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o 0|3 AUPAHE “Carbon pollution-free electricity” : B4AE v &3}A] Y= Ao
A AJAEE 7]

v]= AR HE= TAR; X475 Al¥(Federal Sustainability Plan, 2021) 914 2030 714]
AR A]Aof 100% ‘B4 FHllE Z2l(Carbon pollution-free electrictiy)' = g0l &
1S A7gotaL, 4 FHlE Ao tiste] "HAE viEsHA] o ARolA ALt A7 e A
O3t The White House, 2021, p.17). ©17]°f| sigsk= oUA P2 += e, 35, 4,
AR, A, A 7hs Rt Aot Ay B AHCCS) 72 281t ehA A= 7IRE d=rt

#) EghEch
5

.
.

« 100% Carbon Pollution-Free Electricity * 100% Zero-Emission Vehicle Net-Zero Emissions Buildings by 2045,
® by 2030, including 50% on a 24/7 basis " Acquisitions by 2035, including including a 50% reduction by 2032

. 100% light-duty acquisitions by 2027

Federal Sustainability Plan
Catalyzing America’s

Clean Energy Industries and Jobs

]
®)
&)

Net-Zero Emissions Net-Zero Emissions Operations by 2050, Climate Resilient
Procurement by 2050 including a 65% reduction by 2030 Infrastructure and Operations

SSo,

=0,
%n %

G g“

=

33"

Develop a Climate- and Advance Environmental Justice Accelerate Progress through Domestic
Sustainability-Focused Workforce and Equity-focused Operations and International Partnerships

(O3 2-1] 0= Y XI&7tsH A&
£ : The White House Washington(2021, p.11)

* BU, “Non-emitting Energy Soruces” : 247} #j&3Fo] 100g COzeq/kWh ©]
Skl M
FHAY EUe AE7FsEAREFAAEU Taxonomy)ollA 584 oL RS 2471A BilE
7120 & Awslstal itk EUE A ol v A ¥ 2A7IA HliETFo] 100g COzeq/kWh ©]5t
1 A% ol& A&7 FssAY Aol ks AP o g ERoiH, o] Mol Aol
A= 52 48 R, A-ear ZHEcHEuropean Commission, n.d.).
 [EA, “Low-emissions electricity” : AN A], YA, AR 2 A% 7&S
A8 S ARE 7N e 2 AikE Y
SATAA 7T [EA= 2050 <=l A= 918k | A] 72 Z=(2050 Net Zero by 2050
: A Roadmap for the global Energy Sector, 2021) 01141 ZjAolu]A], LA, eFAE 2 A %;
(CCUSE 83t SHARE Z3E AHE “AiE HHY(low-emissions electricity

sources)” 22 (IEA, 2021, pp.99)stiL, o]& A& H o] HEtAslE 23t a4 oz



A AletaL Ut thet UNeU vl= v el &, [FAE Tt (Carbon-Free) 2 X3S
AREBIA] Al LAVEA HiES W= Yolg= ol S & A& (low-emissions)’ 71

Yo gaeka gk

N
[
=
o
N
xX

m Oil
Unabated natural gas
. .. M Unabated coal
. M Fossil fuels with CCUS
Hydrogen based
Nuclear

I Other renewables
m Hydropower

on
Wind
| I I

m Solar PV
2010 2020 2030 2040 2050 2020 2030 2050

Thousand TWh

(2% 2-2] IEA 2050 25 H2E I3 0L4X| 22 2T
£X : IEA(2021, p.46)

2) =L FE o X] 7S L He|

B 2Lt = FEA GEH A S 2EA 04X 7|E OFE 2=

2023 92 A 783) UNE3] 7|2 A4 LU= ‘FEekA A3HCarbon Free Alliance)’
9] 4] WS Ak, FEEA o x| 9] =414 9——}/\}0 Het=2d dY EHAE s F
ot o] Aol A AAE “FgtA oY A|(Carbon-Free Energy)”2] 2= thaatt £t

_4

SFEA oflHX| 7S
T7| Mt POl 2 EAES BIESHK| = BE OILX[C=,

- KHAHOf ij(F_HorJ_r Z3 48 X2 HO|QUA S)= 22 IR, MEAA EMAIELSI2. [A(CCUS)IIK| &t
- B3 OUXIZS A0 X1Fo17| 2ot 2A7tA BiIEZR A 7|ES Fot 11 0515 Y= Vs SEH G
EX: MO*EMX}"J':'(ZOZ& 98l 21Y HEXt=p.3)

o] 72 71&2] APPeU A T4 HTZS BdstalA sk 2= Higelit). 59,
S ol o] AVFOIURI(RE1I00)0TRE AIRHE 734, =71 F o Aolet 7]
SIA] Zook= SHAIZE A1 A o] it} CF A%k o]l th-3-ste] YAH, 4245, CCU

A 715k} Tt 71e7HA] 2k 71 $HEA olUA] o|UMEIEE A3t
T Igel 2 vl F shhe e ouR| Y o] A5 AlAl | SARE FHolH. =
2k oA 2] ZEHE 2B7EA] A Il el ISAIE QA | =7F e Al l”}?i
2 A% =AA 7S R olof 202349 10€0]] ek Agto] SH(FFERAA, 2023,
109279 HeAm)30m, 20251 28] Fekas o | x| 22 ZA5E A1} 3] 97 7HF] =
A TR o U] SA)7|E vheo] 22 AE QAR S SR, 2025, 289U HEALR),
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20249 124, " HSA AR = 0] A8 Fx31of Tt HE GRINEMolA Feka o

219} 4 go)S Biotetel i At Al 7L Qlek 20249 1090] kA o7 A 7]
U R3] ool 4] Feta o4 7] oYM E| B Z & ZQjyto] F-A] SHotHA] 3 Fekd of
U 2] Ehitof] tiH]ste] Feka o X]ofl thgh 9] 1783 33 Q15 A}
519t Hote] 2% A14T A= Feka o |R|= E}—JHE* | efstar Qi

SARIs MYRRZO| MEZTI0| At HE UFINHYE
ATty AT ER9 X.J%:"._loﬂ e g

H2z0f M1425 Hsdt 20| 4

14, “2ELA Of|LX]"2 MAE J_}I‘|0||k| I%IP 2SS oSt EtASE - SMME 7|2 | H2XK539| RATIAS
HIESIX] OLSh= OIXIZA CHS 2t =2 0= SiLIo] SHFSH= A2 Reich.
b THOILAR| ! ZHOLAX| JHE - O} - BE ST, M2ZA15 H 280 TE AOHX| E= MHLX|
Lt FRIXIORME | 2 EM1 50| ME 212
Lt "N Y & 4 QRE(0) Het YE, M2ZA75220) TE Fyea
2t 2 5l chs3FE2=2 FHoke A

EX | SETEE UATEZ 9| MSETI0| 2ot HE UFINHHEH(AAMS 6657)

rM
Dell

£ YRS U3 20| HEei

it

BQlol A= Tk ofUiX]2] o) Ehh ujE o} o] it /)5 V1% AHstAE A
QoA BEL AR 2H Al 2-89) WEH} 91 FA0] Sl n g Ao
1QIT} AR oba] AWET YA 1L Yot ol q Feka: ofuixe] WA Hojs
Weks] sl g 9% AAS ASREIA T A P AmeA oot gk

