5|22 Sof ZIIA ot AN

A5 AR 24
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| OtM[Qt SHEHE= iy SM7[e8MA 52 S RD&AD &Y OHAC E= [2F 2
A1Ad (FW) DAC 71 7|4 NDC =7} 2228 A4 AF =9

T UEeE S 29 2023 49 TRHASH - S g7 B AR 577 2A
g | & a3 (nteragency 2023). f-glvet BHE7E & AYES =53 /M & 58S ¢
Huabrt 2021del] A E3E 2030 =7HE A 7] &J(NDC, nationally determined contribution) 737\15]—01] x3H
H 2018@ ®wiE 7]= vl 203071A] 40% D= Exol tisiA HEE AEERE

%N
ozi
g

AEd FEHEXE Ay APolth o FolA REW FEHEXET BY, wE ‘;-1 i
FAAR FRA REE 32 A 2021d g2 AE oiv 7= =5 AA o] 2023d
TFAHE AL & F Yt} o= st [ 4-118 FEE 4 Yr}h 19|, 202349 4€¥€ o] U
go] &7 oA, 20239 1€ gSAFHsNAAALI st a=y )= FFE-AAT F
Hof &3 o|itsebAX R - &8 - A AHCCUS, carbon capture - utilization - storage) 7] A, &
71eg B 20219 Fx FEFo] HAAT AR oiyd A= AJA tidiA A &
A - AAH ZAES RS} 3loF Fo) ;AT B, 2 HAH9 7ed FHs
S 534 o] CCUS 7]&S &83 =52 E GAS 5 Jd= A o517 ndE7] AZEIL
ap oy 20184 2030 B2
LB 71& NDC [21.10) 43 NDC ('23.3)
s 2 7216 436.6 (40.0%) 436.6 (40.0%)
HE | 2696 | 1499(444%) | 1459(459%)"
g 2605 2226 (14.5%) 230.7 (11.4%)
HE 521 350 (32.8%) 35.0 (32.8%)
wg | t& [ 91 610678% | 61.0(378%)
sEpu 247 18.0 (2715 18.0 (27.1%)
28 171 9.1 (46.8%) 91 (46.8%)
* % () 76 a4“
@RS 5E e 39
e | el ] geepEy | T 81 3BT |
g . S L N (S Ma-
AA [ =gz () 335 37.5%

[Z1¥ 4-1] 2030 NDC =% @4 H&¥ 53 T3

2} 5 Interagency(2023)9] p.10¢] & I=E L3

olof 2023 2¢ 13¥¢ ©=9 AAMGVIeH FHoE MHE [CCUS i AEHL3
INDC 7]& 24t 5339 ] oA AH-H 7| EF(DAC, direct air capture) 7]=2] = - ] RD&D
2 g8 3y olE EdZ vt 2030 2A47A AEERE 7o Jhs ARl tiEsiA =
7hEA7|EAdTFA0A BREE A HAT o] W FHlE W& fEvete] DAC 7i&ol dig
R&D @S A AdFstaL, olF afi&olA DAC 7]&d 719g = dF 24 &8 AYE
o] A¥HoE TP AHE At o] wj o] FPEo] BHEY Hofaist ofF 5T
WA &g xS AFstATh 1Yl ol F EUE, Syt AA
ASA A Al Eldetel A 203074 28 ¢ R
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Aot A4zt FElFA D AFTZE3](CMA, Conference of the Parties serving as the meeting of the Parties to
the Paris Agreement)t A6.4% WAHUYZFS Zr=7]7FSupervisory BodyZ k= 20223 11¥€7}A]
AA ZEel " dacks =S As AR old, Er1Fe AAT o g
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FEATH, UESEA d=x34HY, 28 AHNISEAEFDAC, direct air capture) 7]&
B I7tsA7|edF4A7E Fodtes A7 IFoIA dFEYIIE FAHUATS T8

o] AT A WA I o 2212140 FAFH] GuFel FHE, I FUF V|HoE
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7) Pk x9te] A AEL  ‘Recommendations on guidance for activities involving removals under the Article 6.4
Mechanism’ ©]t}.
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(Suggestion) National view on ‘removal’ from Republic of Korea
January 26, 2023

National Institute of Green Technology
Chaewoon Oh, Yewon Song

Korea would like to express our upmost appreciation for this opportunity to provide Korean view
on activities involving removals on the ground of paragraph 19 of FCCC/PA/CMA/2022/1..14
(UNFCCC 2022). Along this line, Korea would like to express our gratitude to the Supervisory Body
for formulating ‘recommendations on guidance for activities involving removals under the Article
6.4 Mechanism’ .

1. Context

Korea thinks that Article 6.4 Mechanism is a venue to deploy removal activities with great
mitigation potentials. Also, the acknowledgement of extended activities of removal and the
formulation of regulatory requirements for mitigation outcomes will expand a compliance carbon
market and also give a clear regulatory standard on the variety of removal activities undertaken
and credits generated by dispersed voluntary carbon market systems.

2. Definition

2.1 Definition on “removal”
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Korea thinks that the current definition on ‘removal’ will be a good starting point for further
definitional development. The current definition as indicated in the recommendation is well inclusive
of all anthropogenic removal activities and well reflexive of the definition on carbon dioxide
removal (CDR) made by the IPCC sixth assessment report WGII (mitigation).

It is because ‘definition” on ‘removal’ needs to be inclusive of all removal activities by scope,
type, and scale and in consideration of future technological innovation. Particularly, definition needs
to be comprehensive enough to include direct air carbon capture and storage (DACCS) and direct
air capture and carbon utilization (DACCU) technologies (or technological processes) as eligible
activities. Direct air capture with ‘carbon utilization” will be an indispensable mitigation option
for countries which do not have sizable geological, terrestrial, or ocean storage site. In this regard,
including ‘product’ as a durable storage and implying the eligibility of DACCU technology is a
major step forward in this definitional approach.

2.2 Definition on removal options (types and activities)

There can be a variety of removal types and activities. Korea thinks that essential removal types
need to be enumerated, and they need specific definitions. The types of removal activities that
require definitional approaches are as follows:

m [and-based approaches

m Ocean-based approaches

» Engineering-based approaches

- Type: Direct air capture (DAC) technology-based removal activities

- Specific activities: DACCS, DACCU

For the definition of DAC, DAC technology is a technology to be connected to be stored
in a geological, terrestrial, or ocean reservoirs or product. If capture CO2 is (transported and)
stored in a geological, terrestrial, or ocean reservoirs, DAC becomes a DACCS technology.
Meanwhile, if capture CO2 is (transported and) converted and stored into a product, DAC becomes
a DACCU technology. In this regard, DACCS technology is differentiated from CCS technology.
(Further elaborated later)

3. Requirements

3.1 Monitoring

Korea thinks that paras 6~10 well capture the basic requirements for monitoring the removal
activities. (para 6 & 10°] DAC 71& #d 3 3 4)

Regarding technological removals by DACCS technologies, monitoring for geological storage can rely
on the existing monitoring requirements and regulations of the CCS technology-based mitigation
activities of the Clean Development Mechanism.

3.2 Reporting

Korea thinks that paras 11~14 well capture the basic requirements for formulating monitoring
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reports.
3.3 Accounting for removals

Regarding para 15, Korea thinks that this well captures the basic accounting approach for removal
activities by setting baseline and deducting activity emissions and leakage emissions. In advance,
particular types of removal activities such as DACCS and DACCU require more specific accounting
methods because DACCS and DACCU are technology-based CDR approaches. In the first place, a
cradle-to-grave life cycle assessment (LCA) approach is supported. In the second place, DAC-based
removal activities are experiencing on-going and rapid technological innovation and advancement.
Therefore, Korea thinks that LCA approach to representative removal activities (including DACCS
and DACCU) needs to be prepared by a group of experts and acknowledged by Supervisory Body.
Regarding para 17, this deals with an activity involving removals that results in emission reductions.
Korea thinks that, in addition to para 17, there should a separate para that deals with an activity
involving removals that result sin emission avoidance. In the specific case of DACCU where CO2 is
captured from the atmosphere and stored into a product temporarily, CO2 is utilized as alternative
resources to COZ2 emitting resources. In this case, net CO2 removal can be zero due to temporary
storage, but the effects of emission avoidance remain.

3.4 Crediting period

Regarding para 18, Korea thinks that there should be an additional requirement that crediting
period is applied in a flexible manner based on removal activity types and activities.

Also, Korea thinks that huge time and energy that are required for the removal project preparation
need to be considered.

Also, by the types of removal activities, the way to approach crediting period can be varied.

3.5 Addressing reversals

Permanence is the most challenging barrier in removal activities. Therefore, reversal, which is the
cause of non-permanence, is something to be addressed. In this regard, Korea thinks that this
section on ‘addressing reversal’ needs to consider the specification of requirement on ‘permanence’
as well.

Different types of removal activities generate credits in different degrees of durability
(non-permanence). Korea thinks that allowing the generation of credits in different degrees of
durability (non-permanence) will push the experimentation and deployment of removal technologies.
In this regard, Korea hopes that the way to manage the different degree of durability (or
non-permanence) by the different types of removal activities needs to be considered. Even within
the type of removal activity of DACCU, there are cases of low permanence such as beverage
carbonation or synthetic fuel, while there are cases of high permanence such as concrete
hardening or mineralization.

In advance, regarding permanence period, Korea thinks that permanence period is differently
acknowledged by different types and activities of removal. For the fungibility of removal credits,
Korea thinks that there should be a standard permanence period.

3.6 Avoidance of leakage
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Korea thinks that para 20 well captures the requirement to avoid leakage. Specific requirement on
the adjustment factors needs to be inserted later.

3.7 Avoidance of other negative environmental and social impacts

Currently, the Supervisory Body review the sustainable development tools in use in existing
market-based mechanisms with a view to developing similar tools for the mechanism (UNFCCC
2021, para 5(c)). Korea thinks that tools to be developed can be applied to the removal activities.
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9) Draft Recommendation - Recommendations for activities involving removals under the Article 6.4

mechanism(2022.09.22./at meeti

ting version)

10) The eleventh preambular paragraph of the Paris Agreement, acknowledging that climate change is a common

concern of humankind, Parties should, when taking action to address climate change
consider their respective obligations on human rights, the right to health, the rights of indigenous peoples

, respect, promote and
, local

communities, migrants, children, persons with disabilities and people in vulnerable situations and the right to
development, as well as gender equality, empowerment of women and intergenerational equity;
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3. Definition
3.1 Definition on removal

Regarding the current definition on ‘removal’ , Korea thinks this definitional approach will be a
good starting point for further definitional development. The current definition as indicated in the
recommendation is well inclusive of all anthropogenic removal activities and well reflexive of the
definition on carbon dioxide removal (CDR) made by the IPCC sixth assessment report WGII
(mitigation). It is because ‘definition’ on ‘removal’ needs to be inclusive of all removal
activities by scope, type, and scale and in consideration of future technological innovation.
Particularly, definition needs to be comprehensive enough to include direct air carbon capture and
storage (DACCS) and direct air capture and carbon utilization (DACCU) technologies (or
technological processes) as eligible activities. Direct air capture with ‘carbon utilization® will be
an indispensable mitigation option for countries which do not have sizable geological, terrestrial, or
ocean storage site. In this regard, including ‘product’ as a durable storage and implying the
eligibility of DACCU technology is a major step forward in this definitional approach.

Regarding specific removal activities, Korea hopes that current removal activity classification can go
through a slight change. The latest version of the Information Note on removal activities under the
Article 6.4 mechanism (version 02.0) classifies the types or removal activities into two: land-based
and engineering-based activities (UNFCCC 2022b). Korea thinks that it is worth considering the
removal process and particularly the unique characteristics of ocean-based removal activities on the
ground of the IPCC 6th Assessment Report WG III report.l) On the basis of this, Korea would like
to suggest the revision of classification as shown in the table 1 below.

Table 1. Classification of removal activities

Type of removal activities Exemplary activities
Afforestation/reforestation, improved forest management, soil

Land-based ]
carbon sequestration, etc.

Ocean—based Blue carbon management, ocean fertilization,2) etc
Direct air capture (DAC)-based removal activities (DACCS

Engineering—based

and DACCU), enhanced weathering, ocean alkalinization, etc.
Source: Reformulated on the basis of Figure 1 of Cross-Chapter Box 8 of IPCC(2022)

3.4 Types of removal activities (Engineering-based)

Regarding engineering-based removal activities, there can be a variety of removal types and
activities. Korea thinks that engineering-based removal activities can be enumerated but only
essential engineering-based removal activities need specific definitions.

In this regard, Korea thinks that DAC-based removal activities qualify specific definitional approach.
In reference to the definition of IPCC Glossary, DAC is defined as “chemical process by which a
pure COZ2 stream is produced by capturing COZ2 from the ambient air” . DACCS is defined as
“chemical process by which CO2 is captured directly from the ambient air, with subsequent
storage (i.e. geological, terrestrial, or ocean reservoir)” (IPCC 2022b, Glossary). Meanwhile, DACCU
needs to be newly defined. Korea would like to suggest the DACCU definition by “chemical
process by which COZ2 is captured directly from the ambient air with subsequent conversion and
storage in a product in the industrial process” .
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4, Requirements
41 Monitoring

Korea thinks that paragraphs 6~ 9 well capture the basic requirements for monitoring the removal
activities.

Regarding technological removals by DACCS technologies, monitoring for geological storage can rely
on the existing monitoring requirements and regulations of the CCS technology-based mitigation
activities of the Clean Development Mechanism.

Regarding paragraph 10, Korea would like to point out that some engineering-based removal
activities might not be appropriate for the monitoring after the end of the crediting period. This
applies to DACCU activities with low permanence.l® Some products from DACCU technology-based
activities may release their stocked CO2 back into the atmosphere as they are consumed.l¥ Yet,
the utilization of COZ2 captured from the atmosphere replaces unburned fossil fuels, yielding a
permanent greenhouse gas emission avoidance. Therefore, monitoring the removal activities by
DACCU technologies is required to focus on the manufacturing process for the COZ2-utilized
products. This means the concept of periodic monitoring after the end of the crediting period is
not applied in the case of DACCU technology-based removal activities.

Therefore, regarding paragraph 10, Korea thinks that Supervisory Body needs to elaborate the
periodic monitoring requirements on a case by case. In the case of engineering-based approaches,
long-lasting (or long durable) products from DACCU technologies require periodic monitoring after
the end of the crediting period. Yet, undurable products from DACCU technologies such as
synthetic fuels or carbonated drinks (beverage carbonation) does not require periodic monitoring
after the end of the crediting period.

4.3 Accounting for removals

Regarding paragraph 15, Korea thinks that this well captures the basic accounting approach for
removal activities by setting baseline and deducting activity emissions and leakage emissions. In
advance, particular types of removal activities such as DACCS and DACCU technologies require
more specific accounting methods because DACCS and DACCU are engineering-based CDR
approaches. In the first place, a cradle-to-grave life cycle assessment (LCA) approach is supported.
In the second place, DAC-based removal activities are experiencing on-going and rapid
technological innovation and advancement. Therefore, Korea thinks that LCA approach to
representative removal activities (including DACCS and DACCU) needs to be prepared by a group
of experts and acknowledged by Supervisory Body.

Regarding paragraph 17, this deals with an activity involving removals that results in emission
reductions. Korea thinks that, in addition to paragraph 17, there should a separate paragraph that
deals with an activity involving removals that results in ‘emission avoidance’ . In the specific case
of DACCU where CO2 is captured from the atmosphere and stored into a product temporarily, CO2
is utilized as alternative resources to COZ2 emitting resources. Such activities may realize avoided
emission of greenhouse gas that would otherwise be emitted to the atmosphere. In this case, net
CO2 removal can be zero due to temporary storage, but the effects of emission avoidance remain.
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4.4 Crediting period

Regarding paragraph 18, Korea thinks that there should be an additional requirement that crediting
period is applied in a flexible manner based on removal activity types and activities. Also, Korea
thinks that huge time and energy that are required for the removal project preparation need to be
considered. Also, by the types of removal activities, the way to approach crediting period can be
varied.

4.5 Addressing reversals

Permanence is the most important concept in removal activities. Along this line, reversal, which is
the cause of non-permanence, is something to be addressed. In this regard, Korea thinks that this
section on ‘addressing reversal’ needs to consider the specification of requirement on
‘permanence’ as well.

Different types of removal activities generate credits in different degrees of durability (or
non-permanence). Korea thinks that allowing the generation of credits in different degrees of
durability will push the experimentation and deployment of removal technologies. In this regard,
Korea hopes that the way to manage the different degree of durability by the different types of
removal activities needs to be considered. Even within the type of removal activity of DACCU,
there are cases of low permanence such as beverage carbonation or synthetic fuel,1» while there
are cases of high permanence such as concrete hardening or mineralization.

In advance, regarding permanence period, Korea thinks that permanence period is differently
acknowledged by different types and activities of removal. For the fungibility of removal credits,
Korea thinks that there should be a standard permanence period.

4.6 Avoidance of leakage

Korea thinks that paragraph 20 well captures the requirement to avoid leakage. Specific
requirement on the adjustment factors needs to be inserted later.

4.7 Avoidance of other negative environmental and social impacts

Currently, the Supervisory Body reviews sustainable development tools in use in existing
market-based mechanisms with a view to developing similar tools for the mechanism (UNFCCC
2021, para 5(c)). Korea thinks that tools to be developed can be applied to the removal activities.

A= AR A

11) There can be a variety of removal types and activities. Korea thinks that essential removal types need to be
enumerated, and they need specific definitions.

12) Korea would like to suggest that ocean fertilization should be in the category “ocean-based removal activities”
as it 1s a method of facilitating a specific part of ocean ecosystem, rather than utilizing geochemical or chemical
approaches.

13) Regarding permanence, please refer Section 3.5 “Addressing reversals” of this document for a detailed view of
the Republic of Korea.

14) Exemplary product is synthetic fuels. They are produced with captured CO2 from the atmosphere, but the
stocked CO2 are emitted back into the atmosphere when fuels are burned.

15) Regarding beverage carbonation and synthetic fuel, the captured CO2 is stored in the products only for a while
and releases nearly all the stocked carbon back into the atmosphere when used. However, these activities
significantly reduce the dependence on carbon-intensive materials, i.e., fossil fuels. Acknowledging these
short-term DACCU activities can be achieved by allowing the concept of emission avoidance in removal activities
by providing removal credits to the DAC project operators.
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Submission by the Republic of Korea
April 7, 2023

Views on Rules, modalities and procedures for the mechanism established
by Article 6, paragraph 4, of the Paris Agreement

In response to the call for submission under the item rules, modalities and procedures for the
mechanism established by Article 6, paragraph 4, of the Paris Agreement (PA); the Republic of
Korea (ROK) is pleased to submit our views on activities involving removals, including appropriate
monitoring, reporting, accounting for removals and crediting periods, addressing reversals, avoidance
of leakage, and avoidance of other negative environmental and social impacts, in addition to the
activities referred to in chapter V of the rules, modalities and procedures.

The ROK hopes this submission could contribute to expanding the scope of removal activities and
strengthening the role of removals in combating climate change and achieving carbon neutrality.

Essentials of the ROK views are as follows, and Korean views in this national submission are
confined to the ‘removal’ activities at the project level:

— (Definition) The ROK supports the current comprehensive definition of removal which
provides a room for direct air carbon capture and storage (DACCS) and direct air
capture and carbon utilization (DACCU) technologies to be included as eligible removal
activities.

— (Categorization) The ROK suggests re—categorization of greenhouse gas removal activities
from land— and engineering—based removal activities to land-, ocean—-, and
engineering—based removal activities.

— (Specific removal activities) The ROK thinks that various removal activities should be
considered and examined in tandem with technological development and innovation in the
future.

— (Periodic monitoring) The ROK suggest that periodic monitoring regarding the
Recommendation para 10 can be applied depending on the types of removal activities.

— (Accounting) Regarding para 17 of the Recommendation, the ROK suggests an additional
separate paragraph that deals with an activity involving removals that results in
‘substitution effects.’

— (Crediting period) Regarding crediting period (maximum of 15 years renewable a
maximum of twice), the ROK would like to suggest a flexible approach, depending on
removal activities.

— (Addressing reversals) The ROK supports the permanence buffer backed up by host Party
guarantee option as a common approach across all removal activities.

— (Avoidance of other negative environmental and social impacts) The ROK suggests the
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titte of section 3.7 in the Recommendation to be newly formatted by ‘consideration of
environmental and social impacts’ and the alignment with the sustainable development
tools for the Article 6.4 mechanism.

1. Introduction

The ROK thinks that emission reductions and removals are two crucial types of mitigation activities.
Emission reductions means the reduction of greenhouse gas released into the atmosphere from
specific emission sources, while removals get rid of greenhouse gas directly from the atmosphere.
Salient role of removals in climate change mitigation has been confirmed by the Intergovernmental
Panel on Climate Change (IPCC) special reports, indicating terrestrial ecosystems remove 11.2
GtCO2-eq (about 29% of global CO2 emissions) per year (IPCC 2019), and ocean has taken up
between 20~30% of total anthropogenic COZ2 emissions since the 1980s (IPCC 2019).

The role of removals does appear in the legal documents of the UN-based climate institutions. The
Convention highlights the role and importance of terrestrial and marine ecosystems as sinks and
reservoirs of greenhouse gases, and also requires that promote sustainable management, and
promote and cooperate in the conservation and enhancement of sinks and reservoirs of greenhouse
gases, including biomass, forests and oceans as well as other terrestrial, coastal and marine
ecosystems (UNFCCC 1992, Article 4.1(d)).

The Kyoto Protocol approved that the net changes in greenhouse gas emissions by source and
removals by sinks resulting from Land Use, Land-Use Change and Forestry (LULUCF) activities
shall be used to meet the commitments of Parties in Annex I (KP 1997, Article 3.3 and 3.4).
Various removal activities!®) in forest land, cropland, grazing land, and wetland were defined in
accordance with decision 16/CMP.1 & 2/CMP.7. Therefore, Annex I countries used the removals by
LULUCF activities to achieve their national mitigation targets from 2008 to 2020. However, among
the various removal activities approved by the Kyoto Protocol, the Clean Development Mechanism
(CDM) approved only afforestation and reforestation as removal projects.

The Paris Agreement requires the Parties to achieve a balance between anthropogenic emissions by
sources and removals by sinks of greenhouse gases in the second half of this century (PA 2015,
Article 4.1). This means that the sink was recognized as the other important pillar of carbon
neutrality. In this context, the Paris Agreement newly established an independent clause (Article 5)
that calls for the conservation and strengthening of greenhouse gas sinks and reservoirs.

Recently, the IPCC 6th Assessment Report indicated that the deployment of carbon dioxide removal
(CDR) to counterbalance hard-to-abate residual emissions is unavoidable if net zero CO2 or GHG
emissions are to be achieved. IPCC also suggested that, to achieve net negative emissions, existing
biological or geochemical sinks as well as new technologies such as BECCS and DACCS should be
extensively used in the AFOLU, energy and the industry sector.

Along the line of the continued recognition of removals as important type of mitigation activities,
the ROK believes that eligible removal activities should be further expended under the A6.4
mechanism not only for 2030 nationally determined contributions (NDCs) goal but also for the 2050
carbon neutrality. We would like to propose following contents for further development in A6.4
mechanism.
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2. Definition

Regarding the current definition on ‘removal’ , the ROK thinks this definitional approach will be
a good starting point for further definitional development. The current definition as indicated in the
Recommendation on activities involving removals under the Article 6.4 mechanism (version 01.0) is
well inclusive of all anthropogenic removal activities and well reflexive of the definition on carbon
dioxide removal (CDR) made by the IPCC 6th Assessment Report WG Il (mitigation). It is because
‘definition” on ‘removal’ needs to be inclusive of all removal activities by scope, type, and
scale and in consideration of future technological innovation.

Particularly, definition needs to be comprehensive enough to include direct air carbon capture and
storage (DACCS) and direct air capture and carbon utilization (DACCU) technologies (or
technological processes) as eligible activities. Direct air capture with ‘carbon utilization” will be
an indispensable mitigation option for countries which do not have sizable geological, terrestrial, or
ocean storage site. In this regard, including ‘product’ as a durable storage and implying the
eligibility of DACCU technology is a major step forward in this definitional approach.

3. Removal activities

The ROK suggests the following three points in discussing removal activities eligible for
implementation under the A6.4 mechanism project.

1) Development and addition of various removal activities to achieve the purpose of the Paris
Agreement and carbon neutrality by the second half of this century

2) Develop procedures and modalities for removal activities to add eligible activities rather than
confirmation list of removal activities

Recently, various removal activities have been highlighted for their potential to contribute to global
mitigation. However, few removal activities have developed specific methodologies on monitoring
and evaluation that meet the requirements of A6.4 mechanism project in this time. Therefore, it is
necessary to develop a procedure and modalities that can add removal activities that have eligible
for the A6.4 mechanism project through future technology development.

3) Re-categorizing greenhouse gas removal activities from land- and engineering-based removal
activities which are currently divided, to land-, ocean- and engineering-based removal activities

The ROK hopes that current removal activity classification can go through a slight change. The
latest version of the Information Note on removal activities under the Article 6.4 mechanism
(version 02.0) classifies the types of removal activities into two: land-based and engineering-based
activities (UNFCCC 2022d). The ROK thinks that it is worth considering the removal process and
particularly the unique characteristics of ocean-based removal activities on the ground of the IPCC
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6th AR WG Il report. On the basis of this, the ROK would like to suggest the revision of
classification as shown in the table 1 below.

Table 1. Classification of removal activities

Categories Exemplary activities
Afforestation/reforestation, improved forest management, soil

Land-based , _ _
carbon sequestration, inland wetland restoration, etc.

Ocean—based Blue carbon management, ocean fertilization,??) etc.
Direct air capture (DAC)-based removal activities (DACCS and

DACCU), enhanced weathering, ocean alkalinization, etc.
Source: Reformulated on the basis of Figure 1 of Cross-Chapter Box 8 of IPCC (2022)

Engineering—based

With the afore-mentioned classification, there can be a variety of removal activities. The ROK
thinks that only essential removal activities need to be enumerated with the formulation of their
specific definitions.

3.1 Land-based removal activities

The UNFCCC categorizes the land sector into six land use types (forestland, cropland, grassland,
wetlands, settlements and other land) based on their land use characteristics. Various removal
activities included as LULUCF activities under the Kyoto Protocol can be applied in land sector.
Each land use type involves various management purposes and practices, which can result in
greenhouse gas (GHG) mitigation either through an increase in carbon stocks in carbon pools as
sinks or through a reduction in GHG emissions by sources depending on how it is managed.

The ROK suggests possible removal activities for each land use type as follows and notes that
possible project activities could apply the modalities and procedures of the CDM.

3.1.1. Forest land

Forest have been approved as sinks in the KP regime, and afforestation and reforestation are
being implemented as removal activities in the CDM. Forest management and revegetation are
already recognized as removal activities in the KP and related decisions (Decision16/CMP.1 and
2/CMP.7), which became the basis for approval of afforestation and reforestation as removal
activities under the CDM. In the KP regime, forest management and revegetation activities have
already been used to achieve the national reduction target of Annex I for 13 years, since there is
no methodological problem. If it is to be subdivided into project-scale removal activities rather than
national-scale, UNFCCC’ s technical report on options for possible additional land use, land-use
change and forestry activities and alternative approaches to addressing the risk of non-permanence
under the clean development mechanism (FCCC/TP/2014/2), it is suggested to refer to ‘possible
additional LULUCF activities and related mitigation practices’ .

Table 2. Descriptions of forest land-based removal activities

Removal activities Descriptions References
direct human-induced conversion of land that has not | Decision16

Afforestation _
been forested for a period of at least 50 years to|/ CMP .1
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Removal activities Descriptions References
forested land through planting, seeding and/or the

human—-induced promotion of natural seed sources

direct human-induced conversion of non—forested land to
forested land through planting, seeding and/or the
Reforestation human-induced promotion of natural seed sources, on
land that was forested but that has been converted to
non—forested land

direct human—induced activity to increase carbon stocks

Decision
2/CMP.7a

) on sites through the establishment of vegetation that
Revegetation o
covers a minimum area of 0.05 hectares and does not

meet the definitions of afforestation and reforestation

system of practices for stewardship and use of forest

Forest land aimed at fulfilling relevant ecological (including
management biological diversity), economic and social functions of the
forest in a sustainable manner

In addition, there was a discussion particularly about adding revegetation as a removal project
under CDM. A more specific definition and criteria of revegetation activity were developed and
presented in CDM-EB85, followed by the existing definition of revegetation in Decision 16/CMP.1.

Table 3. Specific definition and criteria on revegetation by CDM-EB85

The definition of “revegetation” is not included in paragraph 1. However, if mutatis
mutandis application implies replacing every occurrence of words “afforestation and
reforestation” with the words “afforestation, reforestation and revegetation”, this issue gets
addressed. The terms “forest”, “reforestation” and “afforestation” under paragraph 1 have
been defined in decision 16/CPM.1. However, while the definition of “reforestation”
contained in decision 16/CMP.1 includes a second sentence that limits reforestation
activities to “reforestation occurring on those lands that did not contain forest on 31
December 1989, the definition of “revegetation” contained in decision 16/CMP.1 does not
prescribe any such limitation. As a result, a corresponding land eligibility criterion will be
required to be specified if the same modalities and procedures are applied to project
activities involving revegetation.

(para60(a)) The activity eligibility criteria for any revegetation activity are the following:

(1) It is a direct human—induced activity that is likely to increase carbon stocks on
sites

(2) It involves establishment of vegetation that covers a minimum area of 0.05
hectares

(3) The vegetation to be established is not expected to reach the forest thresholds

selected by the host Party in which the activity is to be implemented.

The land eligibility criterion for a revegetation activity should be the same as the land
eligibility criterion for afforestation/reforestation project activities, viz. revegetation activities
under the CDM should be limited to the revegetation activities occurring on land that did

_83_




I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

] not contain forest on 31 December 1989.

Sources: CDM-ARWG41-A01

3.1.2. Agricultural land
The IPCC presented the mitigation potential of AFOLU options in AR6 WGIIL.

Table 4. AFOLU options projected in [PCC AR6 WGIII

in croplands and grasslands, agroforestry, biochar

reduced deforestation, conservation, improved management, and restoration of forests and
other ecosystems (coastal wetlands, peatlands, savannas and grasslands), improved and
sustainable crop and livestock management, carbon sequestration, soil carbon management

Source: Reformulated on the basis of C.9.1/SPM/IPCC AR6 WGII

methodology that assessed the mitigation potential of activities in table 5.

Table 5. Descriptions of land-based removal activities

The ROK are expecting to develop a methodology applicable to A6.4 mechanism based on the

Removal activities Descriptions References
system of practices on land on which agricultural
Cropland d land that i t id
crops are grown and on lan at is set aside or .
management P , grow , ! ‘ ' Decision16/CMP
temporarily not being used for crop production .
. - .1 Decision
) system of practices on land used for livestock
Grazing land ) ) ) ) 2/CMP.7
production aimed at manipulating the amount and
management . .
type of vegetation and livestock produced
In cropland, soil management affects soil carbon
stocks to varying degrees. (e.q., residue
management, tillage management, fertilizer
, management (both mineral fertilizers and organic IPCC(2006):
Soil carbon ) ) .
amendments), choice of crop and intensity of Vol.4 Ch.5
management ] ) .
cropping management (e.g., continuous cropping Cropland
versus cropping rotations with periods of bare
fallow), irrigation management, mixed systems with
cropping, and drainage management
Biochar is formed by recalcitrant (i.e., very stable) .
, _ , , _ IPCC Special
Soil carbon organic carbon obtained from pyrolysis, which,
] ) ) ] ) report : Global
sequestration by | applied to soil, can increase soil carbon ,
. ) . ) . . warming of 1.5
biochar sequestration leading to improved soil fertility oC
properties

3.1.3. Inland wetland
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The 2006 IPCC Guidelines for National Greenhouse Gas Inventories defined that “wetlands include
any land that is covered or saturated by water for all or part of the year” and included peatlands
and reservoirs (IPCC, 2006). Inland wetlands composed of biomass, soil and dead organic matters
have a high carbon storage rate on a per unit area basis (Nahlik and Fennessy, 2016). Wetlands
including peatlands have the largest carbon storage and therefore their protection is the key to
climate change mitigation (UNFCCC, 2021).

All wetlands can capture and store carbon through photosynthesis, organic soil and dead organic
matters. Inundation of wetland soil slows down the dissolving rate, which allows more carbon to be
captured and stored in the sediment of wetlands (Australian Government, 2012). Wetland flora
capture carbon through photosynthesis and produce plant biomass, which can add to organic
matters in the soil (Fennessy and Lei, 2018).

Wetland restoration, conservation and wise use are effective climate change mitigation approaches
and are the essential part of achieving NDCs. Inland wetlands not only ensure GHGs sequestration,
but also provide co-benefits by maintaining biodiversity and a range of ecosystem services,
including disaster risk reduction.

Therefore, we propose wetland restoration, creation and conservation, wetland enhancement, and
wetland biomass utilization as inland wetland-based removal activities.

Table 6. Descriptions of inland wetland-based carbon removal activities

Removal activities Descriptions References
2013
Supplement to
the 2006
Activities to reduce GHG emission and increase IPCC

carbon stocks for damaged or drained wetlands by | Guidelines for

Wetland restoration

converting them to pre—disturbed conditions by National

restoring hydrology, vegetation, and soils. Greenhouse
Gas

Inventories:

Wetlands

Creation of Reformulated

wetland (artificial | Activities aims to create wetlands that can function as | on the basis

or constucted sinks in areas that previously had other land use of Were et al.

wetland) (2019)
Activities to maintain the functions of wetlands that| Reformulated
Wetland are vulnerable to climate change, natural disturbances | on the basis
conservation and human intervention by designating protected | of Were et al.
areas, etc. (2019)
Wetland Activities in increase carbon storage of wetlands by | Reformulated
controlling hydrology, addition of inhibitory | on the basis
enhancement

compounds, or management of vegetation and soil

of Freeman et
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al. (2012)
Reformulated

Utilization of o . .
) Activities to use harvested biomass from wetlands | on the basis
biomass from _
(use as biochar, compost, etc.) of Pyke et al.

wetlands
(2008)

3.2. Ocean-based removal activities

The IPCC Special Report on Ocean and Cryosphere in a Changing Climate (SROCC) and IPCC AR6
WGII include as methods for mitigation potential through marine ecosystems: the management of
coastal vegetation ecosystems (mangroves, salt marshes, and seagrass beds; with the carbon stored
in these ecosystems being known as “blue carbon” ); the creation, cultivation, and use of
seaweed/macroalgae; land-based nutrient management and control of sediment disturbance (IPCC,
2019 Ch. 5.5.1, IPCC AR6 WGII Ch. 12.3). Of these options, those that can secure real, verified
and additional mitigation outcome can be classified as ocean-based carbon removal activities.

According to the 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories: Wetlands, coastal wetlands generally consist of soils that are covered or saturated, for
all or part of the year, by tidal freshwater or brackish or saline water and are vegetated by
vascular plants. The boundary of coastal wetlands may extend to the landward extent of tidal
inundation and may extend seaward to the maximum depth of vascular plant vegetation.

The carbon stored in mangroves, saltmarshes, and seagrass meadows, which are defined as coastal
wetlands by the IPCC guidelines, is known as “coastal blue carbon,” a key method of
ocean-based carbon removal. Activities to restore coastal wetlands can therefore be categorized as
ocean-based removal activities.

Based on the above, we propose the ocean-based removal activities as shown in the table 7 below.

Table 7. Descriptions of ocean-based carbon removal activities

Removal activities Descriptions References
Restoration of damaged coastal wetlands including
IPCC(2022):
Coastal wetland mangroves, salt marshes, and seagrass meadows ARG WGII]
restoration for the purpose of sequestering blue carbon in Ch.7
vegetation and soil '
Blue carbon=*
IPCC(2022):
management , _
C tal Absorption and sequestration of greenhouse gases AR6 WGl
* Coasta
] through the restoration, conservation, and expansion Ch.12
vegetation:

of habitats for coastal vegetation such as| IPCC(2019):
mangroves, salt

mangroves, halophyte, and seagrass. SROCC Ch.5
marshes, and
seagrass meadows
Creation of Transfer/sequestration of seaweed detritus, an IPCC(2019):
seaweed/macroalga | outcome of photosynthesis, to sedimentary sites SROCC Ch.5
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e habitat
Cultivation and use | Cultivation of seaweed or macroalgae for use in the | IPCC(2022):

of marine biomass | production of biofuel, biogas, or biochar or to be AR6 WGl

(macroalgae etc) stored in deep sea areas Ch.12
Conservation and

Storage/Sequestration of greenhouse gases by

restoration of tidal , _ , Lovelock and
] conserving and restoring ecosystems (especially
flats and marine _ Duarte(2019)
. those designated as protected areas)
sediment

The ROK included coastal wetlands in national greenhouse gas inventory and as a means of
ocean-based carbon removal in the 2030 Nationally Determined Contributions (NDCs).

On the other hand, other removal activities, such as oyster aquaculture and utilizing shells, need
more scientific evidences.

3.3. Engineering-based removal activities

Regarding engineering-based removal activities, there can be a variety of removal types and
activities. The ROK thinks that engineering-based removal activities can be enumerated but only
essential engineering-based removal activities need specific definitions.

In this regard, the ROK thinks that DAC-based removal activities qualify specific definitional
approach. In reference to the definition of IPCC Glossary, DAC is defined as “chemical process by
which a pure CO2 stream is produced by capturing CO2 from the ambient air” . DACCS is defined
as “chemical process by which CO2 is captured directly from the ambient air, with subsequent
storage (i.e. geological, terrestrial, or ocean reservoir)” (IPCC 2022, Glossary). Meanwhile, DACCU
needs to be newly defined. The ROK would like to suggest the DACCU definition by “chemical
process by which CO2 is captured directly from the ambient air with subsequent conversion and
storage in a product in the industrial process” .

Table 8. Descriptions of engineering-based removal activities

Removal activities Descriptions References
Direct air carbon Chemical process by which CO2 is captured directly
, _ _ _ IPCC 2022b,
capture and storage from the ambient air, with subsequent storage (i.e. al
) . . ossary
(DACCS) geological, terrestrial, or ocean reservoir)
Modified from
Direct air carbon Chemical process by which CO2 is captured directly the definition
capture and from the ambient air, with subsequent conversion of DACCS
utilization (DACCU) and storage in a product in the industrial process (IPCC 2022b,
Glossary)
4. Requirements
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4.1. Monitoring

The ROK thinks that paragraphs 6~9 in the Recommendation well capture the basic requirements
for monitoring the removal activities.

Regarding removals by DACCS technologies, monitoring for geological storage can rely on the
existing monitoring requirements and regulations of the CCS technology-based mitigation activities
of the Clean Development Mechanism.

Regarding paragraph 10, the ROK would like to point out that some engineering-based removal
activities might not be appropriate for the monitoring after the end of the crediting period. This
applies to DACCU activities with low permanence.l® Some products from DACCU technology-based
activities may release their stocked CO2 back into the atmosphere as they are consumed.l9 Yet,
the utilization of COZ2 captured from the atmosphere replaces unburned fossil fuels, which can lead
to a permanent substitution effect.200 Therefore, monitoring the removal activities by DACCU
technologies is required to focus on the manufacturing process for the CO2-utilized products. This
means the concept of periodic monitoring after the end of the crediting period is not applied in
the case of DACCU technology-based removal activities.

Therefore, regarding paragraph 10, the ROK thinks that Supervisory Body needs to elaborate the
periodic monitoring requirements on a case by case. In the case of engineering-based approaches,
long-lasting (or long durable) products from DACCU technologies require periodic monitoring after
the end of the crediting period. Yet, undurable products from DACCU technologies such as
synthetic fuels or carbonated drinks (beverage carbonation) does not require periodic monitoring
after the end of the crediting period.

4.2. Reporting

The ROK thinks that paragraphs 11~14 well capture the basic requirements for reporting removal
activities.

Regarding paragraph 12(f) on safeguards and paragraph 12(g) on sustainable development, the ROK
thinks that these can be related to paragraph 21. The ROK hopes that reporting rules on
safeguards and sustainable development can be aligned with the outcomes from the rule-making
process on sustainable development by the Supervisory Body. This will be indicated again at the
section 4.7.

4.3. Accounting for removals
Regarding paragraph 15 in the Recommendation, the ROK thinks that this well captures the basic
accounting approach for removal activities by setting baseline and deducting activity emissions and

leakage emissions.

In advance, engineering-based removal activities such as DACCS and DACCU technologies require
more specific accounting methods. In the first place, a cradle-to-grave life cycle assessment (LCA)
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approach is supported. In the second place, DAC-based removal activities are experiencing on-going
and rapid technological innovation and advancement. Therefore, the ROK thinks that the LCA
approach to engineering-based removal activities (including DACCS and DACCU) needs to be
prepared by a group of experts and acknowledged by Supervisory Body.

Regarding paragraph 17, this deals with an activity involving removals that results in emission
reductions. The ROK thinks that, in addition to paragraph 17, there should a separate paragraph
that deals with an activity involving removals that results in ‘substitution effects’ . Substitution
effects refer to the practice that carbon-intensive fuels or materials are replaced by captured CO2
from removal activities as alternative resources. In the specific case of DACCU where COZ2 is
captured from the atmosphere and stored into a product temporarily, CO2 is utilized as alternative
resources to CO2 emitting resources. Such activities may realize substitution effects by avoiding
emission of greenhouse gas that would otherwise be emitted to the atmosphere. In this case, net
CO2 removal can be zero due to temporary storage, but the substitution effects still remain.

4.4 Crediting period

Crediting period for removal activities was decided to be a maximum of 15 years renewable a
maximum of twice, that is appropriate to the activity (UNFCCC 2021, Annex para 31(f)). Regarding
this, the ROK would like to suggest a flexible approach, depending on removal activities. In the
case of DACCS-based removal activity, this requires considerable costs in siting, social acceptance,
facility-building, etc. Also, DACCS boasts for high permanence in comparison with other removal
activities. Therefore, a longer crediting period for DACCS technology needs to be considered.

4.5. Addressing reversals

Permanence is the most important concept in removal activities. Along this line, reversal, which is
the cause of non-permanence, is something to be addressed. In this regard, the ROK thinks that
this section on ‘addressing reversal’ needs to consider the specification of requirement on
‘permanence’ as well.

4.5.1. Different degrees of durability

Different types of removal activities generate credits in different degrees of durability (or
non-permanence). The ROK thinks that allowing the generation of credits in different degrees of
durability will push the experimentation and deployment of innovative removal technologies. In this
regard, the ROK hopes that the way to manage the different degree of durability by the different
types of removal activities needs to be considered. Even within the type of removal activity of
DACCU, there are cases of low permanence such as beverage carbonation or synthetic fuel,2D
while there are cases of high permanence such as concrete hardening or mineralization.

4.5.2. Standard permanence period
In advance, regarding permanence period, the ROK thinks that permanence period is differently
acknowledged by different types and activities of removal. For the fungibility of removal credits,
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the ROK thinks that a standard permanence period should be in place.

45.3. Common approach

Like well-known examples of reversals such as forest fires in A/R CDM sector and earthquakes in
geo-engineering sector, the non-permanence issue of land/ocean/engineering (CCS)-based activities
is mostly attributed to the natural disasters. Thus, rather than differentiating applying options for
addressing reversals by each sector, introducing common method is necessary to promote various
removal activities in different sectors.

Under the Kyoto Protocol, different approaches to address non-permanence were applied depending
on the project sector. In the case of A/R CDM, “Replacement Credit (tCERs/ICERs)” option was
applied. Unlike other CER without an expiry date, this method issues temporary or long-term CERs
with a fixed expiry date to solve the problem of non-permanence of A/R CDM credits.

Each tCERs expires at the end of its commitment period, while each ICER expires at the end of its
crediting period. Expired tCERs and ICERs must be redeemed by replacing it with other CER either
with no expiry date or non-expired tCERS/ICERs (Annex para. 36-50, Decision 5/CMP.1). Due to the
expiration of these credits and procedural complexity, the A/R CDM projects were not active
compared to other projects in different sectors.

Note. Removal activities of CDM under Kyoto Protocol

— the number of registered A/R CDM projects: 68 (0.78%)
— total amount of issuance of CER from A/R CDM projects: 12,782,996 CO2t—eq (0.67%)

Source: cdm.unfccc.int

The 6.4 SB under the PA is crucial in developing and adding various removal activities to enhance
the role of sinks. However, if the tCERS/ICERs options are applied to the A6.4 mechanism, it could
act as a barrier to adding various removal activities. In addition, tCERs and ICERs shall not be
used toward NDC in accordance with Annex para. 75(f), Decision 3/CMA.3.

On the other hand, CCS CDM project applied a combined method of buffer and Party guarantee
(Annex paras. 24-28, Decision 10/CMP.7). Applying the insurance option, method applied to CCS
project and a combination of these methods to the A/R CDM was negotiated, but the PA was
adopted without a specific method being introduced. (para. 49-89, FCCC/TP/2014/2).