7]

o o
L o

= H11% B2 |2AR0MS “DEATI 225}

ARIEAAL571 202519 390] I A1 ﬁa¢%7liﬂlﬂ<~z4~~asmm T
& 7)ol AE o B =), g Aol “Fekk Ao dhat ekt gt
AR QSRR A o] 47X %8 FATA o] WEH 02 AAgE HA GolzA]
AAAQ ofrlg 7] ARt Aoz Bbe
Aol ek UL BAFY BE DAL 99 A T Y x02 AET 9t
(HEAREE. 2025, p.47). FekA WOl DA, AoNI A (Eheg B Fe), B Ha
S, ol B4 W Sol EHHITHAIBAAIAR, 2025, p.44). ofefet HRs B A4
oL A FA10] HE Yo T HiEo] QAL 3] e MY XEeks 71& F49 7%
2 At ik 5] “Fekh AN B S, Fekd o4 $49) AU T4, FEkh A
210 93" o] Tkt felol A Bol7t 2Hgwm, A Aol B4 Wold A

dol ASAT | 37 W94 153 G TeE T Uet.
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o 2 21X | MEF A4 1 Ceue b
1=} x ME]| A E]| <l .
HE | 2 | | | MEH | ING | M¥e | e ot jof 71 | ®A | g Sep
231 [UHEF| 180.5 | 184.9 | 157.7 | 494 | 72 - 83 | 588.0 |358.2|229.9
(2=)| HE | 307 | 314 | 268 | 84 | 12 - 14 | 1000 | 609 | 39.1
=B BA
ANA AAF7EAY WHZF| 2042 | 1105 | 161.0 | 120.9 | 187 | 155 | 11.8 | 642.6 |302.0|340.6
(2024~2038) 304
HIE | 318 | 172 | 251 | 188 | 29 | 24 | 1.8 |100.0 | 47.0 | 53.0
354 M| 2360 | 889 | 101.1|179.9| 243 | 32.8 | 285 | 691.5 |242.8|448.7
2025; 313, Sl 83 | 341 | 129 | 146 | 260 | 35 | 47 | 41 | 1000 | 351 | 64.9
3314 UM 2483 | 709 | 743 | 205.7 | 264 | 439 | 349 | 704.5 |206.7|497.8
“lw= | 352101 | 106 [ 292 ] 38 | 62 | 50 | 1000 | 293707
© tresgyntes
*REAYH AW + T + HESA-YE L0
A B OREAZY S SATA07GW) H ESSAAE EfLE0.8GW) 2R EHY
[28 2-3] H11Xt H2i537|2A/210| OfLiX| 2 Wz HYy
X AASEAREE(2025, p.51)
3) =L o4 X| WA S5t
o =) S35} 0l . A
@ Lt o|XE 1y 2ig d S5+ X
= - LM BaLHXISE] g - &4 A H|[E|ZAH]

OflL{X] SIZEE 94.3% 27.7 48t toe

[OIL1X] 29104 : 135,42} E2ai] [100.0%]
¢ 90.6 48t bbl
5 25 (73.2%)
é ALC{0t24(0F (33.6%)
g“l OtmM|2I7} (21.3%)
~oR (156%) 29 U YHYR,
= p i 32.7%
LAIOL (3.2%) =T
orZ27t- R (2.2%)
= ey
yens Y HIUL
OIZOIDIZ2IE - AH2| - FIEL2
w91 44wt
LNG on LNG 25.6%
5% JlE2 02
SQOEtl 2 94dtion
T EVMEE QOIEH U J|ERMEE 21.6%
7|Ef A ZF - 2{AI0} - QELAIO 11'
0.3 92t ton
SHEH =% 2053 2otet 0.8%
36.0 & ton
+¢ 0.0t
Sats o (] 13.7%

2o} SRpEAE
A-Ei

*IIM! ] 1.5 99t toe

7IEL &'

£, M % 7|E} @' 5.5%

[O& 2-4] 2026 128 7|F S oA X[e2A
EX | HYS IR0 HXIZH ST 2 (2025, p.2)

ek W w2 Y 23 oAl B+

2 AAVGeVI A 8 7]e, oluiA] 5

7HA(NG), RAE 5 0] 28 oI AL B 3h9) S-9Je] IS P Aol

8.2 ot toe 19.5 45t toe

[29.5%] [70.5%]

ARHE Yk 103.6 2t bbl SRR AHR

(1.0 H42F toe)
ZAI7LA
o 152.7 PJ —
(57.3%)
A
o M 591.4 A toe (19.6%)
+5
(12.4%)
71
12 | 2% (17.4%)
geotet |24.7% 4833
(12.8%)
RAE 0.3%
wHy
5 0.2% (52,381 N
GWh) 7|
LNG 30.0%
A9l
4 | o a2 ooy Y2
33
(46.9%)  (1.1%)  (14.8%) o)

AITHY A IIE 07%

ro
o

25 713 o], 74 olul ] A14e] 712
b A e 22l el 24102 ST 40 0] 51 e 3600083}

= AJAE 1505 TOEES AlQJohd, H-a-4-aA41=, A
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£5], AAolulA) B 7120% B, U AABo] 32.7% AA7KAIL 25.6%, FAH -
clo] 22,6548 21047 80797} 51852 7ok o2 Al 91 ol 1o 22, 4
A B A1E Qo] 5 Ba) Tl A FIIIE u&L 5.5%0] BukstH, oj
OECD 7H59] B ANA] WA H5(G0%0)ak MBS 1 BA5) e S0l

144GW
134GW
125GW
117GW
93GW
30% mJ|E
329 329% 31% l r
A A
32% LNG
m A
A
144 174 194 214 234

(23 2-5] U YHAH| S7IF 2 IS

E5 1 MASYAEL. (2025, p.5)

o] % TN BAISH Sl HR] oK 3] oF 29.5%, = 8208 TORS] &
SH 108 UERdtt, o] A, M, EARA- B A4 5] 1% Tl oA A R
B EAEAL AR AP ofulshe] A% £& SuolA o] F2H A BagS A

20U 7] 28] BAGIAE AR HE0] 57.3% 714 -2 HI%E ARSI glom, o 5o
HE ARSI o] w130 495 8 AL ALY T 49

28 Hojzr} A% R slgehs /1 BRI Y BT SR 42 17.4%9} 12.8%
394, S A O 065 AIEHE oA P8 Hele), 7] ] Sl e 4 2
o] %] 08 4H]9] 14.8% AI%-5E FEo| 37.1%8 A3k Qo] A Au]7} A mT}
U3 HEoIA o AFH R Wt 9eg Helxrt

|

Mo i

°$

@ Mgz R HIsM AR U X| 21

et ofuz] 3 B B 2 o3| SR S AlAIM ZA] BloluA] SRt
gl 20251 14 71 R ARG F2 AU A d o) BSS A EH, AR (34.2%)=

1) IEAQ2024, https://www.iea.org/data—and-statistics/charts/oecd-share-of-electricity-generation—-by-source?
utm_source=chatgpt.com)



A5t S AEH24.7%), LNG(30.0%), F-AEH0.8%) S SH4IAR 7|8k vhdo] AA|9Q] 55.5%S

ARA|BAL Qlof ' BiES Rtoke AY AT vlFo] It oS AA|S

+2 - 2

OIL{X| £2J0I=E ~0.39%p
[OL{X] 4942 : ~12.3%]

+0.2%

BS (+1.7%)
= i "
el - APE(OfRL(OF (+0.0%)
| ofmi2i7t (+0.1%)
g - 01 (-1.8%)

OFA[0F (~35.4%)

OHZ2j7} - R (+01.5%)

201 %

MoHE =2 +0.9%
OHOI0I2|E - X2 - FIE2

-8.8%

&% 2 02

geEty 59 -15.6%
TIErE E3F - 24A(0F - AZHIAI0H

=20.7%
o B Mot 53
=32.1%

0]
=Y

A0} - FIREEAEH

S8, Ay

ST +3.4%

(O3 2-6] 2025t 18 7|ZE =LA OfLAX |2 HEH(TE

SR XIZ

27.7 W2t toe
[-4.5%]

e L YHHUE,
MRS

LNG

AR 3 7| EfA{EH

=

£, Mo 2 7|g}, &'

-12.6%

+0.8%

-10.1%

-21.8%

+19.6%

+3.5%

X | MASHXL- 0 X ZHG 7 22025, p.2)

s, Hlshd ez oA Y
£ o] 19.6% 781 A
o] 5.4% S715te LRkt AGAE 1
oS- AlgkEolc o=
Ao 121 AP o]
A9] AA o]t Mol

7)o Rk
Aol %

“ AqulA

T T

o] dfjgol= A

ol
=

o7 et

Al

X Al

=

rit
I

8.2 it toe

L P

2H|[EIEAH]]

19.5 H0 toe

o
o T

7]et w el
o1 9)

SEREE]

=
T

[-3.3%] [-5.0%]
HRHZ i -3.4% HSTPAL
(-0.8%)
LNPIES
syt L2k s
(-3.6%)
A
k- -3.5% (-3.6%)
2z
25
(-19.5%)
7H8
w2y +10.6% (+0.3%)
soe | o eli=s
(-1.3%)
SHE -31.4%
iz
R -2.0% [~
W (=3.4%) ]
LNG ~1.4%
T sy 4s o 22

AT 2 JlEL | +54%

S )

(-4.4%) (+13.9%) 1.5%) &3
i) G150 o)

A2 34.2%9) W HISE 7155
TE3H9.7%2] HH A 5
ot 7] ArkFol A ARt wle2 o1 4ds]
A F2I} AR A HEk AR
7] Hshrte LAl tiEt w8 AEEE S0l
Px|ofof o2 oJmgtt.
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e oUR| 2 Hd Ve ofulshke Alo] ofyet A9 At oA HAE A v

S| g He S EEske71e SHA ME oz AHEE 2 o= Ueitt o= HYg-

Zel.228. 2| S Aol A o)}, YAFE, FASA, ohro} B4, CCUS 7|8 A7t

A Zbole A HFolH, 7 A9 Ve e 2o g wiEde Akt
— _

=02 Fe= 7ot ol o= A FAASIoNA AAIE 24/7
Carbon-Free Energy +=9], 718]11 tjghil=to] L3t ‘F&t4 A3HCarbon Free Alliance)
TS AA =, S B M= FEA AU A] JES A 449 A 7o' EYshe
7ol =L k.