The ROK supports permanence buffer backed up by host Party guarantee option as a eligible
common approach to addressing the risk of non-permanence for across all removal sectors.

4.6. Avoidance of leakage

The ROK thinks that paragraph 20 in the Recommendation well captures the requirement to avoid
leakage. Specific requirement on the adjustment factors needs to be inserted later.
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4.7. Consideration of environmental and social impacts

Regarding the title of section 3.7 in the Recommendation, the ROK would like to suggest a new
formulation by ‘Consideration of environmental and social impacts’ .

With this new formulation, the ROK suggest that paragraph 21 needs to insert the efforts to
pursue positive environmental and social impacts for a balanced approach between positive and
negative effects.

In addition, currently, the Supervisory Body reviews sustainable development tools in use in existing
market-based mechanisms with a view to developing similar tools for the mechanism (UNFCCC
2021, para 5(c)). The ROK thinks that tools to be developed can be utilized to the removal
activities. Therefore, this can be reflected in the paragraph 21 as well.
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16) KP-LULUCF activities: afforestation, reforestation, deforestation, revegetation, forest management, cropland

management, grazing land management, wetland drainage and rewetting
17) The ROK would like to suggest that ocean fertilization should be in the category “ocean-based removal

activities” as it is a method of facilitating a specific part of ocean ecosystem, rather than utilizing geochemical

or chemical approaches.
18) Regarding permanence, please refer to Section 3.5 “Addressing reversals” of this document for a detailed view
of the ROK.
19) Exemplary product is synthetic fuels. They are produced with captured CO2 from the atmosphere, but the
stocked COZ2 are emitted back into the atmosphere when fuels are burned.
20) This substitution effect can be replaced by the concept of ‘emission avoidance’. Though there is a wide latitude
in definitional approach to emission avoidance, at the project level, emission avoidance relates with “reduced use

of fossil fuels” by resource substitutes. This conceptual approach to equate substitution effect and emission

avoidance is confined only to ‘removal’ activities at the project level.
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21) Regarding beverage carbonation and synthetic fuel, the captured CO2 is stored in the products only for a while
and releases nearly all the stocked carbon back into the atmosphere when used. However, these activities
significantly reduce the dependence on carbon-intensive materials, i.e., fossil fuels. Acknowledging these
short-term DACCU activities can be achieved by allowing the concept of emission avoidance in removal activities
by providing removal credits to the DAC project operators.
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A3Ad (ZA) FE8A 642 WAUZ ‘AA 83’ o=
DAC 71&€ X3 &3 ua X 43 472

1. A&
715t tf-&35t7] Y& PFmitigation)” FEe FES A F /HAZ FEHTE dhue

vl & *] ZH(emission reduction)©] I £ sty AAGemovado]th WA ‘HIEA 7 & 2471A9]
Hl & Ysource) s EAHE 0)\_1_ Hj S oA JI9d 247129 WEF S AdstAY mEd <
zAFo RN ed=Hd WES A e A Folth E]‘%OE AAT = 5F W
= flo] o7l %-4 %*‘7} 5 Frd@wy 92 B3 AAE #F Esolth (Park et al,
2020). olgs F+ 7HA F¥e = deH HAHStA, {7 FH 3 KUNFCCC, United Nations
Framework Convention on Climate Change) S}ollA] Al & =7} 24712~ QJHIEZE /e 2 B
vata, T3 71EE k3t 24 AdoA 57 B A 2 OE AAsta ook It
(UNFCCC, 1992, article 4.1(@)(b)). T3t wEL|AHA JlolA= 71 8L 53 =33 4=
53 gAFLAFS] 7Hko] HE IE WAYUS AYAA, GATES AF S5 4
= AfR=& A4 9 oldste A=) gRAHQ] TE R
AYUZE FAstE A4 @2AF AA = sy A AN A YS(CDM, Clean Development
Mechanism)®] 73-¢-, TH3F MiEA T & 5ol AEZ 5o = AAHIJOY, ti7] FodlA olitster
AE ‘AA e FFYEE 83 = FS ATZHAZHMR, Afforestation & reforestation)
Zl=ol "EiAT ZdQ@Ed)e] = Asgso= JdAHAG (UNFCCC, 2001,
para.7.@). oI+ 99 [17 4-2]¢F o] &

Oﬁ:l:‘;

HiE A s 7Y
HE M N B ZxZ+ (Emission reduction)
XX ) (emission source) - Clekst 25 oIy
HAHAYE
(CDM) HAH (Removal)

CHZ| —
- oa =y 2 MWz oI

[1% 4-2] CDM slollA o] =85 /3
Abs: A2 23

22) A43de Y2 20239 F AFHAE 58 Y FHATeIY 5 A3l 53 A mEE AT A9Ee Tl
Sd-AH9d. (2023). FFA A64x dAUS] WE AA ol it vkt I W d ARG EAES
(DAC) 71% #HIA. =715 088}3], 14(5), 521-541, ©] =0 2023 1090 USRI ofgh fste], § =i
o] 2023 8% AFANER =EHUY] el & AR 7] Ad) =7 FHE st ojxEd FoA 2AYAE
A&, o] F 313 FoRRE o|AEH T IAME FAIEIGITE olo, B =] WEo] & A3 ARlEA, T A

we ol o] ol &R Fog Aiae.
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add], geldAY 5 5320 1.5° C ¥ 2° C 3 @4 JojA, 7]E9] HjEHAA
ol MjEA 7 w8 oo t)r]Fol el o]4FsleA A A (CDR, carbon dioxide removal) HH e T 24
o] wl-¢ ARt CDR HITH-2 ‘q]ﬂ T ol gAE QYA CE AATE IEHA
(durably) €A 717 FoF A A - SAF - 3] A A A(reservoirs) T AE(product)ol] A AstE 3
47 = AoEt (IPCC, 2022, p.1796).23) CDR Aol 583 olf+, ol4tgets =& 24
7} vlE UlA| ZEmet zeroE A3 © 34 5
2 W EA7o 2 YA ZRE A5
CDR HTHES Agsto 2z ztoAuj=
CDR HHWol ztoAuiEZES 4Hg -
negative) ©|4FSIEHA Bl S-S AT OEHN
o+ (bid., B.7.1). ©]&]g CDR HIHel+=
THGinks)S TAZE o)|AFEHASE T4 - 1]7%(removal)
2 ZAZHDACCOHH 2 Fshd HHW
Heo] /M 2 AEHT Qe v = _/;\_/\]?g-q]/\ﬂ:— 'Zﬂﬂ’ HH
stal AA AAES GAaAZAA ART + e BT

ol gt & oA, FAGLAIGY] &
A A64x WAYUFZAA Tk CDR FHES 2
Aot & o mHsior & SdE0 thsiA =AF =9 2 FAo] ol F
A6.4zx MAYUSE stollA AA e dd A= WA =97t o] FoAAL § ojt}. Al
4z} 2] @A JFAFTF3](CMA, Conference of the Parties serving as the meeting of the Parties to the Paris
Agreement)= A|6.4Z% WAYZS 7F=7]F-Supervisory Body)ZE dlel o 2022@ 11€7kA] ‘A A’
gxol thek diltrecommendation = == Ae AASAT. T #AdPL AA & #H
H FAAQA Beedow i) AAI BYEH, i) H I(reporting), iii) 4FA(accounting HHE, iv)
adYs" 717, v) SHeversa) WA, vi) F=(eakage) 3], vi) THE A2 g7
dg 3= xIeoF 3t} (UNFCCC, 2021, para 6(c). o]oll, #H=7|F=  “AA°
ZAEgEol g JFES FHotstrl fs olsiHAAEY dAES 20229 10€71A
(UNFCCC 2022b), °l& EUi= Hijt = =39t (UNFCCC, 20220).20 & HiQk2 A|
7401] g oot degrioz FAHY ot T AXNGES EUZE, A FATFT 3 CMa)

© FFAR A D FAY TFHEC] AAE TS S o i FUHAIJIAE 2023
39 15971A] A& AS 2A3AY (UNFCCC, 2022a, para 19). oo, gyuet= “AA’
of tigk 7 Lkl HIRd AdxdE - Axd ol g 59 - 9 & 2 AH F9
of #Asta v FHAHASTA S FHOE, fF FE AT, w9 2 EA o &
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23) go] YEL g3 Ztl:  “Anthropogenic activities removing carbon dioxide (CO,) from the atmosphere and durably
storing it in geological, terrestrial, or ocean reservoirs, or in products”

24) A HAIHol= 71€F o2 71 okA DACCSZE 1, 1 9o 7sle F3HEW, enhanced weathering)e} s %F &z-e] s}
(OA, ocean alkalinization) S°] Utk &A AFd AAAH HIWHels= FHT Hlo]22Kbiochar) 2 3 ¥FH]1S-3HOF, ocean
fertilization) So| Plw2 &3] A7 ok

25) FEA A6.4Z WAUZS A&7 7Y S(sustainable development mechanism) .2 E&]7]1= gt}

26) Hk 2ke] ¥ AEL2  ‘Recommendations on guidance for activities involving removals under the Article 6.4
Mechanism” ©]t}.
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THE, AR, AR, FAE T #AFAY AEVF 5SS &ehd
dugt (9 @941 & FA8sAa, “AA° o gk vzt g7kAIA 2ol gt
B2 9AS 2023 39 & 9 FHSA, o]E BEUIZ H7kAIFA7F UNFCCC AHF-=roll A&
A

o] HANA, T =F2 AHWIIZZH0AC 7|Ed 7HE AA 5 o2 DACCS 7)&x
AH-N7|GAEER - FEOACCY 7ES THoE, T Ax /MAAS 48 =S4 e 1
o}3} | Ao JAdS BA sk, oo ik Yyt YIS FHe)

He B %ol 23ste A A 7E £d 97 %

A AAlo] = ‘T Apermanence)’ NES FAHOE 1P &4

2, AA gAS daAF 233t A =

Histe], A3 o A= DAC 7|« &9 ols|dA A

2D AA A, i) A 713 i) Zd YW A 7HeAd,28 I8 al v
]

o F4oz BAWT o8 sl DAC 71& e Aol W) oo sl AA 2 ¥
Sz}gle] DAC 71& H4 @93} DAC 7]% R&D 2 ¢ gL yoldity 1ga o
W2 v d4 43S =2 nhso R Al FAH Fe)F B3 vhresius
sk

2. 71E47¢ B4 AW

2.1. 71 o|iFgaAA HIH

24 7} 22 A A(GGR, greenhouse gas removal) &= ©]4FSEHAA|ACDR) HIW ol 7]1HESE A A
5o FA5A AdAA L Jrh2d gkt CDR HEWHS TR Wl Eo] E 71X 7
T =wdAE 71T HS I3 ARZE 9 2apCC, Intergovernmental Panel on Climate Change) X314
oA e wralo 2 Hustuzl gttt [PCCe= W] FollA olitstgAE ‘23’ 3t WH
of e} ZA Y 7HAE FEsk=d, ol D &4 7Id A= W, i) s 7Iv A=A
W, i) A EEr A Y, iv) 8kskE "W otk (IPCC 2022, Cross-Chapter Box 8). WA, S
719 AEStA HogE AEAXoR o] FgEe oyl AFxH D A ZHANR, afforestation
and reforestation), AFH#e] 7§ (mproved forest management)eS W] FE3}le], EUFEAZA T (soil carbon
sequestration), H}o] @ Xh(biochar), W& FA &Y o] Jok30 3o 2, 3¢ 7|8 =54 Wy

20 & QT 20233 7] f2iuet S7HAIGN Aol #ld AT B4 AsE B2 AdEIh

28) A A Ths e MEAD AR AA ZHR ke tiA 7hsA, el AR oE CDR A AR e oA gt

58 orldTh

20) 2022 == IPCC A6AH7FRIA ABLFIF(A3) BauMors o] dstadAACDR) HoWolghe #d& ARshaL
AE vk F daelA= CDR &0)8 A83t=5 skl
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HOo 2= FEF o|4tsterso] 3184 HHgS 835t 7stE & 3SHenhanced weathering)2} 3]
ok 2] SHocean alkalinization)7} ¢ITH32 wlx|eto =z 3}dtd oz E= tfr] F9 o|4tgEA
F4 Be 14 ZAAE Z8ete Fgstdo g xste AHUHZIZHDAC 7IRke] &5 Eo
Z3EH, ol A Ag% DACCSe DACCU 7lso] sid= ot (bid, Sec. 12.3). g+, #|6.4=
HAYEFS A=57]172 A5, 47 vl 7FA CDR WHE TAAA 23 718 A ESHE 9y s
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+ Agstibel mel AHr] GAZR-A DA 7lEH AU 7] SAZF-E-BDACCY) 7]
<= FEEY. 9A, DAC 7|2 Al&ste ZA A w2 a4 54 =3
9;1‘:} F24 XL o4t er ATt Eol HlwA & mom Fof Fo
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vﬂ% 7)o} HEAIFOE o4 etAE TN o]F 2
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71%olt} (UNFCCC, 2022d, Appendix H para. 3). wehx], Z=FA o]4ts}
Joll A AY o2 8oz, FAARE AKX T I3 I, F&
FES) MAEF Y T AEAE T O olsbsiaa &8 7]&E°] DAC
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Zo], CDR HHAE st A5l EA8tH, o] Z4ze] A5 o
cAS - FE FE A BT stk old we, 7]Ede ole#ld CDR H =
Z&st= dol A EEA - 71sF - AARA The A feasibility S B SHE
o O, H2de AEE - AXFH SHAAY TtesAEE TS A
o] o]Fojx 1 At} (Waller et al.,, 2020; Honegger et al., 2022). T3}, CDR %
3l A 7]%@.‘1 S AEA SHEES FA aEske 7IeAsE HEHel Az, 3
CDR Ao tsiA =d® H7), AR A 84, 821, a1 AANE ZA 18t d+4=
Atk (Sovacool et al, 2023) 923 d& CDR HTHe &8 =3 AFd doA 71<4 7t
A BN ofygt AL A - AX A Thsd SH EH“‘F T 8ol AAIL Jom, A3F - HX
=m 9] 242“"1401] i A7 XA © Aoty 1 FoA= CDR HH
2432 =29 AA AHES AN & *‘E Bt A A] &Hcarbon market)” AA AT
T3
A
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t}. Cox and Edwards(2019)= A|A %S i
= A &5 2 WaS WslekA] ga girlF
SHA H+ =Y A Fo)(moral hazardZ o]oj& <+
and Gambhir(2022)= WlEA44 53 AA &5 3
€ 9 A=At sty ohdFd CDR g4 5
olgjd 7hsAdol =i, o2 <l T Hl&o] E

2
= [
S 5HA| ?%—% Y27t AT E 48 fade FAFHeR 2 6 &9
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Aol ZdiA o7 ‘%]'01'7‘]1: g7t EA?T= Aot
3t 247 2 v = A ZHemission reduction) &Eo]  ‘FT7FA’ o ZIRkete] A7 A
< Ao =4 - ®B3 - ZAZFMRV, monitoring - reporting - verification)®] O] F X3l Q= WHH,
Carton et al.(2020)> CDR A Eol gt MRV7} o2 RZF3tH, o] FEo| Ojd

Zesigy FA3th ¢ yolrl, Carton et al(2021)& BaAF o fAEE AlA AFHEE]

35) BAAPA AEe gAHEdEe A Az F2WH(cap-and-trade approach)d 33l 7“jE”i'tn‘(baseline—and—credit
approach)< 53l P4t (OECD, 2023). AANHIHL wlEdA ol dig vlE - (upper limit) =+ F(cap)o] 1A= 1L,
olo] 73] wlEd§Ho] () AMEAY e T4 IFEch v, AT HAAE WEHF °ﬂ &k o] FAlet,
71% wiEHbaseline, ZFA o] FAGT L 7HAYS wo] 2471~ o wWERe dEA AEAYS B AEE
I Y(credits)2 FH 2 Fojd 4= 2t} (OECD, 2023).
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HMag HPO7IEREY(DAQ) 7I&: IHE=AYRE ?le M 8 e a7 I

rot

@ AAE A FATD F4AT. 5 DR A28 £4E AoldAE ) g &

" FHUAA A wet AA AE] 4ol B2, i)

U CDR FHOISE Age] mebd o AA Astgoel bE & gon, i) 974
ok olF AEstd theel <E 41D Pk

[e)
=

(F 4-11D> AA &

off
|
o
b
>
o
2
35|
et
e
2
Lo
i)
[>
U

HEXZd &5 oAl HAH 52 MSste A2 S22l wEXd dsS

w2/7|5t= =9% siio|=2 o[ E Ct.

TH|g Hcf Mu[80] S CDR SM2 Adsste ZAe 18|2 CDR 840 st
= ol

A = d
NETRE 7
o

i)

MEEEEE] e[Sl JjAo| Eatd & o),

,) | NENZ @Sl 58 +Eel MRVS BILE O, COR S4Ol HE MRV ¥ EE
MEE=,

| cieret COR BHo=Reel el EASOl o CfF & AUt olE BOf Al
V' I M g=1 Ze|u M BEoz5eo Jat EXo| o2 4 Uct

2+5: Cox and Edwards(2019), Burke and Gambhir(2022), Carton et al. (2020), and Carton et
al.202DE EUlZ Az A

o]gJgt CDR A& 835 AA E5s BhAZ ZIA7I= A did $8E g2
71E d7EdxE =7sta, 71$HE tss 913 CDR F4o] 3 o Fasizol wet, CDR
S AL fs HAAAET o] Fag AAsgor wWe=y gtk twk, EE CDR
FAEL VoAl HEBEFOR AAeIdE ok Tk e Ao2 WAL o4, o
E} 3 =

ot ok
r
o
N
M
]:o{i
o
o
@
&
a
=
<
F
fo
>,
R
£}
=
Q
&
i)

(permanence)©] ATk 7| A,
2 F35 RANA BAsE 24
FHAQ o|ibstg A AA Ateldd] A8 %= AZFE ou|git TIgal G olAkEEA A
A7F “Q3FS u X+ Al Zkthe time over which it will remain impactful)” < <|H]gF
al., 2022, p.2).
ol Al 7}A| 71& FlA, ‘DT’ = BRAFAA AAT F U™ =9olA M F
e A% faoln ATAL BA, olisBL A YFL BAE Aol o
3% 4 g =4 gAd <At
t} (Sovacool et al., 2022).36) taA|AFolA]  gA”

36) 58, ddstAle HE oA E AR she A FFHOE AA’ ske AL AR th20 (Chiquier et al., 2022).
TSk AT AAHL BHAA & o, FTHA AAZE obd AARItemporary) AAZF &u7E gle AL ofyth F7ERI
A% BF5& FHee Heol 283 AE H1 3 IdFE wol7] A3 WAUZOEN XA AR dF5& 48T F
ATKScott et al., 2015, p.422). =3k wt ] 25(peak)el 2T A, AWE B3-S fa dAHA
AMAA &5 FHHYU FFE & F Utk EF AY 25d EEsA &2 A, A ARE S8 A oe

=3 Al 3hs B4 93s vE 4 tiChiquier et al., 2022).

o
=
®
N
-
o
¢
o
4
N HEN t
ox
o m



(@]
=
K]
ofd
ox
%
1
Hi
fim]
0%
dr
1=
N
>
et
W
>t
]
-
Wb
njo
ofm
ro
P
o
1o
O
et
1
(@]
2
_l'_l_
nx
Y
o
nn
N

o] oJmE zt= A olfr= HEE CDR FAdl 9% AA AHEo] ‘Gl EFFHAE
Herb o i@ 7€l H7) WEZolwh o] ZIEd dHsiAe =5 © TAFoR dnE 5

5 ZAHslY EA A Aeservoinol]l EA 717 A 7S}
HTHo|vk3D meta, ojisteAs 3 9 AAsts 2 3 oy F8EHE AR A
d] CDR HHe Ao AR H AAZFe] AR ATt I o] ‘A&’ 71 vl o
= Aotk &, vkt ‘wiA” & &85t olitste ATt AR e =, A=A W
1ol EF 9 i 55 AR, AF38E B$He F=8, 3538 P AFA
F o2 AR st ZF w9 ©A A (carbon stock)e] FHE T3 ol4tstEAY
et (IPCC, 2022, Sec. 12.3). olelgt thFgt wjAd|Eo] &A=, 71&2 CDMo A=
S AFAALAZ 83 AA Sl AT AAFS 3Pt (UNFCCC, 2001, para.7(a)).
A A A= AFAE SEfA o= WA AA FFoE AAstE Tl o
ojAl B A =7} o] FojA= Aol
o EAT AA A wet ‘A 7|ZF o] FEFE Wtk It TS
AA3st= dlol] tisiA B o A= 1004 (ton-year with a 100-year horizon)©]
]+ 3FA%F (UNFCCC, 2011a, para. 5; IPCC, 2007, Chapter 2 Table 2.14), T}
s 2~150)o] AA=E7I= sF T (PCC, 2000, Chapter 2.3.6.3). CDR Wl
FAEY ARVIE AR 1009 @ m XA Eebe gAREH 100dS 4
A7bA w9 sttt &, CDR A€ 119 AR 713to] ¢ beFsitte Holth. o]
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A=t (Burke and Gambhir, 2022, pp.4-5). 71& @A F o A= ‘&Y’ oA 471~
&S A 9 ZFo]= v &4 7Hemission reduction) 59 A¥=ZE ZFE= A Yol FojX =4, 9

£ Z937] fEiA F23% 71FS FIMAdditionality)” ©]Th FIEAd ol wiE A o] S
AHY &F FA A BAIE wE o vl FrHdolojof ke AS owgth (KP, 1997,
Article 12.5(c).3® Z19d], ‘7]’ 247t~ AA EEol disiA wEAT S5 LT
s Aguo] FoA7] A= FTA olgke TlEel YA AdEHE Aotk 1¥E
CFIEAC ol e miEA G G o 2REHe AHAAY FTAET o 7Nk 2472 AA
G50 2RE Y AU A rhsdrte] AR A SAaAAFCA SR ARE 3
7he] o Fol disfiA =7to] Utk ol & sfiAsty] s, MEAT BAAET AA GAAH
wested wd - A 7S AEsbA Y (McLaren et al, 2019), == n$ - OiA Bl &S
39 29 AA ZEY U2 AAS)oF e 4% 9t (Burke and Gambhir, 2022).
O potrt,

2L o rfr

37 & Yo AE AANA IutA oz o= A A(reservoinds L 214} o)
38) Y2 “Reductions in emissions are additional to any that would occur in the absence of the certified project activity” o]tk