U A ofHA] = SHA HH, Fekt ofuA] ¢
=t oA R] A 2E] 9] 22 HAIE Bl4xst] fI%t A ol =l
= FEuEh 173 oluA] 559 °F 85% o] sha Rz =eloll oEstal e, %‘4}8
5% =0l =t 2 Hojghe Jositt T i B3 op g A vIS0] 55.5%%
of7ds] A afol, Ao 2] B1E2 10% Heloll a2 Aot HlEo] AuA] 4 2golA
HAYsh= Sl AA 359 29.5%] Dok F24 Bl aaAE SARI. ol @42 7]
9 3 T T AATCZE A7H oUAUE, AHAS Y, BT H FRE S
of @/dsl7] ofHti= A& AARI.
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FHY AREL BE AR 454 5 B4 /I REY ouix) 28-S PR 0= B2}
B \=

AR S RS S 4 7R U S0 e B A0S ﬁﬂ,Eﬂl@rﬂ*ﬂ
ZE 9919 ofui] S8 %t 715, 13 ojoh LA A

ok T4 e At glck

TN 2 HATIEEE  CCHZOLE . LEISAED . KEA sYRE
CoidaMer | - 7IKIR e R T T
LAQER | cHiEADEst 0 JRRDYY D xEag VoM g A
"""""""""" KELAS]
47Kt MHAA DI - MUARAY | WE HYAS | opESKEUHE
ot RPN ) YUE- ot °"IEHJ+E o o i
Rggog ¢ g_su_:ql 28 1 magws JlEYENSs | o
E R&D

(38 2-7] F1 % 27} SHASE-=AE 7|27 210
EX BAEX §5(2023, p.24)

i
HO
nE
oy
i
0%
12
o
40
rm
k>
=2
o
ﬁ
r_E
=l
=

27

(=] ]

HREH A2 B-ri4o

o

ool



%)

=

3 A

s

O,

=
A
A

5]

1)

Kok
=

=
=

E.

A

%
L8

‘]
5 2023, p.20).

o,

]

T

12je], AAeIH 4|, LNG 5]
=]

HHEA

finy

o

°

]

A
L3

5l0 =
=T

‘]

o xA

ZJoA Blofut

Al

\

A
™

CE RN

28

T o o T ooy B BT W
U@ T B AWEEW H o
wﬁuowﬁ% R I oK
o N e A S
N % R in T o B Bl
wm_lﬂoii ) QmﬁuATOM =
Hox 2w o > T e M T op
oo w H Moo T W@ W
XL ~ wvﬁ _z_l o_u H_._ _E ,Hx I __oM E_e T
MmN g T oﬁ @ o I B ° W
mLLﬂ__ﬁﬂﬁ N édﬂumo,.ﬁ_moc._ 5 T
= o op N = e e R ~r
[ W oo W o X«
LLHO_LO ,mv,ﬂ ,m.ﬂﬁd% ﬂod,l Hoﬂvn
mgeaﬁ@ oy %JL_Lﬂﬁ. BO p
o R A o X o X oor o o i
RS o g RO o
o KoK ol S o T T =
X F 7 a2 B = T R
= 2 < z Aoy X of .
ERE G KT o o= B N B
= =0 ;O._ ..A:A‘W.”Z._] iy
X = d v o TR G T+ =
R @ ® o Lk i IH %o T
moE ~ ﬁmnz.% o R’
G ool o o Hop oo Ae OF = < N
S E T REX B " AF T BN
ao_r_]_anm __im._% m,mu]ﬂai _._._xx_”e
.I.OE_/ I= ‘l_u_ N “gﬂ
wow_maonxn m..__,% %%Hk@%w] RN
R} R T R CIg R N 2
= H [aY = Mo R =
T o g ™ 8l X I AR o
W N T AT Wiu_umoiom/p TOE o
LR R R of © T o W R 1/ RS -, T W
Ao X8 gy = o M o] o A
o o W B & I I A - 80w o
BT g Moobg FRopX T A H = =
XA g o Mo mﬂﬂoﬂﬁﬂoﬁ7i W T
o @ Ko R B % ghgpod T S = T
EW g X W T A g aﬁ 7 & i G a5
<o o B 5 % = o uw J) o] B W A
o T " W T B Ao ook o W R LS

<4 KIOATLH < JUBJ0JU oF o) OFII<{ & T o KI0{0 505d BJrt

Al

%
o, A A Hx

&
pus

-

=

1 Ao =) 2}

1-2jo] Fuielcke

29

51

=

1
R

=]

s A

HAHAZ- 584 QQxate] AH|
J(ESS) X

A

A= 02 Bl
o] of]et A
34

=

=

]_

[efd, o1& 8

1L 2o, of e & A

9

311

oHd

A= 7k
Tt e A0k AS-3(1%) TR HEke B3 it

o

]

A 9 A

A

=
T

=

R

o

7ol u}
g
SF
R

=

o

R4

=
3

<

_‘|

%
-
9

5, 2023, p.31). o] &= HH

Rk

A

A
9o

94

s

AFA

4
o.

o
W M= QIEafol REHA oK H

webs 7
7} Aegslolob

z



m A= E20MQ| ofAX| et ! XHHOLA K| 2HTH

e FE2 ouAaE T A AuA LS 7] APBel|A] S o= dedshe Aol

AE5EY oA EE P S A7 1€ AS5EQ AlzelU A= o Fst 9A4 &4,

o
SeASE AR A8, W 59 2AE 59l ASE A olvA] 8.8 E°le tiFolH.
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‘QE%EEIE%%%X]@ z/‘\:]_o,] EX] Ol—g— 7]-X]_'ﬂ_ ]OE!:] X]Oﬂ L’H 7]_25_ /\]__n,__]/} ;q.% XH
7} 2dl5}A| o520 x| o]t} o]#|gt Y 7|HkS Hlo] @ 7kA WhA o] 9 U=l 7k
—r‘_ln:_ %X}/\]’ —rr7] é -\l':ﬂ ] g Z]g LHOﬂ}v.I O]—X-]X—L_E .J_..j-o]— }\ M'_‘ —;]EZ-]_. o Zﬂ"“o]'tl‘

jo] @7k Au|= g ¥ 4 (Co-generation) & 2510] ez 2 FAlo] Akt

4)  Wildpoldsried 34! EH|0|X|(https://www.wildpoldsried.de/, AL 2025.05.13.)
5)  Wildpoldsried &4 H|0|X|(https://www.wildpoldsried.de/, ZA4Y 2025.05.13.)
6) AT EH2 (2023, p.24)
7)  Wildpoldsried 24! ZH|0|X|(https://www.wildpoldsried.de/, ZAY 2025.05.13.)
8) UXT ZHS (2023, p.25)
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Hio] @ 7kA HHlE Tt 8 ik ol Sit-a 9 Eee] 7714 dAE B A &%
3 old A AAE AdstaL 9lom, o]=nh&o] x]d_;—7]~—o} U] 2 0] 7]0f5k Qe
A9 R Flo] FEEF Ee AN SEY FHIZ A 20 ol mH, 71EH A%

7Fs/33 ARl E 838 BAl0l FESHAL e AR B7EEHD.