- 100 -



HMag HPO7IEREY(DAQ) 7I&: IHE=AYRE ?le M 8 e a7 I

¥ §HEC] EAHEE, o (DR FHES 53 =28 AA 2
HEE el 4B Al Jbs el A= EAE AVsE A7 Qnh @A el 3
2 T Ao FAW olustA A 4 pHET 4B

_]

AL AP BES ko] F AN D Agsler & Baye] AFHI g

oA, t71se £4d7k27t 23] 8 AR E gFHor Ao & 24Vt O
71502 A HlEE = I eversa) @ ol EA }% gl 2~37F B 2= Q39 o= E
2N AA wEAZE o % éﬂrgﬂr AA o AAEo] FUT JIXE ZA] Fof} H
A 75 el glof A= Zlol7] wielt) olo] gj2~aE sfAsty] Ad 2XUAES AEH S
2 =953 g (UNFCCC, 2014, Chapter IL.B).

olglgt ‘FFA’ THNA AA FFE SaAF XIATIE ol disiA ) oF
g ARES A7 dESAaL, olE AEstd teo <& 4-1203 Zoh

GE 41D AA BFES B2 HT @ T4’ BHoIM Teisolol T 24
) | crest MEoHA 2 M S4E
i) | cherst A% 712k
i) | &2 3253 M 325 2tel i 7HSA (Fungibility)
v) | Creret M SMERTE EE 325 2o HA JHs4
V) | SINBAS Hasl/sZE] Sl et

23 Burke and Gambhir(2022), McLaren et al.(2019), Carton et al.(2020)-2 EUZ #x} A

2.3. ¥4 HIH

T diae A7) 224804 E=dH I BHAA aEEH o & O A AH 8
25 Yl 7HAE 53 Zo] AYsith vl 7HA A asE D AA 2 AA B, 0D A%
7%k, i) ZER A THsA EARS AlA 2R Y] tiA s 2 A2 oE CDR
w4 ZEY e A 7HeA), 28 iv) G eversa) B]l23 |2 WO R, o] 4
=2 AAstaA o ol &5, @A ‘oZIAAEZHOAC” Tlsdd 7R AA HEH
= THOE JAAS A A =YE = ols|RAAEY A 4 D Az}t o

EAAe 2022 10€7bA] ‘AA & E§3 71’%%’%"” el A7 s eF A
=0 YARHE AET olHFAAZA, 7HE AR Yo FH(AP(Carbon Engineering), &&+d 4 2~A}F
(AP(Climeworks), = A v} =H A 2} ES)(ETA, International Emissions Trading Association), DAC < 3HDAC
Coalition), ©l] o] 78 = (AP)(AirCapture), “18] a1 H] A 7} (BeZeroCarbon)©] T}

A e, AR, A7) B QL wet olsfBAAEC] AAT YFHES F& DAC 7]
= Ao AHAALE FESIa ol|BAAEY AARMS AT =4, DAC 7|+ #H 9

30) HAHL Bh 7 TE AY F AAY Ba 23 B JA Bav O B F0R FEEE A4 Do
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

o
= A& Xéi—',‘ﬂr DAC 71<¢] R&D Eil
€ ¥ 2 ARS nYste], A aad dHE vt

ot
S
)
1
AC)
;
K
fo
:>
O
N
)
Y

3.DAC 71 39 A= 49 A4 2 $us 97 =2
3L AA 4 R AF A

A AR AR AA Aot AHAAT FAVIEHASH} st AAT =
Holl 913 A Aremovals by sink)’ & u|stt}). &, 7] T 24 Qt
FAES] o F ol TS 1) 247txe  ‘ulEdel 9% A1 ) ZS(anthropogenic
emissions by sources)’ ¥} ‘STUL 23 A Aremovals by sinks)’ 2 $HH E A tH (UNFCCC, 1992,
article 4.1(@)(b)). ©]F, FAb=re] oF FEPFo] ek 23S G2 NEYGA A33xd o
21, “AF - A BEXo]§2 Watel dFBE19909E ol Fo) Az - Ay L AYH G
garholl 7|Qlshe 24A7F2e] wjEde o3 wiE®HH Fdol Y3 AAF Y =HIF
=, 2 3R A AT HAS7bed wEFoR AW, BEA 19 QAR o]
TS A= AFEET” Al o ok (KP, 1997, Article 3.3; KLIC, 2023).40)
=, '%"F%Oﬂ o AA’ ZFe ‘A’ 7F A’ &2 A Ho a1, CDMAA A
% -,—_lLZa_,,]. zﬂza] o7 '6]-245]01 ]ﬂ-
a9, BelRE Asdx WAUSE Seld melain
o )

Je= S AA olBm=E, ol:
‘gaglol o AAC HO U 2 Yo B 4 Atk A2, sAdAE A, ‘et
A A (greenhouse gas removal)’ , == ‘0| 4t8}ErA~ A A(carbon dioxide removal)’ 21l EHSTF 19

g, 20229 =Z% [PCC A6xr Hr7IR A= olitgetiA| Aot 28-S AHE3aL A,
ol “™ti7] Fol ESAIste ol4tSERAE AYHOE A A YA 712 F<Hdurably) A F
s A Foll AAste= A7 olgta Aojugla Aok (IPCC 2022, p.1796;
Burns 2018). o714 F83 HE& F 7HAolth stye o|ARSIRAE A At AAste wA
7 AT ES -G ARAE B AF 22 o] e Heolth ole 7EY 4HHO]

gt mjA oA AFAE dojdTh B3 "ggﬂﬁo] Frdol o3 AA HITHER obyzt
A 3} 81 A (geochemical) =+ 3}8H& (chemica) 7]&2 83 AA HITHS IEST= o=
E F o 9E sty Qb A< EEEO] obd AAARl olitsle A Fae AlAC
of 3t et Foltk (IPCC 2022, p.1796). ol= SHAAA  “AA & Aol uf, AA
GEol A ayEojok st A A’ 9F wiAlY AAste A & AA st Ao
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ﬁ

HMa% HFYO7|EAZF(DAC) 7|1&: IHASAIYSE 9let Mz 7 et oy I
| ogk AA HIHe &5HA ¥ 5—} 7] ¥Hengineering-based) A A ol
sk, o] F&7|Rk A A HIHol 12-4 AA FE5s B4 Aolghe= YFolth ol =
21 Aol 7IWtsle], UNFCCC s}9] 247t~ 4HA 74]74]9} = 7F 47k QW EE A A
338 718 AA HIHe Aok st g 3 FEE VR AlA EFE°] 58
Fojxjof 3tk FA3A T (CE, 2022; Climeworks, 2022; IETA, 2022).
w3 A ALY ‘A’ ¢ BHEEe, DAC 7]< o|s|TAAELS DAC 71<<S DACCS 71&3
DACCU 7l&& &3t 2 71& SHolA AA g Bl s Boh AlFZ<Ql oAS W
A3 Aok \A, DACCS 71l their s 279 o|istaAE AAste ‘wjA’ o A

Lo

of

Z| #Hgeological storage)’ I} THSIA], EXEH O|ASIEAE HBAH = Z|A4D FEHE X Fo F
Ustol A WA dolE, THT olUNBAE BED FALAA nAHEE @59
(4}) FE3SHex-situ mineralization)E F3F A& WA o] AAEF|oF I FASIAT (DAC

Coalition, 2022; AirCapture, 2022). t}22 2, DACCU 7]&°| A, 3H olages s

A8k AA BFo] AAEHo ok s, o]F 934 DACCU ofaf ZHH oSt AiE A

Aete uiA]” Q1 CAFET o] ®WEEA] Ao EJEoloF FtheE dAolth (ETA, 2022).

DACCU= ti7]FollA ZR T ol4tsletA s 3184 A e JASE T3 999 A&

o AFAAN7I= ALZ, 1A g4y FIAYE T o] T AHrabiitye] & FHol 71 A

Fol M= SFEY ofye}, eSS Rl Zo]l UlFAol & AFS A4kstE DACCU
|

71e 718k AA FScl s AP E A FoloF stk AAoltt (ETA, 2022
AirCapture, 2022).
ol g AAAL 4 FAH BHEStA, AAd W B’ E =N APAY
A TR O3 2ol AeEE & AT
AAL A F HEHElY, F]E] WESE FoH o] 7] PR A A
@ 85 9o F3} 7Juk A A(engineering-based removal) &S 6.4
Z HAYF A FEFo= Q1Y oF gt
DACCS 7]e<& Ze]g af, A& ‘oj#’ ¢ X3 A&7 #EH5},
& of {relErA 0] YA - ]S} F o] ) eF RFAE o LA T
of oJet REAEE AAH FELE QG ot
DACCU 7]&& 28] uj, &3} 7|8k A7 g&+4 DACCU 7]&
3) AA g EeZ QG ol sfH, o]F P& XF HjA’ = ‘/yﬁ
(product)’ o] Zg}Eo]of gt
o2t olsl| FAA AL FA ol ZINE ;A ARl tiEiA, vty Y-S AR
=34 2. MA, 48 dA A6z wMAYSA ISR AA HIHE A3k e 3
A Ao tsA, elvete] Fe 1w A4 AW ud A 2 AYE Age Ay
a7 ok A SEvete DAC 7es 83 53l ddste], AR v AgHo
#AE =88 AP JYoh. FFAEANAE, 20219 10€ =9 12050 825 Ayg L

e &
= o 2 O

At
2

0]

41) A= A3 o|xFetAS YA FA|(supercritical fluid) AEIZ AFAA LN FUsHE Ao] Lubzlolth, zUA
e, Edo] 1fo YAH(critical point)S e ex B o StlA ARA HE AUHE 9A A F3¢
HE de g grieth 5 =RoliMe Y dHA e 71x4| *PEH 2 T3k
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Z Ay e Btel ‘g BE ), £ FEO JA wlEHFS sk g Wte =z b

71% o)At et AE L ASY A8 A AZ(Ee-fuelE WHES= DACCU 71&E 883 AF

o] 3= o+ (CNC, 2021, p. 63) 2022w 10% 529 Tgasy SA8448% 7le g4 A
] 3

L 383 o)|AFEl A A AYE EEX7F 2030 d A =R 13:1~43A tCOy, 20403 A7 = H
59F tCO,, 18131 20501 AzF =& 509 tCO.2 AAFH A (Interagency, 2022, p.39, MSIT,
2022). B yolrt $Elvet #Er|eH BE545= DACCU 7<= gt Z45 R&DE 20239+
12 2025»#77}74 ]°J€é} 74]@,0113} (NRF, 2022).42 t}go =2 Wizt FRAA9 x¥& AHEM,
TA7IHU & } < DAC AHlE U Hx=E F&3sth (Song and Oh, 2022b, p.25).
71 OE*‘E GS7d Ol vttt DACCU 7)€ AEBEYR] FFEFot(Carbon Cure)e} & &Hshe]
% ZAYE Aite| &t 7S EYstATh ol#ld fvete] DAC
7]€ 714k %Hl AFgS Aes B (F 4-13D3 2o olgd vt Fv d%S A=,

{Z 4-13> =942 DAC 7€ 8%

52 o= e A7
AlL Q of &~aHH 3 (@] 1l xjzk
2a7tA HjE HHE fIsh DAC 7|= o
ALtz ) 10
2Z(e—fuel Ht & &Z)
CCUS £of«o DAC 7|& =&
_ cese = che rEs %FE 2 sfel 2
SHAIZ| & 102
. 1000 SH&7IS B AR B M S, COUE Ak8stReD 2
= Clofet A X|pS S8 oIz M 2
DAC 7|8t 2030 %% SHE MY«
CCUS EtaZg 7|&sal x 2030 947+ BEIZF 1H~4THC02, 2040 | 2022'A
MaF 2=9(eh oi7F RIZF 57002, 2050 I7F =Rl k!
502HCO2
o2& o = 2023
DACU 2715 0L Algl | 2I71E&57t DAC 710l theh A7t R&D AR | = g
K| SAl Jlez A~ J|EAl=
%E Zero Cel= 25 A5t
ez FH2R0| (GHictel DACCU 71 2gf=of |,
GS 714 SANZRE| GS HME BZE o|MBlENE o
sigs) B32|ES MABHE J|% Ol 82

42) 20239 3"ol= DACCU 71%9] 971%A%S 2HE, 4% R&D A2l [DACCU P71 BAY ] o Ao Furt
RREE
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N4g HEMH7ISAETDAC) 7|5 =HLSAEE ¢

&2 =2, DACCS 7oA olitsteae] oA - 7145} Fiol ot ATAHA 2l Al

3 2ol AT AFAZEL AA BEOE AR Frhe T A, AR S
2o J)eH g W% Tl Bas) vk DAC 71&BY of HAHAR Ago)A BAsE
eAsks ARE AT 2

=
AHEAIQl o] AkstERA XX " A AKCCS, carbon capture and storage) 7]l
St AZAE e Aol g4 ¥or, o] CCS 7<s9y
(

Budinis et al., 2018). gyt = £ EX], &

o)), &dFEd e4FShbasalt carbonation)?} 2L Al fF A
A 71zl g FAAE AE IA AT Shinn et al., 2019). o]H 3 A5 AA 7)<l
= o2 oS EAE A Fol| AAstE 7]=o] AF

A 5 AES dod 5 Jue AR Qs AF A 840 W] fEe 243 20174
Agdtdo=w g 3 A3 olF AILA 7eH FASHA THEE olikstE A A FA
A Zlwel] HEiAE w2 EHI7F AVIEHAY B V& AFAG 7|eRt A R FHoR
Ao 71s3dt A& FE3SHin-situ mineralization) 7]&©] Z MAA SR TrSHA AEHIL Y=
g, FEugl AR oo i3k HEZE F3EAT (bid). LE Y obfE FEdet A g=
Az 1ste] ol aAE FYdor dhe HL FHFEE, ARALE FEIMTH ATE
grofofst= LAl Qo AR of7|etA] FEE sl oF st Aojalo] hHd] 3 AEA
= &t o], Yyt IA] AAL(4}) FE SHex-situ mineralization)E 1L¥dl= Zlo] B3k
oty AL FEI= AL QR oliksterie} FE FEHE Agto] o] FoA =
o R, o]F AL Rty YAz AT 4 Aot (Bodénan et al., 2014).40 =
9l F=3E Tl AT F A= gFT ol As F AT, UM HFA A=

Al (backfilling material == reclamation fileN 2 &&3l= HAS HESI= T2, 53] 2 AALA
THo] X3 oislaAE AL FES WAHE T HFA AAE ZEste Ao o
PA7& NS F33 Folth (KIGAM 2021; Jung et al., 2021). tivt, A& FEI} 7S

A}

(Lol

p. 15,49 @A 9] FE3E T ol Ao dis Fdd A=HHEC] FA ol F
& AAAS ob AL oE e A A et O-eE =7t YuStels v
o] #HFo] EAStER olHT Jles & FEA EFLT ATARLY Hder F8E F
At weka, DACCS 71&oA o]4slerro] 1ASE B3 AFAG B2E AA S50
JAdMoF Frhe FA A fEuts st dde 7HE Zeot o =8, 3%
AU ES =57 AR A7 o 3 uwE k"o eutEojop & Favt e A

43) 71& AFAR 71Ee oRBEAE AFd AR Ve, XY dFoldy #AAAA 59 4t e 3T
AZste Wo] diEAolty JEu At UF B kY oisletAE Flshe AL ANkS BksHA sta AxlES
& 4 Qlth (Zoback and Gorelick 2012). ofoll, ol4tslgtas A5t F3o 7FFoiEs Wilo] oYz, A3sle] FEF
slEty o2 Agste] FE U=R oRISgAE F45hs 8% a3 Y A Ble] S v itk

44) FES} AEE] AYHLE THATF Y& AE olE AR Ashe ol AFSE 88 4 9t} (nteragency 202D).
olo] ajx= the MM A DACCU 71&3 a7 dE=E a4t

45) dRe] FEsh= A vlgo] 9F 50-300 USDACO2Z #A= =], ol @ FESKI7 USDICO2) 2 duk X ZA%H8
USD/tCO2) Rt} €53 vt (Romanov et al., 2015, p4 & p.15)

ek L\
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

AP ol
A s o g, g8t sk AA BFe] DACCU 71%< ANk 313, ol 98
ZgEojof ATk FAbol da), dA S 71eH

==

*%&F(product)” ©] H3o A um
o3 2o 1A, 247 wEAT &F stolA, CCS 71w A%, 2HE oitEaA s
AF AR e AT Bl AT AL 2 mUEPel vuy BYste 13 dEo=
A= Aol BA &t I8y, o]4kstErA 23] 9 &-84(CCU, carbon capture and utilization)
el A%, EQR ol MSBas AE o AR o iavac] AT Y A% A%
2Hg, BUEHo] A ol gAAEEsoR AAEA Ed) kot (Park et al., 2020). 23y
Seest 9B 5 AZAGA Hul SolhA R FSS FAHOE COU 7l%e] Bgol
Bolmghe dashT Utk (GCL 2022). el E Selueks, COU Al%rl% B2 7% o
Z7F 231, AREAQl V)&=

T2 HavlE B Oy 80% = HEZ Jdor (Yeo and
Kim, 2022, p. 5), CCU 7]&<] Zﬂl]:_?ﬁ, 71Nk Wlekste] s glo] 4049719 HHH S =83
oF & A= J& 2 A=A + olth (MOTIE, 2022). ©]# 3 %< e8] ¢
kel 20213 [o]4akstebA E%}-%%—(CCU Z1edgAa 2Ew ]| & 2R o (Interagency,
2021), CCUS 7]<= Zdke] tigk A =3 7]H]'% TE3517] A =85 ALE o (MOTIE,
2022), $-=2lvgte] CCU 71€9 R&D % = .ol
2ol A, EH7]?°1W IHE ol eAE &85t =

T 7ES 283 B9AFTH 2X0] JMEStEE ‘AA ZF oE JAAHE Aol syt
&g o}E‘rjl & 4 2o+ Song and Oh, 2022a). A4, $-Elueti DACCU 7|<o] tigt R
A3 A7 BAE AR (Lee and Lee, 2022),46) T3zl o2 2022d 71717
hHE A 7] F9 olxtsletAE TSt B EFNa2c03) ¥ BFEK2C03SE F &
= 71&€& A7l E s ar (Song and Oh, 2022b), $t=rAFAIGAAM = 8lyel Hx9
DACCU =7} R&DE FZ3tar a1 (NRF, 2022), oju] A AgFH nie} o] gjyzt &4
3 AUl Bl ti7] FollA oltsteAasE xd FAHASE &83t= DACCU 7|so] X
gkl "l (CNC, 2021, p. 63), A= DACCU 7]<o| tigr $-2yete] R&D % Adst A7 5
7t Ao ® ®elth oo, ¢gugE DACCU 71& 9A ‘AA &5’ o2 A Ho|of 3t
= 4FS AT 287

S
]o
f
N
OE‘.;(D,
i
o oy

m&é’é
o
@
o

16) ¥ 240 B840 BAS efuel AT BFS thRE =Fo] ohn], DACCU AA tE AT A%E B UE AL
ohJuh whk efueldl ¥Hol HE ol4sBAE DACE Fudhe slol AAAHOE w3 %91514 o}
el AE o]d =97k F23| ol FolAA B Irke Vgl BA gtk
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HaZ AHH7|EBAZR(DAC) 7|2 SHUSAIYSE 9
32. AR 713

T WA AP w2 FU]FOA 2XE 24VM2E AASE WAlY ‘AR 7]ZKstorage
time)” ¥ #HEHTH AHA7|7te FASS, DAC #H o BAAE] AASHE AL HITA
9] 7127 o gk 7iEeltt. I 7Rkl F83 olfr+= wiEA Aol o8l o|4tstE A 1E0]
FQ3) == A 2o aHRE A=Ed7] YA E 10 ASEle FEOE o|AF e AT}
Eﬁﬂvoﬂfﬂ FTFHo R AAF ok 31| wfFEo|tk (UNFCCC, 2022d, para 10(f). whebA|, &+
A 7S o] AlA FY IS Hstr] ¥ AZHAE 74 Altemporal boundary)e] th (Ibid.,
para 10(e). =777 AAGF AR EqA = o] dF4 717+ 40~1009 2 A3t 2
}.
olof tisiA, olsiBAAES UYAS FFAEH, FHYLg2(KPe AMEC] BFT
DACCS 7]&9] 4%, 300-1000d 9] o]4itstets A A 7|3F F8e] Q&= nl, DACCS 7]& 7|4t
AA sl 40-100d9] AxtA AAE A Lste= Aol oiES Al7|sta, o] ik FAAo

—_—

nfE lojok k= YAolth (Climeworks, 2022). © yolr}, oo (AH= DACCU 7|& A
oA 748 9 AolE ARtk DACCU 7l=9 4%, 740 & FFEadE %)
I GFAol FE FER witE, A B9, 349 A8, =goloolx F)o] EX|TT FFAo] &
AEo ozt AE AT A, ol 40-100d0= v AR FEsle= A 7|Zkolth
(AirCapture, 2022). =, A&A717re] #H A DACCSe 7% 300-10001 3¢ AthA oz w$¢ <
A AA7E 7FA A, DACCU 71€9 75 AFe] S wet AA7|te] g & A5+
B Aoz o 7|3hs 7HK A2 sttt olgld AR e AYuE AR

71 Z¥(crediting period® # A3 FHS ST AH L Bgdozith
YH" 72 ARelA S A Ge] wE = fle 7Ikbe v 3y A
6.4 WAUFE 4+, HHE Az A ZEY®E 7R, AAE S Hx 5 73t 23] A4
7Feo= Hof 156\ dola, nZABAE S 10dolth. &, A64x wAYS ‘AA s dis)
A, T4 7130l disl 100"4«1 NDA AAE AR =osta Au. ol HE o=, A7
ol B FAdY S1e AUFT BAR, ol 159 /1) 23] A sbsoR A
45 0]tk (UNFCCC, 2021, Annex para 31(N)).4D mwES]AHA CDM stollAe] wMi&A7 Age =
gH® 7]3ke] 1593t 332 Hof 45ido]ar, Alqtxd 2 Ay CDMY 4, 208 + A 74
A& 60d) == 3090 AR wlwstd, A64x vAUFe ZEd® 7Ixte] 4335 =
& 4= 9t} (UNFCCC, 2005, para 23) A A whel 2o, DACCS 71&< HA43% 719
&

(%]

.

o] A, AA AA EEel 7IegE Aol dig AdYE AR 7Izte] YR o
of tialA CDR AR Z ZdY® 7|3t g8 A5
t} (Climeworks, 2022).