1]

[O% 2-15] HEZXZ|E HIO|Q OHA AlM
Z£X: Wildpoldsried 2! EH0[X{https://www.wildpoldsried.de/, ZAMY 2025.05.13.)

ke ofuix) 281 x| ATl A Qliet oo

e

EZ2YEE A Yo A 2 Ak Fekd | RS AL, A7t sy o] % 7F
7 % Bfjske AAE FEFC=A, ouR|S] Aik-An]-Ego] X9 Yol EEE=

S7Rs3 725 AFSHT UTh), oleieh B vl A AL Tt A FA0lA

O

A
HoILE, A Bl A7) 3kt AR LA Aoler| S Ao gl d Belet 4= YEE 7]
&How e gk

E5] 201195H 2013974 == IRENE ZZA E(Integration of Renewable Energy
and Electromobility)2} 2014 F5-E] 2018 7}A] o]0} IRENE2 T2 A EE Fof, B4 A
AR L 7|9Ee 2 3§ A58 A (Smart Grid)o] PR Tl H-&=|Qltt T2 A E0]
/\15 B, T8, Hio] 7tA 5 TRt o | A ¥9] 5/ A o 2 westal, A7 &

99} AAste] AY 8-FFS HAslete Farg|Eoe] AFE U3,

9) 482, 2E2 (2023, p.25)
10) Wildpoldsried 24! 2|0 |X|(https://www.wildpoldsried.de/, FZY : 2025. 05.13)
1) 2™, 2™ (2023, p.36)
12) H8E, ZEE (2023, p.36)
13) AE2, 212 (2023, p.31)



IRENE29] 41014 22419l 7]5to] p2p 4] A2 SREE Al 2dE|9.00 o] £
AR} 2wl 7 27 02 A, AARE R E, o] Q1% So] FRs AT o] A2
2 71% A, B4 SUE 29 AT A Ao 24 1 g 728 ANk s,

B4k olulx) 29e] BUH TRs e Y AR BoHETho),

Komponenten & Schnittstellen
itek

Systemarchitektur % Development of a local trade plattform

cu

pebbles Market Level
exsror

ppppp

“o 4t %

[13 2-16] pebbles 25A(2! 7|8t & X| H2i EHE CHO|{TH

EX: pebbles 24| ZH[0 |[X|(https://pebbles—projekt.de/proiekt/, (ZA! 2025.05.13.)

o|AH HEEZE=TE= 7]& 7|9k A4 9 X|d o | A] Qlzets &-8-5to] ofuf A] A4ttt
£ A9 HolA BE o= deEstal lom, o]= k& T Y o X A a1t 714 2|

@ X ojuUx] Azt SSH XIE0| HEE X&K7kss F=H HRFRLIE: Seebrighof,
Hausen am Albis, Switzerland
A B B = A FE] 5] FAfFof Y13t 5h-Al o B A(Hausen am Albis) A 2of 24
H YA AE Y FA SR =, T o[UA] 5 shRl A7 AES G837 A AT AL
HE SHOE FHAE IH A7 AR FE2E ASSHL Qs tEA QI ARTHS). 2 ThA]= 2000
Arf] 2HRTEE A2lo] AlgtE|o], 2020 2 F A 02 7REE AL 91oH 202537H4] AF
5= HH=E Sk Qlch
DZAE] 42 o548 HjFd TS B B4 Fol AFES A HollA] 42 §igH-A
Fotal, AZE A 9 4 =87} 57ol= A1719) o] F ARHAIE B9l thAl H719F 9= e
S} ARE5H= Power-to-Gas-to-Power’ 7|9F2] =8Hy of 2] AJAR] 150]c). o] 24 TA]
£ 9F 1,200k Wh TH29] oA AR 583} 40% 2] A7) AFES A, =AY FAX]
Wl 471 A% 716 Fekas oy 2] 88 Rdls AEolal itk

oA A B S Z= Ao R] 7|8 A5 FekA oy R]|Q] Al 7 A% w4 = -85kt
14) Z™Z, ZH2 (2023, p.34, 36)
15) 48E, 28 (2023, p.21)
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SAjo], 187 7143} F5A Aol A
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B0 B o) AT E F40) A2 o] o] olA] 1 lom, ol 71 B AFe Y
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Ael s o a4, AR, U] e 5 B3 A 7o) 9714 £%
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71 2ok 471G )R o] T3t 0]% A4 A AR 2 olulA) 43 9L o2
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[Z22 2-17] OfjA4X| 2t Cf0|0f 17
EX: UE, 22 (2023, p.43)

m FER O X] 72N ES] YRI7IE

16) ZBT, ZHS (2023, p.43, 45, 46)
17) Weather Spark (2025, https://weatherspark.com, Z4A4: 2025.06.19.)



ABZ| S L= 7|E 571 FAE B8olo] T SA =, ALk =358y 7RUE

ZE U R i AR AL AALHA SHE A o A = DA W FL s

of x5} vy e = A=Y, FA 50 L 74?4 FAREA At A71E FAlOl 37

She TAFE 2= HiAE A ol2f3t FHlE 4] P AR | AmAdA] AAl] Bagt

=24 285 EATTEA, FH19] BIBEHE FED o e T F2EATIHY
»

AB 2| S L= IZE FE e 23trEo] E9bE At FAGA=A, 9 33 ER
e AlAdo] & 75 58 A Aotk o] 22 BA] FEe Bt Ve =UES HoiAl, 9
VA Al 2B FARE0] R4 o® AdE = Sle 71‘51}01 ElSZiE}. %%ﬂﬁ}—oré Zo%, #w4

RS S 2hasl aolow 2g3lgirko),

3) TA| S§a A|AH! Mat A=A FEI O X] 7[PEA[ = IAL|
@® OIYX|, X1, SZtAH2Ie] Se= S5t TA| A|A"! Mat: Amsterdam

UL 2 7] Hemweg AEHHAA A5 Z3koto] ghagd ofjvA] s|EE AjH Fo|
ot 713917] 83t =A] W ol A] 428 F7ol 'IutE] tit i Aol 7] Ql=eks thEd o
& =5kl itk 20199, Wi 2A7IAS HiEShe Hemweg WHAE HATO2H A
ZF9] ol 2] A%k A AIE HEs] et o] Foll= HiRHEi A 524 5 TRkt kA o R Yt
A% AARE R7]1 8 07 BT A&7k TA] HhE 37 Foloh YAH BT T4
W ol A] Ak 247kA 5 olehis olF B3t stol|, 7] 78 A(Park & Ride, A5E A
B, 752 thA A 83t T 4 714t of| | R] ARl 57 ARl o] A= A=
waysta Qlrkan,

o

18) A8z, &

2023, p.45)

2023, p.43)
20) Seebrighof 34! ZH|0|X|(n.d. https://seebrighof.ch/vision, Z4A4Y: 2025.06.19.)
21) City of Amsterdam(2020, p.179), XH218: RF 2/(2023, p.47)
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2030 FHIE

2025 FHIE

Wt s T s s

e e P o 8
R e

o e e stmseuh e ¢
et B B o -t kg o St
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e IEEETY

E FABW s 7Y
20254 RHIZ S8 P10 L)
203041 SHE SF FEEA A
w J|EHINEEA

[+] PER(IIZ2E B8 TA)

(22 2-18] WIS YAB2E 255220] SAIIA L5

22F 2(2023, p.48) Y¥EX{: City of Amsterdam(2020, p.106-107)

EXI:

Carbon capture deep unde the sea

Re-use of carbon

Oy o

[O% 2-19] HEZHE 2

Import and axport of
sustainable power

- W
To 0% al
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AAHZE MUK Het S7A = 29f

EX: 23 20(2023, p.49) HEA: City of Amsterdam(2020, p.176-177)
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What does this map show?