YY" 7|t BEste, 3@ A64x HAYZTY AFolg o] 2021d 12€ =
a, ‘AAT ZF A AR tig APl oAl AR 7] wZel, -Eluefel A
CDR HHEC g AA AAE AR HER AGUyE 7|0l g FAHI

T |

o

—_

o
ol
i&

]_

(e
i)
b4

o2
rok

47) A6z WAUSF stellAe] ‘AAT o tF A=71T dadelAs, ZdUY 71 A A, AA 2 FH87T
PHES FHA wAS A&sfok dohe i e vi8ol #3 itk (UNFCCC, 2022c, para 18).
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

T7F o FRS] o] FolA A FUth EE Afxd E Azl tF AR ootk e
o2, YY" 7]Zo] Aojof FAE 7|3t AA do] RFAAL] AR FH

£ =2 5 e Moon et al, 2016), A= & HASAY 1o FFAEH dBEE A
StAAME AFYHE EA4S 1Hd AF Fye] dasttk Kim et al, 2018). W, f-uetrt
DACCS 71l 719k Mg AAdsta o] AldolA ZH3 ojitstetaE A4dtta 7H8d
A A4, Ad A, ARAA BE ALY = A

o] FdHooF . 53], AFAEL WA AT A ATAFZe] F7H 7]

A 7hsAdo teide ZA F 7FA Aol EAg A WA AR DAC 7wl 7wt
AA Aol 2A7k: WEAZ A= A THeAungbiitye 7FAE H=7he] of R
o 7 WA AL LS DAC 7l 7IHtsttta ste gt = DACCS 7)ol 7]%kgk A A
#=3 DACCU 7ol 7I9tst AA Axs 2t tiA 7HeAd S 7HHAE Here] o Fol
ol A 7HsdS AASY] A E vtE AA AIdEdd A FAFor AT
Z \FH Z(accounting methodologies)©] ATH= A A7} F Q31

A, 71 CDM o= DAC 7= 719 Al A tis] A= 48 WH Eo] FAgoh
olol a4, DACCS 7= 7|¥F it & ASAYS FXT 714 7FEAA YA L bt 2
AL A~(AHE ol BAA A|tAo A DAC 7)ol thal] A of7]% 7HLCA, life cycle assessment)
ZHE ALQE)of sty FASY, ZA|H o2 ZoAWe ALHHES IQAS HHACE &
Z3tAth. g, DAC 7|goll 7|Hkste] Aot o]4kstetA vl = 3] 9] (emission avoidance) = ©] o] &
T A= 5SS A4z WAYSZA &) oF st FHo] At} (AirCapture, 2022).

oz gt ol AAA TS ENE 57|77 22T AALG T g At ZbA =
AR EO ik Al 7EA] AFEE Ateta ok AR FEES AU A WA R, AAE

© UYL ZIEMEFeel 2z 2AT @golH, bE FEom A% wE

4 BATE WEFES AT ol ok A4, oJw g g4 A A 3l(carbon pools)
4‘_7‘301] A A2 e, ole AUt & AAFS B RFHo g AL F Qs

T34 AR, Wk AAE ZF3E EFo] HlEA THemission reduction) &2 o] TH, 7=
7]:rL7]' Mgk 23 wet sid ol HE&E 7 Jdv dHEE YHE = UHE 23S
28 #d xHo] AL=" 4 A}k (UNFCCC, 2022c, paras 15, 16, and 17). o]&= “A|A’ o o
g ARY HHEC tig we 71 A WS T Slth

o

rﬁﬂmﬁ

>

==
T
=
=

el Ol'ml"
2
> ox

l‘r;
i

T
rfo
>
N
o o
rlr

48) ¥9E2 g3 2t “Any carbon pools and GHGs may be optionally excluded from accounting if such exclusion results in
a more conservative calculation of net removals” .
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HMag HPO7IEREY(DAQ) 7I&: IHE=AYRE ?le M 8 e a7 I

olof tisfA], DACCS ¥ DACCU 71& #HANA fevteb= vl 7FA] Abdrel disfiA d&d<
A davt Aok AA, AA HIH FAEE HEo AATHES AASH] 8 ARk
ntE Eojof stk DAC 715 4HgA ol BAAERS] A7 22 JA&4e HAE Fart 3
DAC 71 7|8k A|A 3o gt 24 WHES A5, AdF7187hech W Eo] FFFe ]
o AA ZA= DAC 7]18F Al 2="lof] tisiA] A2 Q1 o F7] oj4tsieta IMlEe] ZHE F
71 A gow, o|= QI8 DAC 7l 7|¥k Atjel digk B A o] Feith. wEbs, DAC 71<
718k Al 2"l A g Al #E dlolE AlFol oA ¥ 2 FEAel a7dH (Terlouw et al,
2021, p.1709). LCAS] H& & “F E+= An|=e A Ao 2x BA4A F3gFe 2AH” 3=
Aot (Ibid., p.1703). DACCS 7]l ot LCA =HdA FQa3F siHS vl2 A|2H A
(system boundaries)?|T}. 7]&£2] CDR HITWHAAAE S HFoA-ACEZA  F W (cradle-to-gate
approac)= A-83 o}, A7|A © yolrl AY TR olF #AHZF FIFA AHEtE &
Ho| A -F-G7}A] A (cradle-to-grave approach)®] & 23ttt (Ibid., p.1709 & p.1713). $+H, DACCU
7le AdodAE 2HE oS HAE AFEete Ao FUEE AR@AEAR A £
2= A 2"l BA O EFA A gk} EIH, DACCU #A 9 4dtEsE= Y2 AlFo] AHe=E
et dF JA aEd 2art ey o= DACCU 7]8E A #Fol thgh Al7&ol %31?:'3] K
Hojof stohe HollA 4HA-e] o] & 4 At (Daniel et al., 2022). w2} DACCS ¥ DACCU
Zl& 71 ]“?3%«] A HAo thsted A 2=El AAE HEs| st AFS MRVE 38}
o, olwf LCA #AS st B3 AAZFH old 7|Htgk & AHU S AbsioF ot
ojluf, Ao} F=o] dojd AVt~ VE =7 b BAE Hlod & o], o] UNFCCC 3}
A Bt ME J4 A7 2 & o (C2G 202D), ool talA e ths AMddA &
52 o714 gk

0_>L =) off

Hl

O:

A, AA AR WiESAT AA=E 31 A 7HsAdel i AAH A BHEste, o)n] A
A 2 WEAZT ARE o] thA b thid gaavt B EdA RS ok o
gaadgE Eolv WAoE, AA AAEH WMESAY AdAES A5 Agste Aol oiye, Al
A Fxe MiEAT BRE EEstAYU, AA ARH wEAT Al Eeste] HIskeE §Y
A Walo] AAEL Aot oo T FA A64x WAUFE &I AAA oA HIEE
Y 871 o 7]E CDMollA = AA &5 &2 29 - Axd9 AR AL, =9 - A=
d AAEol tsiA HdTA EAF 2] sk FaEZIZE] AsiA e @] 7R
vl =4 (CER, temporary CER) =& #7] 7]3F3 ul =3 ACER, long-term CER)S Al &l&lo] wH3)s}
At ol WiEAZ EFo 7|vkg dut wEHCERH FEE . tCERS CDM #H~7 ] Rkl

o] BuA A wEHI, ICERS & A7t Eud &7 wtsdt. &9 tCERO
U ICERE #FHa7|%Fo] gle o0& wiEdelu e HA &2 tCER %+ ICERE tiA|ste %
sfoF &t (UNFCCC 2005, para. 36~50). wtebA], CDM stollM= wiEx4d Ax=3 AA 234
= ke A 7heAdel €9 dou, AA A= FaEv|Ee] ATAHR] v HFoRE F
N Aol TEES AtaE £ 4 Atk 2dd, dE¥d A4z wFAYFAA = ©] tCER
ot} ICER ®4jo] HEHA F=th o 4, WEAd A3 A4 Ao o] 5 tiA
A= ofEA ok =Tkl tsid= ob Hol EAA &tk 7 4w B2 dAVs

< gl T Ao AR Bejstel 9t ol MEAY BEWOR AFEE U w

e

031
o
=4
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2Ty G40l AdHT" He iyt dACdAs Al Zsol 7Rk Adeo] F&EE
ol & s, wEAA-AA dAZFsA ol A d9H, F A ARe EEste A=
o ol

4 AW Folg mAA, SYe 44
e WA Y-S =Es Aol Basitho
2 ol

AR, AA d3dE W e A Ak, dAFozes AA 2
Hese v F s 449 2 W Eel Zasith oA, DAC 79t 7leS 2 &3 A
A A Al LCAZF Bzloln, o] xpolA Fa3 ® shhe] 7iE2 7153 ©@9l(functional

=

uniteloh. 715d @Y FoAdL o] @97t DAC 71& 7I¥t AA ZAasE By olyzt &
CDR 71&S A&AUS W ==H= AA A= Lol HlwE 7HsstA a7] WiEolth. 7Hd
A3t @49 wlEA ZHemission reduction) ¥ WEEZ FEStH, o]ibstErA A A
CO.-removaDle &€& 4 Jot (bid, pp.1709, 1713, 1716).

53], DACCU 7]l 7|4tgt A|A AaEo| A4z WAUEY 5 AA=E=E AR
A3l A= vl =3] 39 (emission avoidance)’ ZHFol thdF 1A o] HQEch wheF o] Aol gt <l
Aol oJdhd, ‘A & Feubstitute effect)” 2= OHE NE-S &8 oVt Ao F2FA Al
6 3BtollA % %%Eoi Qg Hk= Z:%— g2 ‘WiEAZ F AAT & F MR lH 9
A Aoz FG Al = OE ASHILE ST’ o g =Yrt oy, wAHoE
AAE Tdstd AU A B P‘%lj)r FA @RI o E FrtEritt AA s o
U HEHel gt 23EA Xk oldl, Al F7F A CuiE3 9] 7 gA] =9
Ao, F PR FATZFTI = lﬂrﬂ@’“ FAE F FAW s ‘wlEI I’ oid =7t
AXAE 2023 3€ 15Y7HA Al As LASIATE olFA wiE3] o thgk =F7HAIRFA
84 Agol A H olfr= olF HIste WAl wet I Jide]l A EEkA 7] wEolth
& S0, BaAR FAolA dejHe ﬁ—?‘ A o2 THSFsoE AAFwNE  Hl|EA
2 3 AA Qe M=y’ 7F 2FE ook St FAITS0 Ao == A
3|74 A A 7)A(right to develop socio-economically)®l] Tt R 3=} A FHEskal 1t (Philippine,
2022, p.1 & p.2). AL MiE3 & thAdA o2 HIZst e, dE %01 S Eal i

ME 715e Boste] wEol MY FE Aw, wd oA AL 5E - AolA HAAR

ri

(per ton of

_—

-

O

A = o
of 7IWtste] oju] AFHE AFYE HA Fe B, °of I wWiEI A= *2”35&4 (Ibid., p.2). &
TS TSt FHARE F2& F Aoy, FAe WEEA B Ae, LS we o
Aetea EFNES Edor dAWolol AT orojthiD o AR #HE ¥
ofyet =7k Ao B Hpolicies)” ol AM HiEI I E HII Aojnh. W, A A= Hl
=39S AT dMoA ‘SIS AFES Eole A ddA 'Ee AL, oA Aok

49) Tk Al6AZ WAUFo] 71¥ CDM# Zo] AA AAE disiAst F& ] & FAY R A A dgeks B A
Sohd CDM# 2ol AlA Aol 2438tE7]= oj#f& Zeoltt 20239 7€ 319 7IE2E, CDM stoll A Eal| HA
H] tCER# ICERS] &) 7R+ 22 0.4%%} 0.1% aﬂrﬁh‘“ + Aol vtz I 7otk

50) geEjde] AAG W399 Foje “duyA|, FF, Az , IRl @ Aete, a8y B8 247k~ wiE A
2ol oA (1) Ag" 247k~ wiE 5ol 54311 "3’:}% AoR qiE 247t~ wEe A diA =e
WX|(full displacement or prevention of GHG emissions expected to be generated by planned GHG emitting actions in
energy, transport, manufacturing, agriculture, human induced deforestation, and other GHG emitting developent
activities)” o]t} (Philippine, 2023).

51 & A2 o] 2022:d 3 20230l A3 F7HAIRMAY W8-S ute o AT
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&8, JESHA olUAdoE HE & T I wilE @57 oE HIetn otk (Park et
al.,, 2020; Herzog et al., 2003). wtetA, ALY A 2] &3] = oA A A EHZA
olaid 4 J= AATF AUt

A71H AT dmelAel ‘MjE s AEe DACCU F1go] ‘AA AREE UA
W= vl QefA @Al Adelth 1 olfi DACCU 7%l 71wt AA7L dojdoz o
o) W) ROtk F, Uy FolA WD oS aE FFA AT ©, o A s13bo]
duHos YARY F Ans quioit dAH FFAR) duAd AT 28 i
T A=, ol= ) DAC 72 883 drlgoziE COE £, i) 2HE COE

) ®

> do
oo

Atste] FEFo 2N, 7|E ZP sl A AHES tiAlskE WiE3 v F A sk, il

Fo AZE COyt t7lF o2 vtE JAHEE, v) q7AAe “AAR
o] AZ(e]aL, A - iR AHE-E A ‘wlE3| = whe Al4lste] FEAAEC] =&
= 4 9t} (Hosseini et al., 2023; Peres et al., 2022, p. 1200). Ath& o2 A7zl AZ A%
o A ZAYEE & F AeH, ol D COE 7oA 238, i) 2H-E CO.E &2
I E 55 U AZAFOZHN olsFAE  ‘AA’ 3, Qi) FAlY ZIAYE EF Aite] H
83 ARIE ALg3E ol4tsletAR diAFgo=En 2 ZIFE *ﬂ’“% ZaAA COp HMiE=
‘33’ g \Es i) HFHOR ZIAE EE FEFES AE AHA EE&EA HE CAARE
I 3| & kst Akbetd & AAEo] #E 4 dut (Verra, 2021, pp. 10-13).53 =,
DAC 7l&ol 7]vtel] 39 ojisla A s AFEA ol &8st st ARl 7RkgE &4 s34
S5 AT ol AS5EHE Holol gt YAtk wElA, ‘ulE3]9’ Ee OiA
23 o th3k shdo] 1A =" F Yuhd, DACCU 7)&ol 7|93 thekst g5 5o FeldA A
6.4 WAUZ st TASAFSIE o]ojd ThsAdo] FokAlE Zlolth webA], o3 DACCU
Zles ALS W, 5 AAEE JAAZNY] AsiAAE =3 tig A o] FFFH ot
a8, A AFE dWE3 T tig Jid HoE S8 Ut ofF o] Folx|A] o

or
%
(Philippine, 2022; Larrea and Warnars, 2009). o]2 <ls&l, A A=y} 3y ze ibsts= 74+
AL B Eo] oFF daAFNAE AAEHA Xt Aok A d53 ZAYESY 4
LA gaAG A FAE B YHES dAE & ASE, ofF dutstE Wi Eo
 sith. wEkA, DACCU 79k ZH=&ol disl], #si=3a /g3 o]o 7wkt
o] g3ttt o|E 3l LCAol 7|wtate] AAZFH 3yzks dikste= Aol B
i, olE WHELSE AAolol & 4 it o] HEk ofyzg} CDR HIHES 48§
9] (avoided emission)®} B =S <T(negative emission) e F+Eo] H 3|t} o] FES 53
Aol By B st & o 7] WE&olth (Terlouw et al., 2021, p. 1716). o]l
A =71 FAA AAIG At HjE AR o)A = A A FENE AHsta
‘HE3 T 2 oloA e AA ZF A FHE AS A BeUt Uk
YA, DAC 7]& 7]¥F DACCS 7]&3} DACCU 7]l Uik AA Ao 2+ W23 &
Holo] dAA FAFHoR FEH= 4 W E(accounting methodologies)©] F-A gtk S, DAC

¢ E
o
ft dfe rr o

% 4
o
=

oft of
1% rEr

ok

< o, Hj

5

52) o] AHE AR T4l o)akslek At EREQ T o] A oAl &3Hsubstitution effec)® B7]% 3hch
53) ol ANYth FHEF(AH7E ApH EV\/\VW HZHVERRA)] Q1&g e ZI8E 743l 7|& golalAd 7]4ket
AEAGe] o2 AAFY JUFS BEE AT LEHFS ALtsle B4oltt (Verra, 2021, pp. 10-13).
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2 AR Y3 /%Yol o] FIAT Yt ol ]
= e L

of thaiA =2

=
=

34. 4AFE A2 B¢

AR g thg A W2lolthsd s PA A6dx wAYUSY AMF
A 5 WAUSE st A =7FEAR7IAdNDe) 713t AAH A A=
EE HAgsty, wilEAd 2 AA AMGolA G Heversape] HATE w o] E
AW s AsfoF . WAE Ak (UNFCCC, 2021, para. 31(dG). &, SAAA T8 A,
o] 5 ofEA sAsloF st=Ttell thEk Abeto] 5 o] Fa Ut
4 g2=el disiA, DAC B ol AAAEL BEs J&dS At JA=
ot =571 7F AAEE Barte A A BFA](addressing reversals)ZF EFHE =], Al
= d %= NDC o]d7|ztell 23 AAS kT4 d=aE HasleoF stH,
o] MY AP dHEe BF Ay A% 81& weor doha FHojgo, FAIAHQ
& 71" A %t (UNFCCC, 2022c, para 19). wetA], DAC 71& #HAE JAAA}
1315 A= gokth. agolx= B33, DAC 7)<l tisiA &3] DACCS 7]
Bdste] A g2=a7t EASE bl ool tigk -yt AH AF dAES A

A A9} #Hsted, DACCS 7€ #HAA = AT FE7l dwt
A A F21ES AR tE 7]1E CDM slollA CCS 7= Ab
S Z83t= Aol Y Ao=E HATh CCSY 75, o] ¢S 45, ‘&% =
(buffer credit poo)” A ‘7R F(country guarantee)’ AL EFSHE WS A &5
HA, ‘gF ZEA F AAA, CCS AFAIF e E AAE g3 drjses A9xdd
By jEHS CDM 5=59] 4| A Freserve account),59) ZH4 Al Fpending account), 18] At
ztod 2} B f-A Fholding accountol|l 4] FHE wiE7A] £AH o2 FHASHE (Oh et al, 2022;
UNFCCC, 2011b, Annex paras 24~28). TFeF ZX|7} FZ3ltid, ‘=7F B3’ 2pdolA, AFGH-A
o EE CCS #AF:AMY mlEd S BEfRsta e F54 1 1371 3 &A% (cancellation account) of] A1

A
227 Hod gEe FUHR R HAsES st ok (bid).

2 X
1o
12
=
r U
oy
ol
b3
ok
[JO

35 &4
UM E4d WEe EdE =9 fdus dFe dAdez AYystd e 2o AA,
AA G2 A wA FAFA, FYuElrt DAC 71 Zlgol gk A5 Ao dXre
AT MES AYsta S, W AEHAAE AA Ve Ee o] Vee E8T ASAYEES

| thaiA ‘dEYFd(non-permanence)’ ©.& ®Fst Yth Idd, B =Eo] ‘Y7A’ I
o E AL AHHoR cdHBg Paa = wAIA U
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E=x&a e v DAC 7e<s 283 AA &Fol YA A6dx wAYUSF stollA AT
= Aol dasite dAolt 53], ATAZLTE #53 syt A AF Z1sdd 7t
g + DACCU 7|&°] BF AA EF5o=
i A 713k dEste], DACCS 1< 718k A @

7ol s Aa, DACCU 7€ 7|8k Aol 7 &Fe 3 weh I740 gdste
, AA A el Z2EYE Tzbe dEF R G EYgE e A wek ApEstsie] A
s/ #™ste, DAC 71 7|¥k A|A &5

i g8 A 2ddEHe] tA tede 77
o] MA= ook 7. vElHg A6.4x wAY

3 22 A oFF gaAFAA AA ZEel te] AATFS BEeA D F A F

A" FHEC] FAHeE =EFH ok Ioh o] dis] $-yets DAC 7%k A7 ZFol o

sto] LCA AAAS 13 AR E 240l dasta, 53], 2472 A% 289 A7

Y ke A ThsAd e FEAZIZ] AR A E ARl ¥sok s, ¥ Yoyt A= A

A AA AAL wEAtS T 2T AdSsERE 29 - AAske WHEES 1He T

= o= A AFR=ES AT F A Ao MY E 2AHo] dast
N

58 57 delAE MEHT A mE gAad Adel ARE ool sl bl ool talAE
2AHA Felrt 243 Bastis QAo WA, sAo e o

%
'—>|:‘
—o
AL
A
ich
rlr
18
)
oF
X
24
(o
=2
'_)I:
=)
>
(@)
(@]
5
N
i
r::“
2l
=2
X
5
=)

-

off X KN M lo

g2 ¥y A64x WAUSF sl s A Aremova) S FFAFSZ JAAHT HQlY
ARE R FAdel o]FofA Jow, fEuetE EFE B II7HEC]l I7RAIMA
2023 3¢ 1597HA AEstith. FAREAR AA S e AA/NEHAUSZAA Al
H % Az’ AR AT AA A2 ARG A e, A4z wAYZ
geFst AA Aol JIABRS F e TheAdel €8 Aok ol @A FE TNk AA &

A AR o old, T diudAe Yt A7 E ZA

71 BARAA MY A Aol Folola olo thd syt ¥4 dRES =Fstaa k3

o ol o]4tstea A A(CDR) AW ol &l T3d o e AY A= A4

ML tFobd 73 @ermanence)?l vh, 7T BdEE AHAGS D AL 5 B, i)

Az 71z, i) ZE R A 7bsA, 2Ea iv) GA@Y glaa s Wete s FRebY, 7t

BHEE DAC 71& ZHdA 9 olsjaAAES] d&S E48taL, ol ti ek DAC
& 7| AR gl AT - N - AT AF B AA vt dAe &S
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@4 A6d4x vAUEH 2L T BaAFAA =FHE AA &5 I =9
¢} DAC 7]l digh =9+ A fevetad w2 AARS
A4 £ A, WEAR 53 AAT E5E Ko 9gE8d] Aoty FEE Javl 3l
ok o] HAAA AAT FFol &I HIEHES ?Xﬂﬁ‘ré}l, DAC 71&& “AA" HIH
'}‘” ANA vt = AA Fygo] Fasith fYvegte 20239 = Te94AFH - A8 171

2 2 Al =F7F 712EAE ] & FEEs FAACA 2030 NDC 52 4 745 sl 0|3 7bs
= ost =1 2 By dF 28A&Ye] Al (nteragency, 2023). $-uhel 7
A TEE, FF - AA Sl FEL ’, ‘ccus’ ., =

2] A
o 53 ALA =2 HANA, DAC 7l 7

CCUS et B 53 @7‘301] 1‘416& Al ko]
AT EA dlEdel AL+ CCUS 71+ 7HE = AgS “HlEA 7 ola ti7]s 247}
25 A ASI= DAC 7€ 718k ZEAY LS ‘A A’ oz, gu3] ofr]shH CCUS 7= v=#He
T AAT 7F okt By, fElvEtell s olibsteAE EXete £ A9 =S
T3 CCUS 7&s ‘S -AA & FE3 o CCUSe DAC 7j&2 Hd FoA H
stal Aotk wEkA, DAC 7ol tigh % F3x AAo] thsfiA  ‘CCUS Fi&’ 3dtollA =297}
o|Fo Mt HFHoE+= DAC 7|&d st HE 5 Ao iz Atk A=A X
a8d, ‘FF-AA O 2¥EHE ‘Fd’ EEdAe AA 4, Y AdETd g%
o] x3txo] =l (Interagency, 2023, p.17),99) o]= EF AYH 7|dt HEHolth webA, FE
2 AA HHA &3k DAC 7|l 7|8kgk &Fo] ‘Fd’ FEdd x3E 4 glor, &
A AFE kel 2ol wlEAT 5ol &3t CCUS Hi2o ok A 9A g3 watd
st &5 F Ut FAEAE DACE o= FEdE HAHSE x3JtEo] A &t wet
A, @AY FEFEE WAe] agdETa i, CCUS F-Zo DACH tigh Atgle] HME =
%7} olldete BMAA R RHEHE Zlo] Hasith whef, A & - 8 o] AgE
A ¥ WMAE = Y, dAFHeR Fa - AAT FEL AACemoval)’ 2 FAskAL
A7l A - g - FY - FE 71N A|A ZFo] BF EI3EE Zo] FHeith glar CCUS
= ‘HE T g BE FEoE HYHE Aol vtk gEY ‘FF - AAT TR
of ‘=ALSF FEol o7t Ae A I HAsA gon, IALFE EH A EER
TEEHE Ao AAT ZleE Bt

=4, =77F Il Ee] AelA CDR Ao A7 i BEA 7|8k JHA 8, o=
2006 IPCC =7l47txduED 2] of 29, 549 2 7]E}  EX]o]-8(AFOLU,
agriculture, forestry and other land use) F-=O. 2 4AFA o] o] FA XA HTESD YUt EAMA=
2003 IPCC ¢FAHA A wet, 5 EA o] & - EXo] &3} 2 )¢ FE(LULUCF, land use,
land-use change and forestry)©] &2 & o] Q). o]d|, AAY7IA= 4+ AA 53 AF AA &
(AAEA 2 WI2H F)2 LULUCF F&9o 4HEAe F2 HFoA A= ok 284,
T3 AA EF50lelxt 5)2 FY FE £ LULUCF HEEolA 25 44 7hs3sith. shA

56) #ellE AUEA B € BT, vitke 24 T Y Fd gdivF ol A, At F
FFHEA 29 Fo] £&F At} (nteragency, 2023, p.7).