[I% 2-20] HEHE LAHEF O] et J7HA S

X R2F 2(2023, p.49) ¥=X: City of Amsterdam(2020, p.176-177.)
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@ O] A|AE] Sta} EtAZE] TA|XjA| 78 Neue Weststadt, Germany

rolo| HIAEFEIE(Nue Weststad= 52 HIRIFIEEH =S 5 ol&dd o v7i=
(Esslingen am Neckar)©ll /X8t 9F 12ha F129] B3} TA] /gt X412, SAaS TA] Ag
< SHE 2E 599 tEH Fed oyA] A5 AHth A =Y FE=EAHDeutsche
Bahn)9] 3= £X|3H o] X]Q?% A7 o], 60097 Aleh o] FAAET JF-/dAA, st

A2, 52 F7ko] o927 5’4%’\4 ]2 ESITh 2 AL 2017 EE] Ffdto] 2A
sE9lom, 20254 SE& FHRE EY APAAN AR BMW) H A 25 A7-(BMBF)

o) 41 101 241 201 91512 o] A 115k 9 CO, a1 HIgboleh 59 b
29 54 78 BEE AWS] SIat A 28 ARolck AU A] 718t Sk A
87} T8E A%, AnhE TelE S]ue] 55t ol A48 5 Hgouix] &%4o] op
H E4o] 9tk B3] MR PYes HEol 4T A M ABY(Sector
Coupling?3& T&5to], EA] U] ThaFet ouix] 405 QA HAslsh 4
5 Foleh. 742 B910] o il A4, KAL) o1 43k, 171 42 A4S TSt Ho] 2
gejo] uje) A1 ek ouix] RS AXSKL ks,

wwolo] WAEFEEE B4 Wold BASHUS Assl] 918 oluiA 4dg A7, Aol
A A 1 3 ] B oA A0 PET i Aol

A7 W] Tl 599 A% 20 a8 AEh e, R DSk 5 oluK) R 7 A
S 4] 72 7)uto] LRE B4 A|2xo] AR s,

4% EgEoR 4

B DERA 04X 7] SRS 95t YR

—

N
M

Lo]o HIAEFEIE= Y i 2-¥ 25 £ o &7l 9F Y[7F=(Esslingen am Neckar)
9] ZA] FAIFO YRI5 eF 12ha FE2] f-F LR Ao 2A4H A=, s A|H9] =24
A Z

7154 2702 Febd o|A] 718k mA] &

9] AP F YAES F& 900-1,200 kWh/m® 509 o &AL =9 FAjHo]
A 20| 1,100~1,200kWh/m’ ]l @61 Hfg 24 7|9tke] o =] XS 9
2 o] AL zkE A Fo|tho), o2} S A% 2= MAPL 5k, o5 eyg=g i

O

22) Z™E EH2(2023, p.96, 104)

23) ME| 74E2(Sector Coupling) H21, L, D, MY S 0121 OL{X| $:2 222 A5 S45/01, YOI HOIL} KRS
CI2 S20jM 5802 HBHORM K| HUX| AIAHO| Eh BHES F01 XI47EsHS HO0l= HH0[C,

24) ZHE, £™82(2023, p.96, 108)
25) A=, 282(2023, p.96, 106)
26) Fraunhofer ISE, 2024



[O2 2-21] 0|0 HIAEAEIES| EfUZ 0|4 X| Al
ZX: Neue Weststadt 24! EH0 [Xhttps://neue—weststadt.de/enerciekonzept/#, ZAH 2025.05.13.)

R BEP D D]
£ A= HA 5LZETAHDeutsche Bahn AG)2] 30| YAHH ik opdo =,
41 ) =2 ol 9l 94 AZH§ FAG. 12ha] F5H= B B §o] 18 74,
Y, TRA R ob |} ol X, S A, DT 5 TheE Pk ol 4
B ok XIS 4 Gl YA B2 T2} TRk

« Tl BEA T AE olzet ol
A 71 A ol 9}‘:‘@6} wﬂm 9lo], Al A wEAAt] A go)
U YR Ak S0 5490 LA Ltk YA, SIYL 1
IO AN S0l FAAO B A LF, e %93 57 58 25} AR =
A1 4E] #Z%(Sector Coupling) A80] 7Rs3leks), ol £ ) A s
A2k A5sHe o) olbHel Tr2 A8 stk

+ oV AT 1% A S20 w4 A P

41:

AeILE 5Y BIP2 20450 BLEY ZE UAE AL Y72 A0 A3
H9lom, twolof MJAEFEREL =] 9] ol A A1, B WA, Ak TF A
52 BUF BAFY T4 2B vlo] T2 24U UF AROR MRk, e
A <efst, A1, 2ERER], 714712 5o] WY 9ol 21529l 714 T ALgA Hold

ZEZL AR A AMEZ 7NEE sk ek

27) YEE, 2[82(2023, p. 96, 99)
28) AE&, 2[82(2023, p.108)
29) 4E&, 2[82(2023, p. 110)
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[O& 2-22] L0[0f] HIAEREIES] 4=4 OL4X| AlM
EX: Neue Weststadt 34 S0 [K{https://neue—weststadt.de/eneraiekonzept/#, 244 2025.05.13.)

® XY E-=X|-wE0| A= B8 NEtA TA|ZH: Copenhagen, Denmark

dut=9] £k FHEHAS 2025W7HA] Al 29 SAFHE £ 9 BHE AFT] 9
S =37] Ao &2 M025 713 AE(CPH 2025 Climate Plan) /& 583t @AZ 02 o]d)
3} Z0]th30), FAl= Al 94 A3 2E=W(2021-2025)2 3 Fo|0, o] REWL oy X
3 305, A%, BA YA 5 A GAL ok 2 B 705 Rk TRk, St
20059%E] 20184 Ato]of] Q17 9F 22% 57 Fet HhH, 1913 BhAui &2 57% 1HAsk

TA] AT} 713 T8-S EA]of| DS A Al 2 B by QJrk2), SFSof| I A&

T 37Vt ool wek Al A% 9 wESgo] it Xi & Qlete] At %‘Wﬂ =
RO HYRIT3),

_4

ol:l\l

=g

Q:
-
al ¢S ot flo X

r§ lr

é".:

of2|3k o &oflA 7Y AR S FF2 oA Fam L&, FHlshC] HA| 2A7FA v
ST T oF 59%7F AR AR AwElofla] BIESkaL Qlof Arwlo] BRSITKCity of
Copenhagen, 2020, p. 27..25 2], 2023, p. 49). o]l w2}t 54333, 4=, vio] 2oy

2], B4 GEE, PX(Power-to-X) 5 THFst FERA o] 7] 7]8te] 7143}k A A EQJof Y
FoHL Ut} oA 7 ZHIsHO] A AT Wt | TYUS Hol, BAl 3 2 A
WS Agha off U 2] AlART} Adste = SA1A G WAS 7HAH, 71E TAZ|RIA e &
EHASHE o, A] A9 FFHA T 5708 HEE Wk 7]= WRFo & o]ojA| 1L k.

flo ok

30) ®23 2/(2023, p.49)
31) City of Copenhagen(2020, p.9)
32) 22%F 21(2023, p.49)
33) City of Copenhagen(2020, p.9)



Copenhagen’s
energy system  sggmay

‘Solar and wind energy

n plants.
for wasto wator troatment - climato friendly cooling
Residual wasto Organic waste of large propertios.

[O& 2-23] ZHHEA HHX] AL HAZ(EDLt HUHA] SEY ()

&7X: World Economic Forum ZH0|X|(https://www.weforum.org/stories/2019/05/the-copenhagen-effect-how-europe
-can-become-heat-efficient/, ZMY 2025.06.13.)
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34) City of Copenhagen(2020, p. 29-30)
35) City of Copenhagen(2020, p. 32; @2 2|, 2023, p. 49)
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BRE SEECERPEC EELE
SHEAL W Qi £ 70k 3 B840 Ay e] T5wo) glo], S
9 vfo] Qo] A|2x0] Q1A= A@stek. w4l @jzt} 415 7o) 72 Fot oy

S
g 2Alo] A1, B4k A99) w9lo] Golteho,

AR ik QZEHE AT ZRE D7 A o|AH ol 2| Ho ui[eto =M, i B
AstA] oM Mgy 2R E a84dS skl . o3 BIO4= TAlolA
2km Eoi7l o] A= o] A9l BT SEFHA] RO AL A T A 9t
£ B0l FESAL U3

@ UE A9 EtAZI=0 MEIM TA| 2|E2ZL: New York City, USA

TEARE 202249, A AFHQ] BasE AES 9t X84 A= 7 Z2AEQ] City of
Yes ATHE THFLE AR O ZA| 713)(Economic Opportunity), @ F4 7]13](Housing
Opportunity), ® ©4%FH(Carbon Neutrality)Q] Al 0.2 FAJ3It}. o] 3= ‘City of Yes for
Carbon Neutrality= &4 oJ|Z] 7|4t TA] AES 95t HA] Ako 2 A5 QJu)s8).

Transportation .
oEd P2ls S U2 IS AR A8
A B 921= ®7| HER, BEH 5 E-2YY
E|E Xt 21metE gi) RAE BHges

M 42 22 gehistE 4 gL

J eEd s a4 62 wH 9Nt 2
&Lct 2l LY 3 B2 olux Al

| B O g dastn was fuxs HEd -
| ORM U RS YEIASY & YSLICL

e I a i £ 7, Buildings
LS SN e T | 2212 yus mmpstn, BuE s, we | | o5 fals sast sises Ay vws Ut ¢
HE 2 2uss w22 HUgRY WIS Hes | | Ak LX) EB5 AZE 9 25 25500 o
g | Easy 4 U HE|uE AZHo2 A2 HES Hotuf £ 008

g ¥ R s LY

(22 2-24] 52A| EAZRIS 93t A

=
EX: 82%F 2(2024, p. 76) HEA: City Of Yes(2022)

£35), 24 A7k HhE0] oF 8097} AR WL, SHIGlR 7] I, 1 A 5 24 2

36) City of Copenhagen(2020, p.28)
37) City of Copenhagen(2020, p.28) ; State of Green(2015)
38) City of Yes(2023) ; 823 2/(2024, p.76)
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Aol A] gh4t, of A X] A%} QIIEHESS) X S, A= %718 ¢ 15 2 ZEEH, A7

2} 54 Qlze} 43t A4S H7&E I 52 8 =AIAIE 28|(Zoning Resolution) &

SF A =80x50 EEWS 71Hko 2 20054 thH] 20508 7HA] k4 v & 80% 1= 2
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39) City of Yes(2023) ; 27 2/(2024, p.75)
40) City of Yes(2023) ; @2F 2/(2024, p.76)
41) City of Yes for Climate Neutrality Text Amendment. Project Description(n.d. p. 4-5)
42) City of Yes for Climate Neutrality Text Amendment. Project Description(nd.d p. 7-9)
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HYA9] F 2474 viETF2 20184 34,759.65 Gg CO2eqOllA 20224 25,286.24 Gg
CO2eq= 2F 27% A5, &2 22 7171 34,572.83 Gg CO2eqOl|A] 25,109.48 Gg
CO2eq2 Eo1E3t. o238t s &2 o XAt H29 s 145 E 887 &
A2 HrhET YA LATEA HiE R0 7P 2 B2 ARAAE B oluxAly F
o] SUETF] 95% oS AA|gltt= Holot. AmAh-o|q ALY B9 viETR2 2018
| 33,548.65 Gg CO2eqOllA] 20224 24,105.93 Gg CO2eqE A3 O, SHI&TF tiy]
H|5-2 0§ %15] 95% o d= F-AIskL Qict.

HPAY 2A7IA HiE 2= AeslEdd 5 oluA4lo] drjdog o)&sk= JHE,
SIS Aok QLo ol v 7] A% 52 B3 24 A%k glol= 471491 247k A I
of| gA7} Qltt. BHEA| ] eAasHE HlolAle Fid AR A=

AT AL ol XY A A=k T T A3} g5 E AqfE
Feto] F 85itt.

oL rlI. -HN‘

XM 22
=

HYA] LATEA viE oA 7 Z[uA Q] 2L A7 A4S 53t ofjy#|4He] vijEo|t).
20184 &81&%F 8] 96.51%, 2022W0)1= 95.34%= 24|51, o|= H A7} Aeksls] vbd
FA9] sk HiE 125 AU 22 AJAITE BHA o] FR1F Zro)| = Ekekal

= “ —
o3| AhHQ B 5 A5t lor, ol T4 H3te] Wae A Ak

A S 0|21, 20184 254.81 Gg CO2eqOllA] 20224

240.67 Gg CO2eq® A% ZrAGHIth &5 vj&-2 7 W 4K 349 vl At 34 %

WEolA Ao Qs A0 E YElth AFAEA E AEAYAE FEol A= FEARI 0] A

2 H|5S A3} o HE viERS- 20181 108.2 Gg CO2eqOllA] 2022 103 Gg CO2eq
1.

2 OPPEQ $ES RASITE 34215 A4 A 5 71EF A3 o=t mjufsiet,

&Y F2 20184 307.63 Gg CO2eqOllA] 20221 324.62 Gg CO2eq® thA S7F6k3Tt. 7+
S A Ele} BiAEl 4 siE e, g E siET e &% 37 FAIE B WS
F22 201849 69.22 Gg CO2eqlIA 2022 66.47 Gg CO2eq® 4% Aol 3iH. ¥7|= v
Hol F8 wiEoly, SEFoIA AAIShz HlE2 0.2~0.3%2 Rt
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B LULUCF (M 2 EX|0|8)

LULUCF F2-2 AFd A& S0 2 A 9F -160~-180 Gg CO2eq 59 BHASFE 7IH
Ob"’- Ak AR Y] FaFT 7o XY ©ASH F3 A0l 7]ofsh, I 4k e |
1 732 Zyelrr B sttt
H 3-1] 28A| 228 247tA HEHE(HRI: Gg CO2eq)
& 20188 | 20198 | 20208 | 20219 [ 2022
B 34,760.65 | 32,940.53 | 32,405.50 | 26,693.97 | 26,286.24
aHfEe 34,572.83 |32,770.58 | 32,244.87 | 26,524.48 | 25,10.48
x| 34,274.60 | 32,463.74 | 31,866.18 | 26,181.42 | 24,792.15
A. HEGIA 34,019.79 |32,213.06 |31,619.03 | 25,937.80 | 24,551.48
1. ORI 33,548.65 | 31,733.23 | 31,151.88 | 25,490.68 | 24105.93
2. HEY 3 AHY 36.61 36.67 | 3336 | 2965 |  29.58
3 x3 22057 | 22833 | 21986 | 2219 | 221.46
4. JIE 21075 | 21312 | 21249 | 19432 | 192.02
5. I[ER 322 271 1.44 1.36 249
B.E= 26481 | 25069 | 24715 | 24362 | 24067
1. dAi= 26476 | 25063 | 2471 | 24356 | 24061
2. 7EBKSRF0UIA SHEA) 0.05 0.05 0.06 0.06 0.07
Al U R M 1082 | 9165 | 166.22 | 11755 103
A. Bt 100.78 | 80.38 146.5 107 | 93.23
B. SISk - - - - -
C. &MY - - - - -
D. HIOIL{X| E X E0H A2 0.68 0.6 0.59 0.84 14
E. FA oY - - - - -
F. QESNN=HO| HHSE A - - - - -
G. 7IEt HEZRE 2 AH| 674 | 1057 9.13 9.71 8.37
=9l 30763 | 31464 | 31423 | 32649 | 324.62
A Bifs 5825 | 6103 | 6219  66.26 |  70.89
B. JIEE Lz 114.02 | 12123 | 11918 | 12262 122.1
C._B{xHH 9765 | 9387 | 9028 | 89.34 | 8397
D. SZREY 3646 | 3723 | 4005 | 4514 | 4518
E. AfHILE X[HO] Q191X 424 - - - - -
F. AISTiAAZE 0.13 013 0.86 1.38 1.54
G. H3AI8 0.03 0.02 0.04 0.04 0.03
H. 2448 1.09 111 162 1.72 0.92
RECHEEE] - - - = -
J_J[Er - - - - -
LULUCF -186.82 | —169.96 | -160.63 | -169.49 | -176.76
A, AR -196.22 | -179.19 | -17356 | -17842 | -1881
B. 52X 1098 10.03 9.5 10.25 1041
C. & X| -206 | 229 -23i -239 | -243
D. &XI 3.45 7.78 8.19 8.36 7.78
E. MZEX| _ _ _ _
F. 7[ELEX] - - - - -
G. EAE SMEE HE 298 | 628 | 246 | 729 | 441
H. 7|Et - - - - -
H7iE 69.22 70.61 6886 | 685 66.47
A. B[S0 62.73 64.12 63.77 | 62.73 61.47
B. IEH7| 20| 425K Az 0.49 0.52 052 | 056 0.57
C. |42t o L HAZ} 2.81 337 2.1 2.99 2.29
D. &tH+%{z] 319 2.61 247 | 2.2 214
E. 7IE} - - - - -
S5 SAIASHDAIAL, 20241 K| 24714 57 55 5 HEA BE NR(K(RISE0S L F712) 2

) 71&) (www.gir.go.kr, ZM 1 2025.06.16.)2 25H0] HLRI =



@ GTIA| 2HTIA HIE 2igt

L lilel

RN TR A i A7HA HiE T2 E AEistaL 9

o} R4 AR ATt SHEFY 9F 59%, aEArdo] oF 13%E A5k, |G A3A] 2
2N AN

7t 2 2L e FRE A A

iy
1o
=2
v
)
2al
r
i)
ol
1B
L
rQ
o
c

2018 FRIA| 9] & 2A7EA BlETE2 67,239 Gg CO2eqE WO W, 2022d0f= 60,592
Gg CO2eq 9F 10% A1), £81&3F T3 20184 67,205 Gg CO2eqOllA] 20224 60,493
Gg CO2eq= Haoh= Y2 Bt ol= FRIAOIA 2A7EA 215 lego] AR X3Pl Q)
=< uoh, AT ASEEE AV ASEHENDC 5) 2% 53t ot