57) AFOLU(agriculture, forestry and other land use)E % %Ur EXo]& - EXo]gHs} g AHI(LULUCF, land use, land-use
change and forestry) 75 &3 Aol

ro

ol

ENs WS

ofy

A 9

rir

o~
T

o
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R4% NEI|SHAETDAC) 718 SHARAISE 3 M 28 wot o |

ﬁ

T @A stke] 20243 A Eshe FURRIMEZ R A RE = 2006 [PCC *[F o] Z-8¥ ook
s, Ag, Y, YUY A FFe =5 AFOLUR 4bgo] o] Fo]z o ot}
54 m=del A&=+= CCUS 7= %”l A& F3l 2472 wlE AZo] o] Fof
735, CCUSel tigh = =7 IlEY FZo] wiaEEo] Qe o] ofyet ‘oA’ *H
=  ‘AFAZAIPPU, Industrial Processes and Product Use)’ H-EO 2 ALAo] o]|F ot} ¢
o], CDR HZH e &3871del DAC 71&9 A%, @A IPCC ARG =E A8 Fwol 74
Ho] QA gtk 2006 IPCC A% & A 2019 7H784(2019 Refinement to the 2006 IPCC
Guidelines on National Greenhouse Gas Inventories)= WE2] ‘FF-A| A’ o dldst= WlEHE 7HH
1YE TR AA Fom, ‘ouyA’ , AYFAHAPPU)’ , ‘AFOLU’ , ‘HZ|=’ 9 u
Mo FEEZ w3y FFAAZFES RudEE st ot (PCC, 2019, vol. 1, Annex 8A.2).
71&e MEA 52249 CCUS 7led Z vj&do] &Kot Fiol wet F&50] i
2 7 At & dFAY EF HE obly A5l wet F5E Thk AlA R i
|5 3t vho] oA A 3 A ZHBECCS, bioenergy with CC9)E] ¢ olU|A] FESE A A
et removal©] B8 4 At} (PCC, 2006, vol. 2, ch. 5, p. 8). 12y o}A7l=x = DAC 7|5}k
|4 &5& vIxsto, &FatA ‘7] T olitE e A AAT RbS HHOE St &5l

N

2

T2 F de A FEol EAsHA ¥tk Mace et al, 2021, p. 23). °l&, FHFA 3}l
= O CDR ¥ #d8 odd Ads ool didd tiso] o] Fojxa glort of
IPCC =7F2A7k2RMER] AP ol2d =A% a5 dRstal A Fvhes A= 97|
ok (bid., p. 28). olell, IPCC =7FAd7 =R Ee] A F o A A(removals) Fzo] Ee=Z 7
oiMor & Fart low FAHOoEE DAC 7Nt A52F0] w7f2AriaiER ] 29
T UAES A BHE 9 JholEsRle] midE oo & Zo g Kl o, -yt

F% DAC 71&S &8stz dthd, DAC 71&ol 4542 tE 7153 37 A A ol A

3k ALRE %%ﬁ‘r‘s}{— A& HAEStAoF 511, DAC 7|&o] 2440 =% &85 Z0=E o4

= | B stol=etelo] FyF o] $Euete] #EBFo] 248 HuE 5 U=

718t wj o] %8-5‘}‘4 = [PCC AAFH ¥AZ, ¢gvete DAC 71€ 719 AA E5$
HE R —% Aoz dAshe A7 Bo¥ 5 QU

AR, 78 EdARANME 2472 Wl A3 &5 By ofyet ‘Al s &
]

rx i O ook gt owlt ot N X fr o

o 2} 5 ] 7FA] =97) o] Fo A 9k a9, vt wiEAA Y AK-ETS) ol A]
T oM IS S50 JAANS F Jde AT EFY g g =9rt st A ol F
ANA I AA Tk 4, Y, %, L2l DAC 7|¥k F8F Fokol Tk ol4ksierA A A
HAIHEC el FAAE e =9 5&7ol wet, vt I siEdAAAANA Amg S5
¢ Ut FEo =2 ougt WHE wel JdAst 8L ANA A g =9 B8
RHoZ Btk
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SHYE= Y s47|=g8MA 52 S RD&AD ©F OFHLt EH= (2= 2

& AhEI7) a8ty

06500 ME8YA| M2 H32533 15 A8 4015 (M227 |1 Ry
TEL 7 O2=557-7807 FaX  D7-557-7893 e-mail ksoo_edin@kscr rekr EEHOEL vl ksoo re kr

NREW TGN

b s /g - 20239 Al49 55
A - B Aedz A YEA WE HA EEell Wi £t ¥
A ek st A3AG7IEREWDAC TlE A

Ik SR R L

gl pmsiatel sl asiasi o] AXE Bolo] £ BYlEE U
AFEA Sof I YR B HLE AT AP ol Yo ofiEw
(secondary publication) .2 7455131, 31512 Feje} gh LA ALS W7
3t 2g aFich ofejet dAn xje) a7 et ¢l ko] ol EHo £
ojghick

2024, 1. 3.

Abdgdl 9571 asas
7 mgaes |93
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Hs5% AYUDEAXZ(SMR) 7|=:
TN AW SHE 2|SF R&AD AA wWor A

A1d (FW) SMR 7|< @4 =71 B8 %

g
S7 kAL ok ¥ztEe] & dFge
R Aol vk A, FH o
AR AT
(KANS, 2016). 53], 247} wj&A
T BT BE
NM= dxtgol tigk 871 FF33 ATH (Auh, 2022; TAEA, 2022). 4, 1970
T 2 HZ $agol-gAol Aoz FEY ofyx g B¢t KAt 9y
Az ¢tr str7}l Z7F AAH A 247 FHA oY of= v F
AAE S AFr|e2 AAsty A= FAo g dxy FAS 9 9 F33}
Eol A A FEA0] EE dAE S Fa% oUAdeR vigtle 7 =7
71% ST (AEA, 2022).
olg 3 FHANA, AANA HAZ B WS &4 F SyPvEE 20509 BALFY
237 A bR FstE fEA =S Y = g AR A= x1E3r] 98l
ARG A B AAS Fu Yok £, 2022¢ 10€ 120 A E F SR 2
A x4’ o] MAEYOH, o]= &=F SMR 52 =l HA3 SMRG-SMR) 7t #&
=gk (MSIT, 2022). =3, 20233 5€0] A =8 &A2FH 1000 AA7 &0 LA &
FEE Fart ok F AAE Vlsde AP EELAEGMR, Small

A ARG Nz A% TP A4 A% B gl @A

I
1
o
pe
=2

&
e
L=}
2
%

o ©
X
I
o

= 4 8o ©

1
o
)
to
N
ol
2
)
e
P>
=l
oj
AL
>
o (
Mo Koo

By

Hajakel M Wk ofUe} 4kgl, 4,
a

W

=2
i
2
8
o
g
o
=2

o |
o
jo 3o ™ 230 4 b

ol
o
Moo H & oot o8 £ b

N1x

N oL
(i1~

=
)
£

K
32

il
o
ol
ol
ol
o

ftlo

o] ZI}HAY= A
Modular Reactor) 7]<,
(MSIT, 2023).

A, vkl A AEEe SMRS o9 <& 5-D3F Zo] F 10522, A & W7
ANE 2= AdAZEL) 1 9o JAZE FESIAUT o] FollA A Y AE 7] FFIAEA, International
Atomic Energy Agency)ol| A Sk=o] 7 s}l Qthal A AgE SMRL 450 2, o]+ 1) Z~U}E(SMART,
system-integrated modular advanced reactor), i) A& SMRG-SMR), iii) BANDI-60, 1Z]i iv)
MicroURANUSo|t} (IAEA 20222).58) o] FolA], §4l3 SMRG-SMR)2 =& WZAZE AL&ste=
7} 78 = E(pressurized water reactor)®d SMRZ, 44 AHF o ‘IHAAA 4.0 A FZAE 9 15
g ZEAE F stUE ‘AUA| Arle’ Y e ERE TEEHIJT MA H o A

rx o

58) IAEA SMR booklet& SMRE 7Hate= F4|7F IAEA Al 2=Floll A3 4173 sto] &gt
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o SAI|=@HMA 15S ST RDAD ¥ OHILE E2 [ZF 2]

AES ZHE AAMY =3 SMR 8413 SMRE 27] /dstal =2 A& &3] ¢
siA, 2022 64 F ARIHl 3,992¢) qreel dMEtRAHIIE St 2023 FE A7)}
PRI TEoE HAE SMR Zle/fEAR el sty & A2 20283 EEEAIAVE
g5 H3FE ot (MoEF 2022; KISTEP, 2022).

< 5-I> &=¢ SMR =d 7/ &%

HAIZ 78 SMR 24l T | B
SMART KAERI
etz i—-SMR
Az SRS ~ . KHNP & KAERI
?TI_\_NI_R) (PWR, Pressurized Water (= Innovative SMR)
Reactor) BANDI-60 KEPCO E&C
REX-10 SNU
A5 Wzt n&=2 PGSFR KAER
(SFR, Sodium—-cooled Fast (Prototype Gen-IV SFR)
Reactor) SALUS KAERI
FO2 JtA HZt2 (HTGR,
High—-Temperature Gas—cooled (To be determined) KAERI
Reactor)
7;|A
FETE 289 Xz K-MSR KAER|
(MSR, Molten Salt Reactor) (Tentative name)
iz &2 .
(LFR, Lead-cooled Fast Reactor) MicroURANUS UNIST
ZAUAA CO, HZ Xtz
(Supercritical CO,—cooled KAIST-MMR KAIST
Reactor)

A5 AR A

ZFa1: KAERI(Korea Atomic Energy Research Institute), KHNP(Korea Hydro & Nuclear Power),
KEPCO E&C(Korea Electric Power Corporation Engineering & Construction),
SNU(Seoul National University), UNIST(Ulsan National Institute of Science and
Technology), KAIST(Korea Advanced Institute of Science and Technology)

o] FoA, A& SMR(G-SMR)E E& WZAZ AL&3t=

5] 71474 9= Z.(pressurized  water
reacton® SMRE, HX44E AR ‘#FHAL 4.0 A= FXAF’ 9

15 Z2AE F U=
‘o Are’ A e EE AT AA H 9 AAHE 2kE AY
¥ SMRQI 41y SMRE 7] /dsta 2 Aol &3h7] 984, 20229 6¥€ 5 A
H] 39929 Rl AHElFAHHEIME Tt 2023 FE Hr|He} PRI FFoE HAlY
SMR 7]/ dArd el 23t dth 5 AR 20281 E=AA Q7Y 2 3tk (MoEF
2022; KISTEP, 2022).

ot
A
o
I
=]
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M58 2YZSRXZ(SMR) 7|&: THEYE =S ffch R&D 24 EoF o7 I

A2A (FA) sy g4

1E 2 EEAAZGE-SMR)Y| o &
TARRY FHE

$1% R&D A €3 1%
1L HE

SMR2 7]& ti@dds AEstE = dd 3ol WA A7Ey dHA, 71 7HdA
F2Y OFdde @riE"e] 1,000~1,500MWe FEUS AW, SMRS H7|EHo]
300MWe olst2 thgdd ¢l 379 1 #F= olstoltt (AEA, 2009). thxo& MHAE &
HollA, 71& NP LAY =4 ¥z F5H(ctive) A Fol Bad v, SMRS E90]
2ol =8 x40l A A Bl 2&3st= HFPpassive) AXA TS
A = Qo] Al FEH=

2 gz, Y FaAd 22 g Vles Agd tFT AFdEE S €2 F AT (Lee,
2022). 18jar A SHoA, SMRE &G 2 AlNA FLII7E Aatsto] Aol A
AR - 2Yste R Jidtel dAdstEg, AR S Eoli A gxaE Y F UH

(Ibid.).

~

X

L= 1]
LFETL

i gty

I [l

BERY- D P PR A%~ 0
R Sl ]

ERL LiFrm

. THELY
wEum ALAFIE
™ AT D0
E] [CETIET
(PR L] H

(29 5-1]1 AAA SMR 7<= 78 2 &8 837 =)
A5 IAEA (2022)¢] p.3539] Figure -1 EUZ HA7F 19
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(@]
=
K]
ofd
ox
%
1
Hi
fim]
0
dr
1=
N
>
et
W
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]
-
Wb
njo
ofm

ot RD&D Y OHICH E= [BE 2]

SMRE] ¥R =3& AR5k A4 24+ WA (odlan)d] TFE, BF T2 E(water-cooled),
7} 228 ZF Z(gas-cooled), YA FEWYZF Z(iquid metal cooled) SO E TFEEHTH (KAERI, 2022; IAEA,
2006). °l5 T 7H BE =S FUEHAEFOEA oF 40% o<l 33Fe] ME FolH, o=
THEAEYo] AAAACE o e SHE dHIAdA AP F AFH TeS v
o2 o 7]1A%59 A w]= NuScaleit el ZEY 77TMWew 71474423 SMRQ!I VOYGR
2do] 7leA 9@ AMYAE FHAA M XIS HUEET 20299 A 5] 943 2 %9
MAE FEZ AT Folth (JAEA, 2022).60

=223 SMR /M 7= Aol A, f2uete] SMRe] 7l&¢-9E& 3 AEEAE S
71 fsiM e wAldor B8E F e Vs dALe4s 59 =
ooty wu - 9 Alx 2 AT A3 A astthed Ty, dA vt
Ao g JEEel ¥4y SMRo| thafA FE AAY FHE 98 7 2 B <
Ao g2 AA s A7+ obd FAEH. ol& ofF & B Eo] Hx3] R&D TAo 7]
o7l = &tth6d oo, & 5% 2™oAM = =4 BAHS FHsEr] fa SMR AAA 1
58 F4HoZ, 9yEyt R&DS FHZA O
= o

¢}
I it A RS AWnIA Aok A A2 AH
=
T—"‘

D

SO

~ Lo
N
)
2
N
N
B
2
30
2
(03
AR
ol
)

e
r]I
fru
i
™
ol
=
%0
rlr
2 o
:01:1’:

R )
i rir oot o & g% o> A b

59) £3] 719t 23d SMRe| AZEE EUE olft JEE4Ed SMRel B8] Adlzeg ol ¢-57F FAE EIt W
ARG T witolth EAFEG] A 24 HY AlZIZE 2040982 o dEE vl 20400 U= AeEE
SMRe] AlAS Auje Aoz AWert (Chun et al., 2022). 39, A2FYZ1%EZ(SFR) SMRY %127}~ =2(VHTR)
SMRE HAAAA o2 whatof 2030 ] F$HHEE Ao U& Zo& AgEa Qi)

60) MFE VOYGRY 3 &4 7/MA ol AFES 2020W o=z By Qt) Sevel FAtdudaE et U EAE5(IBK F4)
TH E3HE F5O = NuScaled 33} 52094 ($44M) 9] A EFAE 20194 A8 AL, 2021 $ksl 7129€4($60M)<]
AREAS AN FAEES @A NuScale 717] A2He: #0150l 9ok (Kim, 2021).

61 U Y43 SMRe AANUZEE wE NuScaleiibe] VOYGR €]el%k, GE-Hitachiiib®] BWRX-300, Holteciil2]
SMR-160, 9= Rolls-Royceiite] UK SMR 5°] 9t} (Chun et al., 2022).

62) 9ol A= 1= NuScale Poweriilt 2] SMRS &-8-3] tf3lt o] g gk
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Rs% AHTEARZ(SMR) 7|5 2HAWE SuS 93 rap 47 ot a7 |
2. SMR B3z 2 E4E =2

2.1. SMR 8 &%

SMRo] &+ Small Modular Reactor®] ¢FxAl=Z AR LALETH o]EA YElUSRO] AR
Smal)¢} ZEAModulan 2 AAIF O ZH A= EAS AL dARolH, Ar|EFHo] YNk
°F 300MWe o|slolx F27]7]18 nE3S UxtZ ot} (JAEA, 2021b). SMRS] EA o]z} #-H

]

S 71&EY AR ZEdarge reactors)@} HlW st EEFEH e, 712 EFE0 tFa dE SMR
AL A A AR FE3Ee] FEskE ool < 5-2>9 2tk

A AR, FAAEMHE) SHAAE tiFdd A Hla) A8AY 27 Ald=x
of fastth. 7] = FAM], AEAA g2, FAH 34 Y27t EAskE 7S
AR &2, SMRE& 27] FARE B3 2 AE4AA g2a ¢43F 508 FA g4
& 4 Qth =3, SMRO EEAmodularity) &2 S18l, &717F &169 33 A% 2L AH dARFA
A B Sre & learningby-doing) o] AAE ™ g UL, Eo A L8R L0l S0
A olfo]l At mIE AR AFA o] EolE50l Adm
(Locatelli et al., 2014). Z8]x SMRY F=7} Zol &4 @ 4 HE=E FZ 5 Yo} (Vujic
et al,, 2012). g3, & QP Aol wet HFanAHGFaAD Ao 1A
A H&E AT  Ja, duA FF Al BAstE YA &S 29 F ATk Locatelli
et al, 2014). o= WAL Aldo] F=38tal B Aol AFH M=ol A vf= 2] A A}
o 4 o} (Hidayatullah et al., 2015). X3 A= ®al ofye} si5Est, 4484 4 34
d(process heat) &, A 5 34 A4 75sitts= AH % Aok (OECD, 2023; Locatelli
et al., 2014).

T AL, A SRAE, WA, HGEFE MR A S F871718 QAGoR HA
g 5 gloli FUALE FUSHE 8@ W £3AE A ARG Pabsol £

= TUALE AFFoZ wAE 4 Tt (Kim, 202D.66 =3, whef Alrt BASIAE, &
o] Yol A AsoF & B3] A(decay hea)©] Zral (Ramana and Mian 2014),67 i FdA 5 &4
o825 x4 WyzZto] 7hestth ol SMRe 35 HH(passive) b JNF OS2, ARaIAY Al 9 F
Y 2 EHxe 24 glolx M-S FAES Yvlgtt Kim, 2021, p.3; Vuji¢ et al., 2012;
Hidayatullah et al., 2015). ©]&3F ¢tAA o7 <ls), FHthur} Q3 AN A E T
(emergency planning zones)®] =47} 7}F&3lt} (OECD, 2023).

Al AR, A ded 2 d4d F948 SHolA, SMRS EE49 23S 49, 349
A BES AL, dFo = ol P XHdle Zlo] &oldtH, AdAHRA Y BES Y& ’éi]

3lal, AHixE= Aol 7bsstth (Locatelli et al., 2014). E=3F, Zul A (grid)=e] AAA~

IAJ

63) AAFAL Aleke] AU EEH $Rd7A 7|7hs wetth - 3% AP FAPIZE AP T)E
64) AR AR 717} AARAY, ARA] Bast fES ek AL ofvlg,
65) w3l weh F817] WA AL B neshaze A4S, A42e duslt Ay pae A,
66) FAH AR FAN(EAR, F7EAY], 7H7], WAARE )7 dAE gEE7] el wixE A& v gt} (Krall
et al.,, 2022, p.4).
67) SMRZ 4&3 ] Y¥zhg xHde] & A, Bx 48 51 2dE AL W FoR <l vydddnn g es
W7 o] $-Asi.

ol
)
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

A7 HA gerng, 5 Azt gAY ol &olstA] &= A T FAAAY
Aol 2} (Ramana and mian 2014; Vuji¢ et al. 2012). =3, o EEmX2 A
el BtFo] SMRE EE NFE FdsHA St fAsA EHE 7FIE
(Locatelli et al. 2014). =3t HIYZd 28 = 7184 QYU A 9 axd oz AAT 4
o+ (OECD, 2023).