S ENET

O A] =z FRIA] ZA7EA vl 0] A th-5 ZFAJsHH, 2022 51,343 Gg CO2eq® &
HiERFY] oF 85%E Aot AR s ovA] B2 vi&E2] (51,328 Gg CO2eq,
20224) 02, E3| oL RAFA0f|A] 35,814 Gg CO2eq7} BlE = ZuE3F9] oF 50%S AHA|
SHHCh AR E AAAFY] A=mAdE 20224 14,910 Gg CO2eq®, LA FE 1 29%0]
gt 5 RS 422 Gg CO2eq, 7|EF A7 A4E 181 Gg CO2eq, U[EFE= 0.6 Gg
CO2eqE ARG &F BEL2 ofufx] BE Y] H|SL2 ko) 20221 15 Gg CO2eqS
7150t IAAR(14.4 G2t - HA7FA 7|elE(0.7 Gg) o2 =Tk

B AT Ol | ZEARAL

20224 AFAEg E AERPAE BE uiETRS 8,612 Gg CO2eqth S441%10] 7,948 Gg
CO2eq® A9 FE-S o1, 75718 5 A 28 v ditt. BEAIY2 621
Gg CO2eq o™, A&AR1 75 FAIE Holth (2018 743 Gg — 2022 621 Gg). HlolH
A Ag -G AL ATFHOIL, 1.7 Gg CO2eq $=0]l 0™, 71t A ZA| % & 44| vi&F
2 40 Gg CO2eq=® XA TAAME KA}

A=

10 BLELO 20224 477 Gg CO2eq, BRA] Zui&eol|A] ulu]gt 4230]9 o} 7}& b
B AR S 529 EALS U8 vrdsty Qigith H71E BEL 202249 161 Gg
CO2eq2 HiZ3I9it) 71842 @ 3 470] 87 Gg CO2eq e 7F3 2 H|Z-2 AA|31911,
H71E1 ™2 60 Gg CO2eq, St 2= 12 Gg CO2eqs H ATt AP H7|= AA=5H] A
2= 1.3 Gg CO2eq?] Hm|3t HiEHS: W T},

B LULUCF (EX| 08 & At 23)
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FAA o Z = AFHR]A -112 Gg CO2eqE 551 A9 A ARSI X = ujn|
SHAUT} -2 Gg CO2eq® &57165S ATt thit, 57442} 54 7~8 Gg CO2eq A=
ATFRO] 2AVEA HiEE H )

[H 3-2] ST 2E2E 2A7IA HiEHZH(EL: Gg CO2eq)

7= 2018 20194 20204 20214 20224
ZHis2 67,239.22 | 67,002.69 | 60,380.06 | 59,943.29 | 60,592.09
cHIEY 67,204.97 | 66,966.52 | 60,338.05 | 59,864.79 | 60,493.01
UTEN 57,338.39 | 57,102.24 | 51,212.86 | 51,041.38 | 51,342.66
INGEEEN 57,322.48 | 57,086.46 | 51,197.41 | 51,026.04 | 51,327.52
1. Ol XA 41,870.10 | 40,630.00 | 36,383.20 | 36,404.18 | 35,813.81
2. HIZEY U HEA 14,844.66 | 15,830.70 | 14,211.67 | 14,011.57 | 14,910.16
3. &3 406.53 429.22 411.36 419.34 422.32
4. 7|E} 200.63 196.12 190.61 190.32 180.66
5. 0= 0.56 0.42 0.57 0.62 0.57
B. &2 15.91 15.78 15.45 15.33 15.14
1. DHZE 15.29 15.04 14.83 14.61 14.44
2. 7 SR TRV A S MM 0.62 0.74 0.62 0.72 0.7
AMADY U HIE A 0,264.44 | 9307.82 | 8,584.22 | 8,254.75 8,611.63
A ZEM 743.05 747.47 707.01 675.96 621.2
B. 35kt - - - - -
C. SaM 845755 | 8460.68 | 7,804.07 | 7,526.86 7,948.48
D. HO|HX] A= 3 S0 AL 1.32 1.2 1.95 1.88 1.72
E. TX} A - - - - -
F. QESTIISZEC| HHSE A - - - - -
G. 7|Et HEHIZ 2 AH| 62.52 98.47 71.2 50.06 40.23
=2 503.67 502.64 489.52 483.58 476.56
A ELES 84.46 84.63 83.16 82.84 83.45
B. 7JIEERXz2 145.82 151.14 147.04 143.81 142.68
C. HAXHHH 213.92 206.67 199.48 196.04 190.34
D. SAXEY 56.92 57.79 57.5 58.34 57.95
E. AHILE X[HO| QIIE AZt - - - - -
F. M2TtAtAzt 0.05 0.05 0.05 0.04 0.04
G. M3AE 0.06 0.05 0.06 0.06 0.06
H QAN 243 2.31 2.22 2.46 2.04
| 7Bt R7|1Z H|Z - - - - -
J. 7|E} - - - - -
LULUCF -34.25 -36.17 -42.02 -78.5 -99.07
A A -63.74 -63.94 -70.99 -89.59 -111.91
B. 54X 21.47 22.08 22.94 4.75 6.96
C. =X -1.85 -1.97 -2.06 -1.97 -1.9
D. &% 9.87 7.66 8.1 8.31 7.77
E. BFA| - - - - -
F. 7|E[EX] - - - - Z
G. HiE SMHEE HE - - - - -
H. 7IEt - - - - -
72 132.72 89.99 93.46 163.58 161.24
A T7|20HE 67.52 64.97 62.73 61.16 60.32
B. IH7 =9 ¥=5tA X2 3.55 1.23 1.7 1.67 1.31
C.H7|2242 3 A2t 53.63 14.56 20.56 80.9 87.49
D. StH%=X{2 8.01 9.24 8.48 19.85 12.12
E. 7IEt - - - - -

EX LETIASSIEEAAT, 202413 XS 2471A B2 55 5 9TIA| SH AZ(K(RIFS20 2 F3H2| &
) 71Z)(www.gir.go.kr, ZM : 2025.06.16.)2 &2510{ HLEI KHE



3) MHAlQ UM 7|01t FEA OfiX]

ol

© MEIZA| OL{X|0| SHEE 04X 430 71015k 4+

=
(L5

q

SYEE W 23A, STINS HHEH 7|0

A 7= E7145) /2H]i= 18,246,058 Ko™, o] T HEAl= 5,088,000 KW(27.9%), XA
6,040,000 KV(33.1%)5 YEHRITE. Hg A1t BRIA= S 718 2] ARt o[ iH61.0%)<

Tt Qlo], AR o TR FAA LS ERIT &= Uit THH, B E R, 4l
HP P25, G 59 I i A B AN E BAo6kaL Qlst], ol S AA| 4l
A W8T 3,988,902 W 5 HPGA] WAL 5 27,368 W(0.7%), RN HHae
52,500 KW(1.3%)E E-f3kal e

n:L rlr ol

719 ] o A g VH*“OHLVE Z23to] Qlo] BAL RN 7]E 712 WA
H] H2fol] w2 A L du|7t gkgo] Fasit

« 718 Ao A B A|9F FRIAQ] 7]

% 8752 18,246,058 Kot} o] 82 FATS FARZ

7] A
ZES Oﬂ/ﬂ o e“oﬁb_’_ RoH, S W8] G| F=2olA S -QI—E—Eﬂ%E%%

HYA= 7]8 vbd R0 A 5,088,000 ko] W du|S B3l glon, HEsleubdEs
o AR PSP E R = 8| = SRtk Hgskedd E5o] dH] 852 3,50,000 KVE

S 718 W An] AA| Y oF 16.7%ll sfigsict Al g ER= 2 038,000 K& E-foto]
29719 ¥d9) 11.2%E AR5k 9k

=
933.1 %% xm-s}% Ao Uelyeh Grisk AL B A Ao s b

45) 7|2 (Steam) HRE HUR{OIA] AN LASE 57|12 0|8310] 57 |E{LIS THE5H 0]0t (RS UMy |2HE H
7| MASH W WA(ER: HRISAERAIAE https://epsis kpx.or.kr/epsisnew/ selectMain.do?locale=)0A]
0 M, H2Y: 2025.06.17.)