INE o= 5% By 28l
— Nl st=l A2
et M2 Locatelli et
S22 X2 " 2 =Y XAE FA @FAE AL al.(2014),
MES SoF MY §HE et ¢ IAEA(2021),
BE3E S8 75 A7 EE Ramana and
M =Hot i AﬁlEé! H _g_ 7<E4I7:I|, mlan(2014),
%‘ '“—| T a3 I | B ] VUJIC ot
(ol Al: i) Bf A el=z2} Hdagol= H|% slol, i) =& 4| al.(2012)
Aret 7k fIRZ Qs AdlHXl &A ZhA ) i) ™7 2ol | Hidayatullah et
Eal, s YU s 3Y do ='X1I L2fol4) al.(2015)
- Moz 53 2HeM U442 oz H|g 2
Ramana and
- MAHE =35 obrtM 2ks} Mian(2014),
o x - Vujic et
- &2 2o & MyEH
oFF A . o|.7(-|§7 e al.(2012),
- Too(_P&SSlVe) olM 7|=/5 A (features) Hidayatullah et
- H|&AHEFA(EPZ) &4 al.(2015),
OECD(2023)
- 2535
3@ M=, 2% JtsM (MY #S), H¥E =S S| Locateli et
thed o Fol & Mujxl JtsY al.(2014),
Ramana and
(=No- S| _ = O|=AM ZIA
TS :LEI— -—'In_o (= g m|an(2014),
-2 37 3 S SHSH 2d wAAM A OECD(2023)
- 7} (variable) MM o4 X[e] =2 HRE A&
A5 Fofl 7AH AEES EUE AR 24

BE SHolA digdd vl SMRe] fEd AL otk WA, AA|APMIE) SHlA s,
SMRe] 4% 29 ZAl(economy-of-scale)’} &£01E0] AL} 7|9 dgdd Ry =t SMRY
ate A7F2345 EA%H (Locatelli et al. 2014).

A4 9 eolgol BhERAT s Aol o

o|F FE3}7] YsiA SMRE AZA skatoll 7]Hkslk QFARS] 73Zﬂ(economy—of-mass—production)§ F-aloF
s, o3k 4k AAZY 'S ZHFT] Sl RS (SMR T FgR)7} Fesith V&
Aol oJshd, <Figure 2>3 Zo] tiygAHY x| AAE 6‘}7] A SMRe| =E3}
(modularization), A2A12] ©<=SKsimplification), ¥ =3Hstandardization) & ] WA Qadkyl Hr7kE vl Aok
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M58 2YZSRXZ(SMR) 7|&: THEYE =S ffch R&D 24 EoF o7 I

(OECD, 2023). =7k, SMRe| kiAol wttal sitiete ddL Aol TAHE I7lea/dzE A4
d AL AL FA A4 AFH Ao =5 ARF Aol AYE 4 Aok (ETF 2021, p.7.

_IR*U

SO WANHIIE B SwolH, SMRe| AA @ £go s H7E A 2 el Aol
Sofd Wik ol 4] ofele UAY Aol 1ol WAHoT EAFe) wet ole A
#ele] BAZL AT 5 Uk E MR G4 BUATY MR OF - ASE Fese tie
A7 Y 4 otk nistes, SMR A7 mdo] ul$ thaksiel, 53] A%de] ofd uASd

SMR =ellof] Tt )15 B! Q57 o] Aol oz Zoz e (Vujic et al. 2012).69

Construction costs
(LUSIVEW,)

Modularization
& factory build

Design
simplification

Light-water SNIR

ecamo fle drvers

Standardization

Harmonization

'AYATATA'

| |
SMR Large reactor

= Sire

[ 5-2] #29 HAAE B3t SMRe F8 74414 812l
2+ OECD(2023)2] p.162] Figure 45 EWE Ax7} Al 19

AMAAF o2 MEEHT Y= BdFs SMR RdES Hlwste Hrtstr] fs E4E0] o
I &A%Y, g ExEFH o2 [AEAQR007)= SMRS <SHAA, ZAAA, A2 Z & (proliferation
resistance), 121l ThE 7]E} SHIA HESAT. E=3H [AEAR020)+= SMR =d¥E 2, A,
7AAA, =% doperational performances), AA L A&7} VY, WASFT7] HEWH(Euel cycle

’

638) A3A A== gF-E H o2 ue9 dARE Wisty, IEEZ HAS A E
= YR E(water)S } ‘3} SHA, A4AY YAZRE YAAR QA TS, 7h2, Alsalt)
g37) ol nEpAFE e FEAT (Park, 2022). A4AY AZR BS AREeRs 29
water cooled reactor)® St}

Adshs w7l 9es o)
5 = 9 s BAS A}

[e)
A H82 2 (super—critical

- 123 -



A SMY7|sHENA 252 S RDAD Y OMYICt W= [2E 2]
approach), H|71& 2] ¥ A AY Fo=2 vl 7|&S AASAT Vujie et al.(2012)= A Al
A, A, AAAP SHE, Liu and Fan(2014)= 223 SMR dis] A, AAA, &
a4 WS Hrl 2 ¥ w3tk Ramana and Mian(2014)+= SMR A AAl ¥l &, ¢HA A, H71&E
A, 18a _—H.Q/&(prohferatlon) ZHoA "EHo g T & QAES 7H%6‘}51 olth o]
Y B3z BA AAB AF7E Y= I, gﬂ—z-oﬂ&— YF]]7] 2] (Krall et al.,
2022), 3n) 44 (Prasad et al., 2015; Wu et al, 2020) 5 7H¥ Soll dis} B} AF3 o
2 BAdte A7 g EHI T

H AuoA= 7|1 gid Yz oib] SMRo| 7fAsfor & B4 QA F A Ramana and
Mian(2014)7F A A3 W 7}A] 7122 1) BlE (AAA), i) HAA, i) HAAHANE A7, 18
A iv) A F2Hproliferation) BFA ol FE3FH T SMR AAIA 118 LAES A7) Y 7FRo] wEk
Al By o33 2

AR, ‘WE Za0 o BE3 yHARE ) AR, i) A8 AL 53 o] i) 7}
4 7BAYs aEsty AY g8 g¥HoR tiSshs #A4, iv) 71@END, v) HAs

F AR oA7|de HAEe &, A AA AR
o

(e}

2
L
.

)
H
E

L7 A 28 8k g8y 18AAE g3 So] £3FE T (Ramana and Mian, 2014).70)
A, ‘HHA Y AHES 942 ANAEEH vg] A s LSt

QH- (passive safety) AA,72 Z22]al iv)

E
-

ot

rf )

LA D) AEFTAHAAE S8t dAE AALB
i) B %2 dAdT daEbum-up), i) o2 Aldhel] 23 Am ARE, v) 71€ H7IE9] yA
ez |, 223 (A8 o) g g (HEH o= g )] A8 Zad

ulA], 3 8] &-4Hnon-proliferation) 7J§ﬂr’ =1 -‘?’]“3}04 HA AR F715 HLs)eh= Aol 2
231 o]E s THsoF & QA4AEE 1) HE LH(first generationTS 3 =S £
A AAA Qo] 94, i) AF7](ong periods) OJX} 2 A A DA, i) AgH 2y
B 5 AH3 Alolzrte A7 .

69) elF-aie= AEs= HOPAEH 248 ovdth
70) TEEE= 50 M AHAH e Sdeith
71) o= mafoll AN E=de) ol o 2

‘j; '"IEY s

72) 958 okd AAe hEAHQ A RE AFEF] AL B £ AxdHo] gHAN 53 £
*’174]0 = 740]1jr’

73) &R (fast reactor)= eHE FAFE T

HF AYZ )8 4IdHE #arZ 5 ok

74) AAE HAE B3 SFEF AEE 5ol ddE

79 A e ddug A%l ddse AR AS A AREE Ao SRS AL 903 4T 716

b | 1o = Z\
AT S BT RS ok FHOEE 1) SMRO] ARSFAASE it @ mfjgH o werhe A, i) SMRY]
eI /“Zﬂ(sea ed design) W3] °17<}E Ao e HEAS Ausitts A g i) A8 AFHY HERsS
wErhe Holth e, gEoRE ) B4 #39 SMRY A$ 1EF AAEES AlRdtE HoR dFE B9 5%
% ddzny 20% 0?1‘ AT 7] Al Hask o] @ *—é‘ﬁ?ﬁﬂr—‘:‘ A, i) SMRe] & 2 Zhibo] F7hEH
aRkE AAAA SR frEEE Hdn s Skt TE|HoloF 3@ SMRY AH #EL Hojzlthe d, vpAe R
i) 54 SMRe| ugz}zﬁg} Ued AA A BEFRAgeR s AR Uil digh RuEH] 01?4-413}% Zoltk

(Prasad et al. 2015).
76) °] WAL FFEVF 9 w2 ddsrt dasit)
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| obiier 3ma= iy suvlesiznA 252 59 RD&D B3 OFICH %2 (2§ 2)
3. FEUEE RS HAY SMRGE-SMR) £49

S-gyehes 199735 E VA2 76ke] dAE SMRQ SMARTE 7)ds) ko ,79 Al A
HAz=Z 20123 vl FAVIBezRE EFHAJE 5% vk o 2=y 2030t of
Ao 2 HAA 2 SMR AlZo H7] sty 7&9HE T AFAEES 3] 2
Me AAEY] dF o] Fags A4St (KISTEP, 2022).80 o]o] =
SMRG-SMR) 7| A8 20193 % E 2k&d dFoz FHHA 20213 =3
3l FASIEeH 20221 6€ AMIEITHFRZAE HFT FH3IATE SMART 7
He ugtoz 20233 dA ‘YHAE APYREYAR J|eMTAIE S
AAE, A48 ShoA Ve AAYES ZE ¥41¥ SMRS 2028 d7HA
X2 N Folth
4y SMRE 7EH o2 VIMAFEg o s A AT 71t

%
AAFEH D ol WA D FEAZ AGHE BHPO] AF
4

T o,

O

> do
:0:1’:

0
ftlo
My oft oft

A rﬂ
10k

A
>
o
d
<] olﬂ

k
W

i
o,
o

X

ofy
>
o
fru
=
oX,

B
N
(R
@
N
fo 2
A
o

o

v}

1o

2

ofl

w

=

S,

rlo

w

=

=

5o

H

lo

(o

2

N

My o
ol
:?l_‘,
&
o,
off
i)
(o]
0,

A
o,
o =
o
Mr
ol
b

X oo ol m

o [19 5-3] #Eoh

77) & AFelAE o] Fitel disid e thEA ¥71= SQlth

78) SV AMEFHEARE A OB R, F AT e o] Fid disiAe tEA @7 sith

79) SMARTE System-integrated Modular Advanced ReacTor?]l A2 110 MWed 7M4744=3d SMRo|H, w4l
717, 7RS), WAARESE sl AREE T Fokd dAY dxREolty. €A v, =¥ 5 YA
&S 98 wg8Fo|rnt

80) SMARTS} th]ate] §41% SMR 7ol arefslojof & Hom (1) ‘AP SHelA, Aol AdeA] g a4 4
$A9E aefste] AAR A, () HaY SHelA, A #lQdelA A F< SMRel diH|ste] 71eA HaldE 7HE A,
(i) “AA FdolA, Ad8r] @99 REsts s, dEsld wE RaFEs st AAE 3 5ol
A= AT (KISTEP 2022, p. 108; MOTIE 2023).

81) A AMANAM 95k 442719 9A T 36571, A $9 527] F 45717F AeRolgh TS &4 Tl AR FollA oF
83%7} 7t G R slgstt (IAEA 2021). $Elvels 84 F 2579 9x=EddL7 950l o & 227|7F
7}et 7ot} (KHNP).

82) APR1400& gy} FHx9 =g d Y OPRIO00S 7izkste] /st ddoz 2006 89 Alarg] 3,4357]
HzxA8H o]F XHHo2 UM T2 dA=Z Bdo|t} (KEPCO E&C, 2023).

83) tAd Eg(digital twin)> &AQ 4 T A2ES YAERE 18% 02, A5 AAY 543 P5s AR
Aeol 7P AAY 8 93 RdlR A&l Z& HAlshs Ve d4AeTh
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Reactor module

[1% 5-3] ¥418 SMR (-SMR)¢] & ME=
At dadAEHATE AT

HA1E SMRE 20287 HFAAVE @82 Aoz, ojn AV ¢A¥ SMARTe +
N EFtwo track) WA 02 FIAA 212 AHES Helw 9t WA, SMARTE @& o] B
23 NS F2 TS, 11I0MWews 3 7] == F 712 A48 FH=E 220MWe o] &] Al
AT B, s, FHY TF, 2YAE AF 37 FF S ZEE JNES
mAFT @9, 413 SMRL 170MWed RES AW 471744 & AEE FAs ] F2 217
FANG B wF sy gA) A% Adshe

]_

rlr

O:

2o 2 fxES EA%T (Chun et al

2022). 71& SMARTS} i-SMRe] zto] 2 th5-o] <& 5-4>9 o] A 4 don, fygdx
Fe] HlwE 93 APR1400 A =S 7€z ANt o83 943 SMRe S4& Ed
2, 44 E4ENA AAEE D HIE (A, i) kA, i) ‘*/\P‘q‘l 7l& Az, 2EAl iv)

4 P W) JhA ZHe wejess EHsuA B
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

{3 5-4> APR1400, SMART and i-SMR =% 2t vl

A APR140084) SMART i—SMR_(ofl AHx[)
7H 2R} KEPCO E&C KAERI KHNP & KAERI
T8 (HZxy 7[5 Pressurized Water Reactor
(&) &48s) 4,000 MWt 365 MWt/module 540 MWt/module
170 MWe/module
(7)) &2480) 1,400 MWe TLOm“g\éVj/emff‘;'e x 4 modules
= 680 MWe
LA &AM HIE ~ 1.0e-6 /RY 1.0e-7 /R'Y 1.0e-9 /R-Y
5 trillion KRW 1 trillion KRW
per unit per unit
(based on the (Based on the Not estimated yet
MA 2m construction of construction of the
o multiple units) first unit)
AMH|E [construction unit
price] $8,000 /kWe Under $3,500 /kWe
$3,000 /kWe
[generation unit
price] Not estimated yet $59 /MWh
$53.3 /MWh
24 months
84 months (1 module)
M 7|2zt , _ ,
| (Case: Shin—-Gori 3) 36 months 42 months
(all modules)
+
Bucr:r?era]glzl r?y(ijsson N Control rods + Control rods +
B34 A O P Burnable poison + Burnable poison
Water—soluble
Water—soluble boron + Boron free8s)
boron8?)
Al AH] 16x16 UO, / 17x17 UOs / 17x17 UO, /
MAHA EZA 241 assembly / 57 assembly / 69 assembly /
Az el A 3.8m length / 2m length / 2.4m length /
18 months reloading 30 months 24 months reloading
cycle reloading cycle cycle
OFMM A|AH Active Completely Passive Completely Passive
Small—nscale power Distributed power
generation, seawater .
T generation,
desalination, )
rocess heat alternative to
=E AMZE Electricity supply b coal—fired power
supply, heat supply, .
) . plants, provision of
oil sand mining
process heat for
steam supply, fresh , .
. industrial use
water production

84) KIST(20190¢] p.28¢] W&S aL

2 e,

85) 4 &FozA ] 9] (kWth, Kilo Watts thermal)
86) A7) o= w9 (kWe, Kilo Watts electrical)

87) WkeA Ao(reactivity control)S $3F Qi EA(boron)olH, BAE @7 93 3}8H% a=vto] H-Ak(boric acid)o|t}.
88) wAlolA FA7F flths o] Bk Alofe] WhHE o, tulk, o] BAE AN ferthe Hol 7E AR
7V 2 2foldolt),
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HsE AHLEARZ(SMR) 7|2 SHLHY 2S¢ RaD 47 wot o7 |

A= KAERI(2007), KAERI(2020), KISTEP(2022), KEEI(2022), KIST(2019), Lee(2021) W && Eti =
A7} 4]
3.1 W& (AAA)

Z
Uz =2do Bx gt 34 FgolA ZFAE 7 5 Anh E=I B o4 =dHoA
AEFgo e A8 Y Ay g A wesl, 253, T AARARLY WESFES 5
g % =Y T4 22 SMRY EAES ngo® 7|7t gobd dAdu o] dHATE A
T =A%t (Kang, 2022, p.7). 418 SMRE| 7%, oA AFs Ad #rl ofye}, <HAA
o =L R | st} HEo] o EEAA Aoy HIYE AS & FfstE
= v

AAt AAEE SdHRstEHE =9 Foltt (KISTEP, 2022, p.119; Lee, 2021, p.18).

gEYda SMRe AAdn| g9 T vlus 44 g 71E dFdd =29, 1)
A7 47) SMRe] Aol ok AEn]&o] ALY, & SMRE Hl&o] T & TF5
Ath= A+ 2= Ao (Locatelli et al. 2014, p.80). EE?&, SMR9] 600MWe TF=.2] SMR A&
7](FOAK, First-Of-A-Kind2] H]-&-°] $5,000Me}H, ©]F A== S7](NOAK, Nth-Of-A-Kind)oll T &
e AP 9 g5aaz §3,000M 502 ZHatgs ATFAxs Ut (hid). &, 2
A 3712 AdEE SMRUA O wet hEddda 714 997 22 5 Aok SEvets
Fo] Zeo HAIAELS F3 vdYAd APRI4009] AAMEAI7EE §3,000kWez  F4Akstar Atk
(IEA, 2020). A=) —?—FJUr?Jr JAY SMRo tgk ATV E3xXE $3,500/kWez A AL )
o+ (KEI, 2022, p. 119).89 &&8o] vro SMR EA g dd iy & 5 vl gles AAAZY
SAE FES7] &, stk dE <ol e AR RES HiX|Ete, 28 HAE FA4
A FrREIAA AA dH EFe Aoz AALES dHste WY FY tdFd dFo] =
o= Ao (Kim, 202D).

irE

01‘5 B
HHN

I-E =4 SMR Aol Aol AdErtE 1Hd o, 5 414 SMRel HAH &
BAY] A& Aer HIAG I olfE YU tddd dAHdA B =7F ¥ bR
W AdTril §2410kWeE A7 AAE 7] Uﬂ—Er 1o+ (EA, 2020; KISTEP, 2022,

p.120).90 $-guz} FAd SMRE thyg <l APRI400 =3} Zo] 5YU3 7MAAFZE o)
o}, A=A, v= NuScalejit SMRQ! VOYGRéE] 74“1”47} ZEX T‘:— $3,600/kWeo. = A A At}
(KISTEP, 2022, p.117; UOI, 2019, p.8).9» E]‘/}E‘r g8 SMRe AAT = v]= NuScalejit
SMR#} HI=8tAY ¢ w2 dAdWrr F4kE 3 o E8, 8413 SMR¥I VOYGRE A=
O£ 7ls, Az, 8, 8% o o0& b, @wd 48 v §Nte s AAAL S Hludhe
e ode F o

A, AL BF o] 2w

_‘Y:l‘
e
i
QL
£
R
5
o2t
(@]
=
=
o
"
)
e
N
f
%

A= $59/MWh

89) 170MWen =& 4702 680MWe 7|02 AlLbsict,

90) APR1400 A= A st H]%g AXE= 271 2 A7 ak} gheksieh 20219 $4 7iA3F UAES] Barakah: 2012
WRE 10697 2009 287 9= ATk (KEEL 2021, p.21).

91) o] 20199 FA 60MWew 127] REE 720MWe 7|02 ALTE AT
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| oot 5%

%

g U sM7|IsYEAA 152 St RD&AD ©H OFHLt Z= (2= 2

ojtt. = A&7 =7 HHIHAKISTER A 2T dHIETFAE A BaA A= §59/MWhE
TRAR £ 2 Wriglon, AS7](FOAK] T w@rhE $81.6/MWh, ol % A== 57
(NOAK)S] W e7l= $74.8/MWh=Z 4F=star ok (KISTEP, 2022, p. 118). && KISTEPS] 4k
%= o] &EF 90%, 60 3, A& "%t ERFHCE JHFE olgte S 1HYE Ha
7F It AgstE g3 gid Y-l APR14009] 53132 H] 8-(LCOE, levelized cost of energy) %
kol $53.3IMWhel d-S 18 o (IEA, 2020, pp. 58-59), &4l&d SMRe] AT/} HEA=
AR AN FARSITE FolA v =xFe|tr Ty, @A ARAA v o
G DAz THGVLE Blus] B9, 7p23ke §86.76/MWh, A &hste §75.59/MWh, B F3
$96.56/MWh, 5733 = $113.33/MWh, all’dF= $160.98/MWho]| 22, e} YU HTh= SMRo]

o & 4 At (dbid, pp. 55-68). Bl&o], d4l¥ SMRE| A7t =
de W dSgholth 2 gAY SMRL Y FEs HEE st 7] "z,

S0 H FE 5% £FMVeS I5F3a o n (KISTEP 2022, p.212), AA| e A4 2
£ Ao HAGIIE HEE 4 Arhed)
AR, 714 AAEE uEste] A8 Fo0 B¥AH R YSses FAA

o d =
a2’ =
AE5a ted AQUA BHe HPAL 9HT & JEI HeET o

328 SMRE 8 2
BEE B¥ed AR ¥l A%e WARGY In 84 8T BE REY
REUAE §32d 2 OPP SEE B bsIth oE S HUP SMRE /)E
Aol AADTY HAAphse-on A wF A sy wHAuE gA F7b FHA)
47 #E8

o
T, g &8, g3, oAuA AH, T840
FQ Z7bd e & Ao (Kang, 2022, p.7; Lee, 2021, p.20). AAFTZ AdAxE [1Y
5-3IAF 4o dAE EEES 5 wAE & JA HHEA 170 ~ 680 MWeztes W2
S AY A4S BYHor 8 F da, V7] FE E8o] Jhed By olye,
AHgsAAds AGz7A A wiAE F3F HAHSE & F Aok (Lee, 2021, p.18). =g

HAE SMR2 FHA 20%14 100% e WHolA &7 5%2 £==2 E¥e 24T 5 A==
AAFER AU IS Bad F A #FA} FeFF 4o JHed A=

1=k (Kim, 2022).
UlA, F7/@xdzzm SHolA, AAd A F877HE A3 dAe Fr|E  APRI1400

Atl(laes w7l F7] 847iEd Wlwd o, HAFE SMR2 A E7](FOAK= /i =&l
24704, AA 471 BEC] 4271€o] LT Ao AYHUY (KE -4 FX). A T

A A FAS= AP E AXH, o]lF HAAFEE= Tr7INoAKe tisiA= Fr7HE = i
2Eo 2004, HA | 2= 3717 FaHg 448w (KISTEP 2022, p. 16D. ¥+,
NuScalefit= Hx Z I E ©BFd(first concrete)F-E 7| A& SF71A 3671 vwvto] A9F

02) 5 AZGe T UL £ FAL Ta Qe dolHS Aol FEF Aotk BAWA AW, Z AAY Gl
A olEl(RAfAN, WA, Qmul, AFA, oqulul, AHF o), BAYF, B, o8E, HAF,
; S olzl HolelE

23] 9lo], @] OPRI000 HE+x ARP14009 &4 A3
tal, dFe= SFHASIY Qe 5 Ty WHES AEste] Ak
93) AAWIE dA) g3l mE AN 2 7|AA 2o whet MEE ¢ a9 A
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AN A+ (NuScale, 2021, p.4). NuScalefit= A Z7](FOAK)] B4
= Aol 42~54714 Qtell Aol 7hed Aolgt FASt e, ol
T d#Aolgdts #H7b7F A3 (Schlissel and Wamsted, 2022, p. 7).99
= gEsls 9Ad ZoA 7 BEAQ S3o|th walA o= SMR 8o Hl3)
ol 71‘15& A3 SMR dA 157t Fid oz meA JAPd 5 & A=
NA A +A7A WA A8 VIS EEFT F Yue AHo=E
(KISTEP, 2022, p.73). 8, U@L o] 7tAFFEolet sttgt= SMRY
ojuf AH8r|&e] dolBoRE QlsiA syt AA A AV =RAolgeE He

NN Ry
N

o

0 M Q 0 0 X W o
&

ook o X L ood od rlo rot
o
o
)
ru;lz

4o
-
g2

. L

, 8418 SMR2 APR-1400 tj@ oA AL&3tE As9l 2
=5 dAR)E AE 7T Ao E BAY. tiyk, SMRe] ¢, oY
o] WAool 7|E gFAddEY X At o= SMRY kA =
s Aol AN BATE ALt HAS AUAE AL of st SFHAAE FA
S Ramana and Man, 2014). 183, 7|£2] UgdAdd e 5HFHSZ 45
MWd/kgU ujj €] <] A% (bum-upE 7HAE WHE, 7]—%L 2% SMRe A=+ <F 30~40
MWd/kgUell H&E Ao =2 BEA= At} (Yun, 2022, p. 5. g, A1¥ SMRe] 49 81L&
A1 A gF A sH A T (ATF, accident tolerant fueDS AF&3h= Aot} (Heo, 2021).96 wheF &A1y SMR
of AMIAFPIATE AHEstA HU™ ole AXAIAAARE AMESHA RE TE
APR1400RE.t} A g H|go] Z71E Vs E ATt

ANA, FAET v]-§ ZHoA, HE&ES

2R R re
é\:ﬂioﬁ,
>
_ujgg
()
i 2
r2
J_loﬁl:m
(3
z X
o
N =
E;é
OHOI'F

rg
off
ot
il
=
)
g+

F27] A e, =2 5 dAE AE&A
Z1es MR B 2AFIANA AE&HE VMt ESE Adste Ao Hastt HE &
BAH AzF & FsA SMRO AAALS GHstE Weko] AEJAT (Choi, 2023). FA1H
SMRel| A &=&= OF AR ZEU) 25)e 3 3 AAHddA 53 244 & Aofsi= &
g AodEs T3l B ALY HAIFOoEN FA BT Had AMARE HHE EF2
24 gttt FEFAA S G Y BETD 3¢ olstE &xdte e HIEE st vk
(Heo, 2021). f&?ﬂ, OAd EYS FFote 27123 de= A g HHs, FAAz7)
=5 53 VteT AA AL & BT AAETFY &o)AE w9 HE&ES HUE + I
(KISTEP, 2022, p.119). 194, tAE EH 7€ FF2F oz 213 SMRO el Ag HY

ANA Al = A

duA, 73 a4, Arlde AYy &F AT, A AAG AHEEe A 44 23, 1
Yar A{FE Tt WA, AHW &F AT FHlA, SMR2 & HE ddEG AT
Ale] Feo]l EA At 7|E APRI4009] 75 A= sty 3o 1400 MWert == 5, 9
Az sty 8ol 7] wWEell, o e dARIE B Qe dAY TEA EE AR
ooF 5,000~6,000 MWe] =heiek oFe) HHo] M¥wew FFHI It Iy et
Al AYFQE AWu, AA FFF F 40%7F FEANA 2053 YE WA, BB

95) NuScalejit= & 7I3Fe] 2 7|9 RES AAsE=
96) /\}l’ﬂ‘“étﬂ?ﬂ I3 57} ¢

gk 719174 welal A &
ES 7 ool o=
Aej7tell= F3HEA &S Aow Bt

dl*‘ﬂﬂ 419 SMR oEA e B
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

ARG BALE FUE Fdro] gAH; ek, FFAG Faxe BEgol ws st
deb 9AARALTL AP DNE SRRANRE FEANA Y FANZ Ao By
ek oIl 2023 4elol WA AW A7) FAAEANRD” o zua, 8 %3 3

A2 A HMRZ “AF D A

A
BT - GG - THAY FEALS AFsE FANE Aol %—?@%‘—% 3 gtk (KEPCO

5
2023, p. 3). L&y SMRE 7F=R7F AaL bl AMHERE HY Fax Qdd dAHEr] &
olal AAT FAMEI} HastA] ¥on, 7|E R ARt FHo] vol AYs FUIE
grsoF & Feto] At g, ol FHARE A vES WYY EsH EWCcop) ALt =
TE2 Foerg dEFddo] 1&HF AAY FAHEE Ba=E Ive Je A TG
FAF Hgog oAXY|E t} (Kim and Park, 2019, pp. 41-42).9D o]&3 HE& wHE o,
TFoA AZodA BA7E NS 5 e @’dﬁé SMR-& X—Véx;‘“’] H]J‘-’hﬁ oA AT F
Ao

AA= A7 2dastttes dodA AAH
AR M= SHALZ AA SHAM= Xﬂ?}‘bl At = EAE}. BE?L 6-31/1\_]_55] SMR-&
NMARBTRHE R AAE W VEA R =& AMESER Eo dE ‘HIAET & Z8s
U, d@dds= ﬂ':” sictel AAE 2o Qlths SHolAM FAAAAA et

o Ao, N gAEN Hd 0}04 SMR ool 7l& 7E 2 ) #2o] 2834=
] A= F JEP. 53], SMRell 283 mE AutsAA dd Aol At &%

Zoz weltk

o
o

o]

off

32. ¢AA

o

Rt “Lxd*é T’ & AT BALLES TAHCE, 4% SMRE ZA d 7HA

AN AHEEE

oo
= —
S Hol

e

2 2
iy
2
off
i
rr
o
rl
i
o
o
s

AGAAATE w2 kA Fde
- 318t 9 A H A S (volume control) AAE
. 9419 SMRE A3, dA) AA A NA
13k, It A Ad8r1E &85ty
g8 Ay AulE Asto] AAst] Wz
=, A+ (Kang, 2022 p.6). 71&
2 02 ~ 03g Foly 3413 SMRY 749 0.5g &3t (Lee,

Y A= AH S (CDF, core damage frequency)¥®ZS T
< 109&9 1, & 1.0e-9/RYW7IA] FFe= As H9d 49 Bx=

m&
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=
=
o
ol
o

st ok (Heo 2021) o] Xl A =EQl "= NuScalefite] SMRE| AIEANE &
A2 1009189 3(F, 30e-10RTH: thi woul, B A4 =@ ol AA HA: FFol
T} 100)

97) BE, ol RE WAe] sPHE wdeldn ¥ odrh AAAAIAY Bolw, we waws dy Fow
aoe Hog me | Al pslol i g

98) A9 =AEY 7FsAd S YEE ARE At AYEed QJX}E HE A E4EES T8t AEse gl
99) R-Y¥ Reactor-Year® ¢EA2A, 1.0e-9/RY+ 9A= 17|19 wAl&o] 109dd] 1H @3 shgols ojm st}



HsE AHLEARZ(SMR) 7|2 SHLHY 2S¢ RaD 47 wot o7 |

$hH, SMR AH] Ao ok tAA HAA QA= ofyy, 41d SMR /A el F3HE
A0 H7ATE Z APEE AAIAZYARE HAF SMR T2 HE&T AFE AA S
712 9tk (KISTEP, 2022, p.166). o]<= &4l3d SMRY BE=Z 7Y Fd AHAFEZGA AT Al
§ SVR 3 5706 AFAREEARTAN Al Sl ATAPIAIE AW AHE
Fote A9E A AASTHID AL FAEAAE HEo] dd = A 1HT 8Vt e
o]+ EU YA H|EU Taxonomy)©oll @} EU A W 3 d=olA A AAFYA AFAFHAA
g9 ARgo] U3|7} 7]&4) Atechnical screening) 8102 E3FET™, ALAFHFA AT 20253
BEH HL57) olt} (EU, 2022, para 7, para 8, Annex I 4.27(2) and 4.28(2)).102 u}z}A, &

F 530 4% EU =0l 238 AL 11T o (KISTEP, 2022, p.212),

AtRAFAAA AT ALEETH 4 W A EAWStE SYHEE A e Y-S mHEHA
T AR AEAR L IA FEE ALE ZgiEn (bid, p.167). oRh, AAH 1S 1HT o),
AnAFAAAAT LS A F41F SMR /Y dAREGD ¢ AE 5 Ate Yol Ao

A, =9 4 SHAA, A EFo] TAsHH 4o Ed AUAE Aojstrrt &olsfzl
o103 -yt Ay SMRO A, U] ZEL 170 MWeZ T2 volA MEFed 8 7
A =33 vt Bk o]t FFo|th1 mEtA, Ted] EEY EYo] AtHoE voe
Ho=Ert B, 413 SMRe SHdAdo] e Aol dvtas & 4 Atk IHH, oA7]A
Sdo] G A=} tEA] b Ao] e A8 A 2HA HEE et Ao kA
< AT FES A, =A4EA 45 55 53 AAHEHT] dEolt

AR, 5 A D 2 FF LH(passive safety) DAL #HSI, A1 SMRS A A &)
ToE Qg FAANA & B Addx, T8  dF T AT ol A Fo] 22
AEstes AAE AARE AT AT FEHE FAE 7 Aok SMRY A9 tiFddEG
aA77y Aa E9o] FHorm=w, WA A& AAS] A7 FEe o4, & THH
AYES FaFstr] A v ddre] dado]l fydd vl A3 At & 5 Utk 53
413 SMRE 7% &4 953 AT E FE&3 Aded dZo] VMestEE AAHER
AEFgol glSAgE v el b ARyt AZHeE FE5E T o B 7T
283t A 87171 ZESISlY AP oR A nE g U uiH goAa
s 9 wiAE £ glom, T(m)EANN wAAA AL wet BAF 29 - 3= AR
ol EZ st SAIMAILE iAY & ot

100) ol A% sl Sdus/Aedzt d, wAFE 77 A, WA 3 58 56
=y} ZEaol g /HYAEEE SMR 29l UK SMR 2 NUWARDO| 7§ =AlEAmE 23
1.0e-5 <oy, nj=- A8 %5 /Jd5<9l BWRX-300 29 1.0e-7 =0tk

101) AlzAggsids 443t 58S 7€ 20324004 3 FFAL oddzel 20299z @#3 3d <
2022, p.165)

of
2
*
=
[0p}
%
=
s

102) @A EUCAM= 444 253t ddd Az s 7sidrazds A8sted of w A3AY dx=s 39k At
AR A o dde bdAg FstE a7stal vk EU gawnmldld EU Y=oz dd 55 A 3574

S kel Kez]

R

al
=NEZZ B2Y7] Yejis AlaAdgdaldg ARo] Hasith (EU, 2022, paras 7 and 8).

103) ol wAlel HAMY E2o] Y Aol A el wet 5HLDS Alofslr|7t &olaizithe RS ongitt.

104) & E°f, "3 NuScaleit?] VOYGRE= 77 MWeolth tE wl=r 3ARQl Holteciite] SMR-1602 160 MWe,
GE-Hitachiit 9] BWRX-3002 300 MWeo]t}. %=r¢] UK SMRS 470 MWe, & 2~2] NUWARDE 170 MWe, S=r¢]
ACP100< 100 MWe& & it}

105) F(mBEA +4S A3 SMRY 7o, 1= ], AEAl 2% dsd mE jkEE AgkE Hfeedback
effec)E AAT 4= 3= f Ao Qi
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ofm

ot RD&D Y OHICH E= [BE 2]

Qg AR H] A & TS ([EPZ, Emergency Planning Zone) 919} 31,

ARG A T s S4T F Joh1 =, SMRe

3 A3 PAAEEEY FE2E AEFo=E ujAE L FARA B GA S
HA4s) Ze/iEs B3l 7€ dgdAddA 20~-30km7F B oY HAARIGA G TS
g SMRE A% BEAAAR lkm o2 F4T 4 Ao (Lee 2021, p.17). o]H g+ WARA
g9 AL v= NuScaleit® SMRe| Atz S 4 Qth. wl= Tennessee
Valley Authority”} NuScalefit SMR @& 7|&o 2 AF1E F£3q3 Ay, 5 mde 7= 3
AR Ze FRAZ FAARGA G TS AAHLS EDastn, RAY AA Y} BAHEA E
TH9E ANIIE AR Tttt AES AAL, "= A= A4 LS NRC, Nuclear
Regulatory Commission) <A o]&gt A Ao w23ttt (Langdon 2019). f-2lvhel A3
SMR®] 79, AR ZA G TS SMR FA9] AARGE ZA /Mdste o2 HAIHY
AT+ (Heo 2021).107

rulo ot

¢

oo 1 Roek
> 18 Jo o>

o
)

3.3. YA HIE AR

= =
i < T3 (\X/1k1ped1a 2023). AHEFIAAE Holl= =
o} $2HFU-235)9 dEE Hkgo= *@ A8 A(Cs-137), Z2EZ56r-90 )FJr 22 B3 Ydecay
heat) 1WZE A Fnudide s Y oty e}, WHEFWNp-230F FHCm-2403 2L AHH7E7] (long-lived)
AE 5 TES PAE TS50l EATT. o8 AFEL A3 HE AAoA AHKHO=E

il
2, dAZAA dEd AHEFH

r& ﬂll
kru r

poeer en weas £ A wHsor d AE
Taldg WA AZS 93 TEsor T 94 Y NRE FAoE LgvEl 82438 SMRY
AA #A3zto| ths] BA51A TH

A WA 8AE TEZAHAfast neutronS FLSHE AL E(fast reactor) FHO JAERE
M7 she ZAolthln IRE, $euet H4Y SMRS A5, Z1E BEARANA YFH, A5
(light waten)E Z&EAZ ARl DEFAHAE ZFEAA EF A Athermal neutrom 2 THE 3
o]|2 S H®U-2352 AR 83 DA A Z(thermal reactor) FHOZ MHAFE L gorm=z

o] THAFL FAY SMRel A et
FoRA Y AAsse dda - AFT] 2R & she Aotk V€9 Hgdde
EdAo® 45MWdkgU WY AAEE 71x= WA 109 79t A 23 SMRY AiAEE oF

106) °J?<}‘%"°} H, 5 o HY :
107) 3, v g4y ek x7] WAMEEE WEWIE(LERF, large early release frequency)ol tsiA]:=
2348 94 EAARn 100929 1(Z 1.0c- 10/RY)3~'—_ NAste] MAPIE o] WEE LA S T4 ZolwA i

(<3}
PSS

108) Oé%‘éx}iﬂ FAAH=0.025 eV)E ol&st= Aol W, 1EHEEZE IEFAACI00 keV)E  o]E5E
A g4 (fertil e) ](U 238, Th-232 &)& H(Pu-239, U-233 B)Z W3sle] ddx 01%
29 5 9, BRG] AFE A2AA we Pue U 5 dih a%2E YA Bo] opl AAFH(:
W) EE A, oSS AHgT,

HU
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30~40MWd/kgUell H& Ao = EA=3 ot (Yun, 2022, p. 5). °]€% SMRY &=V ¥
SEAQ] olfrE, =AY 7|7 A vls] Egd o ® Ao} U-235¢9 AELe Fa
A7 24 vre g2 FAHE gEo] ol FAA 74 Al(meutron economy)ol] &3] W&ol th
wEbA, SMRO| AAEVE HUthes AL 2 Y HAARE ¢ 42 &9 dyAE FE3Ioe
Zolth. Al Zalf, 2 Fo AdUAE TAAT|Z] fl& o we Fo dAmTF st
ojmjolr, o] I3 THEHYT ALTIAE WAFY FUIE Y. oA dds
HAEES Fo|H0 ZAF7] AE e Aol AAA H AR o|&ES FEA7IL, ol
et G EET AEFAds BAFS At fEstith AAEE Eol7] HAE D
TSEE &9 dEEAH B4 U-2359 & AAE =SolH o olFdEs 1HE W, FAY
SMRE] 7%, 2470 7] &3 2 S8EEE T& 13T W 55 A4S 495% T =
IHsY 9o, 557 Bt 2 LEU+ dds /it 9 H8S FI71E2 3188 5 Joh 1
1 olox, i) WRARA(eflectonES HATFOZA N LA vBIOZ FEEHE FAAE F9
TR BAE FolAL i) HAE AHEH S HAHF st 59 Weto] A
A HA 31 94+ ‘AEE AP Mool ZA AF8(multiple generation)’ = A ©]t}.113)
FAdAe A, dntdoE 194d FU|E =4 FARYUD of 37 1S A AAEER
] 3|

S
J2E wAS, A2 GUAS S5 BEHOR HATBI} AxF
=
=

FAAT vlwdte] 3F7] olAte] Ao AX AAZ

A, SMR AEFSlA e tajA A g Aol HE A FYAT SMR AHE:
A5 DA Folth. HT E2H A7 w=2H, v A='"st2pe] 3,400MWths 71t
23 Y Y™ AP1000 thH] NuScalejite] SMReo] dmpi} B ALLZINAZTES WP 7=
2 H718k ok (Krall et al, 2022). 55MWd/kgUe] dE A4S zH= AP1000 =& o] Azt
&Y 65MTY AHLFTAAZE BYA T AL 7]Zo2 & o), NuScalefte] SMRLS <
=7F oF 26~34MWd/kgUZ S 2 =E Y 9o 160MWth FFo =2 Hrisid ALS
HAg DTS A7 HYSEY 1IMT A2 FAHEH, o= AP1000 tiH] 1.78] 2 43
2t ZAsto|tt. o]of, NuScalefit-& A4+ SMRO] €& ¥ o] 160MWth7l obd 250MWthol ™, 3+
AAw AoE7} oF MWdkgU $E02A &Y =Ee) Aztel 2=y AAE nBd v 9l
th 2 olo] W ol=IIPATLY olo|EIYATAI} FAF EHAT mad, Fx
H 723 g dd oivl NuScaleit o] SMReo] #& =4 =7], o & & >4y
e da 2 Ak

T 5o ol ALFHAL WAFo] LI FEuel Hx erevha BEas

rok
o ML

H,
s
-

El

rlo
re

109) dAa%o tho= gty oz MWd/MTU(megawatt—days per metric ton of uranium)©.2 9y AAdZ2HE dnp}

ZE YA S FE(extrac) FE=AS YERNH, MWd/kgU £ GWI/MTU 5oz Ed3 4= i,

110) g% AdAEE T2 59 7 glvh dgdrde] 49 dibdoz 60 MWd/kgU ol g of dldse] x4 174
2 Ads astel 7k d@4de] HEHET

111) LEU+ A8 E Low-Enriched Uranium plus®] &x}=2, o] A7 &L E 5~10%0°]t}.

112) EF3AA R AL&5E W2 < wEdEBe), BA0C) 5o At

113) o] W ol9o, gt ALEFAASE AH sl ALLste Wt 5 1HT F Jovt, FEvete AAETt
&85 gon=z B oA A geth

114) 71& d3dA 45 Aol ¢ 4m Zdolo] AATHFIATE oF 24070 FA=™, H2F SMRY 45 ¢F 2.4m Zol¢]
AASHFATL oF 697] FHd RO o)
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I OrM|2F S = Y sM7[elMA #5S S RD&AD YH OHHC T= [2E 2]

(Kim et al., 2022). wiebx] @A #3td H7t Ax2E Hy LA thv] NuScalefit o] SMRO] A&
Fds BT Aty o @27bel sl & Z oA &drh. -yt H§41& SMRe 79l
=, tEEd vl Aol 277t At 293 =84 Aoz sl FA4A ol &80l i
stz P div SGeEEd AR BAFe] T 1S AR dqidn. o9
AHEF AR BAFS 7] AT Wgor, A A dAds A =Y HH3) 58
daEE =9 F e AW dds 53 A8, w55 & 59 245 1Yste dd=s
ol EES TolA AEFIAR BT AT F UEF GAFHOE =Y Fo|tt
Am #E YA Bt HAY SMRY

Ae Zt7] ot oyl =
3 51) do|7} 247y oF 4me}t 2.4m=E thE4. o]

A5 EA AolE AL gls Ao dddn. 7ty d3dddy 4
% =z 5
kel

2kl
T, ACA JIEd AHEFIEdEE BAE W4 B A AHE Hs) AR A=A
AA%e A "ok ol A2 YA BA, FALE AA, WAEA HH3E} T Ad 4]
AZE Fole FHIT APe AtRoE Aol AFH AT HAU¥ SMRY AHEFHARE
dazet §55 T2 SHoA 7|E dFdde AEFAds A HF Yol SE3] =
gHER 7|E Y e F83t= o] ThsstH, $4AE ol FUAAY, AL T
FRHFT] B =T vRVIAYL AR AdHET

3.4. 3t WA

At BAE AHollA BAF A Hefueling W= HA4sME 98] esior & M 71 A
845 EdE, vzt §43% SMRS ez E4staa o

r_{

T 2E % A
AARE AF WATSES, GARe] J2oE NSt SoluAl Aok =%, Rrde] Az
WAE Y o8} bed EREF 2T /bl F715H

AR

2o A%, AF7) wA AA APl Utk Feuete] AP SMRe| AP, AGAFEY
52 B%E 5% o] HARE Agste] BEY 170MWed 2 WHA 9 ool 3
F7) $RE #7lels BA7E Yok, a1 BPaa 71E hBARe] AAR AT

115) 959 $5994289 SMRS SSR-U B&e Agd F7171 20des AAgw lon, Ayrte] AFIzusad
SMRS! ARC-100 B4 9A] 201d¢]t},
116) 7FHd=2% SMRE 7% tii-E dds A F717F 24704 ol Aoz wasa girk. gAjobe] a8 SMR2I

RITM-200M< 7I}AG28 Ao FE7F 20% sk &2o] 50 MWez Yo} AZd F71& 1089704 %
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