46) G| LI OLIXIR FAUIME TH 52 UHS LIEINT QO 29K= Fito] 5t §1X121(5,900,000 ki).3
St QUM Y5 7|ZLTA (5,080,000 KNS ARISHL QUL (BX|: H27f2f. 2024. p38-39)
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[EBA] UL THR]

SHAS ST AN IRIE LI MRS SHRIR, BEERLHEN 2UoHe te

T It BYUHE0Y NEUNEER D95, 212t HE(QUENS HR2 S ASerRiuT

MALE TS B i MRIEIRI(SS] FOL 0L, AAt, I S MSE MRIERSL CifE 3, 22/1 &

Cioset KIS0l BRET ULE 2 WHAS Y L H2A4Q0| 4Y 998 SBA7|= JES SIBNE,

£39 Z28 AHOICL URA Q139 NS AIEK|(HOL, OF, MM, BT S), e B, L $Q401M M2t &
ST QUOLL, R M1 5 UEDI0| HE XIH0IA AHIE|T UL,

[0 3-4] 2ZA| S2HUTAH Q|

Z£X: 12Y(https://maps.app.goo.al/aYaVehiTwMm9faoQA. FZY : 2025.06.16.)2 &xo

YT SIHLTAIE 7HQ)]

tO] LT RHERS

PTA= SHEE MoliRt SL20f XIS =L Ao 722 T2 Mt HE F SHLE, =S LTEF)0lM 2ok it
U 2 Y, 2HIEY

=
D SIHUNMGTSHUTIA)7 AL F2 MEHRAE)S Va2 Sh= 2O MESHUT A
.

[y =

J1EC2 HUME EE0I0 FTeE o YMHHHE S 57 LYY
AH, MM BISIHX| §)2| £2 +2X=2 SSE I Ot} M= el

H o
Cf. S| WHERIS S5 X210 T2 £22 SFA7|= S 7M1 #0tOfLI2E, 27} 52 4
) Al 9

— =
= 2 HIESE AT T4 Q0| MATX

HA 4 HES BT STYS S 42

(12 3-5] STIA| SFHUTAE 2IR|

EX: 220HA(https://mww.googale.com/intl/ko/earth/index.html. 2L : 2025.11.28)5

S-MES7HIGHA], Op-FHt K=Y 22

2/ HIO2 SHE

%6

===

O] S TR




m SR FTIAQ HTAMAM HEHok= LRt

= ol

A
_/]\_._[_E_‘ﬂ o

U] 8 7

AT AAAY 2 /AdY] F 8552 3,988,902 KVEA], B, A=

feFo] 23] o] 9tk HAlE KPR B ol AR sjuby B 1

H| 80 & 27,368 W& HAkL 3loH, 39 AA A & o, 0.7%] sig?h

4:420] 12,500 KV =40l 7,388 ki, AHAA|7} 7,480 kW2 2HA|3Hct
|

bR e 88F0 2 57 500 kWS H-85k1 9lom,

1 8,200 kW ElU¥=Z 59]

L
>
T
(R}
5

)
o 2
S,

A 5 o EE A
= SHo= A A

oZ

T2 TE D

2=

OO0z BHAR FTIA HR|O| LIRS RIFeks X2 ot

44,300 kWE ZHAJskL 910, 3 A9 1.3%E ZFA[stal Ut
B 3-3] SHIT LHYH UFHMH| HEH2023EE X, kW)
Al HZA SHXIN
=1 tgﬂlt@am B | e e iz
-?:JI}E - - — - -
EE] 3,050,000 | 3,050,000 - - | s=snaH
AlEH 2,038,058 - 2,038,000 - | =R
ooey | EHEE 6.100,000 - - -
= Tga 6,040,000 - - | 6,040,000 | =EMYH
71 AAMF 1,018,000 - - -
27 18,246,058 | 3,050,000 | 2,038,000 | 6,040,000
POUES - - - - -
LNG - - - - -
AA 18,246,058 3,050,000 - -
4% Chat 465,800 - - -
- B 1,350,000 | 1,350,000 - - | s=sReN
sz | NG | 8E 2,261,750 - - - GS EPS
- 2 3,611,750 - - -
27 4,077,550 | 1,350,000 - -
otz | 2% [ EAU 3.810 - - -
27 3810 - - -
QUIEr - - - - -
LNG - - - - -
OfAtHfES
s |G | gug 101,700 - - -
Oux | =8 | W=
o] 495,000
7|t - - - - -
AA 596,700 - - -
R - - -
R 32,297 7,500 5,000 8200 | 4y
EHf& 3,315 Borz | SIRE LA
MY | EBYESH, 7IE 3,956,605 MK | EHUE 4,073 cc | =herl=t,
44,300 GS EPS
7,480
Jer [ - - - - -
| 3,988,902 18,295 9,073 52,500
7|E} 9,390 - - -
s 26,922,410 4,418,295 2,047,073 | 6,092,500
= (100%) (16.4%) (7.6%) (22.6%)
47) BZAIRHYTIAIC] AT SHMH| 2 HEE KR HEUHEHOL ALREIHE S CIRLIHOA 2% 01 AKA 2
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Al SIRAH| 82 HEA| STIA|
EXHH| HIUMER | AEFHUNMESR | RN
PR - - -

SX: M HH A, 2024, 2023 U MH| SiE p14-16, 38-39, SEUN SHO0|X| & HHSHUMELQ}
MEHASIBMES  MH|R2K https://www.komipo.co.kr/kor/content/35/main.do?mnCd=FN021108.
2 2025.6.17.), SAUH EHO[X| £ TN AHIEY
(https://mwww.ewp.co.kr/kor/subpage/content.html?pc=  D8QGHQ7JVSMSUTUDJSTNAWO2HHVOB2Y.
T2 2025.6.17.)2 E0510] ST TR

o
o

H|3

@ MHTAL] F=Q FEIA LK 2igt

B A AAOTU A L Bk vlo] 971 F4ol | IGCCiDSt ARAA ) o} Bz
B} 22 7Pk 9PA AFHE WAL | AANA LrlE EEste] HeAleh
A1) AAgOT A A SOkt S o, HAAE By, e, vlol Qul a0, AR
5 TR I elo] £ AP A GoN A W melofe} 8 4 Sick. Vi B o]

° I SA0 TedopE THFER tifi AIY 5 RE] 54 ]l

Lo

o AA AR oA A A

ofy

4 AA AR A] B2 oF 8607 MWh <=0t} o] Z Ej =g w2 3997 MWh
T A A FO] 46.4%F AR5t 7P Hlgo] Atk HRo] @ -2 oF 3027 MWhE 4|9
35.1%5 AAoto] F HAR 2 H[F-E B} IGCC 32 oF 1009F MWhZ ZA9]
11.6%E A3t A5 oF 525 MWhZ HA|9] 6.1 HAEES 7| Zstal AAYH 71 & 2
A2 1.68F MWhE 0.2HAIE S0t} S8} sfjf U2 79 7]oiwr} glom 58 S
59 MWh &0 2 0.6HAE] 1A}
o HP AL} FRIAQ] AU A] A%

HPA| F AR DAL 408 MWhE FF HA|9] 4.7%F AFAJSaL Qlo] tha e
AR A 71015 Skl k. Ao A] TS E5oll BH, °=lo] 57.4%=
7P =1L, ARAR(13.2%), B19386.3%)2] =02 =81

FRIA Y] F AR Ao A] B EF2 9F 2319 MWhE S FA9] 26.9%E ZFA[gltY. o] & vt
o] ¥7o] oF 1937F MWhE GRIA| W] 2 7| =& AX|shal i}, Bj g YA

9F 32.89F MWh(8.2%)% & HA 9 olyx| €], A7 HA|+&= oF 4 57 MWhE 1.9%E E

48) IGCC(Integrated Gasification Combined Cycle, MEI7IASIESI5I2EIM) = MEL HIO|QOHA, TH7 |S S 10X ¢I2S
12 TAO0|A| AALHST |9 BE2A|F §471A(syngas)2 TIE 5|, 0| TIAS HASH 7tAEHI S7|EHIS SA0| S
2] M7|E Mitoh= LT BA0|CH MEtS 2 EjRA| 11 QESES 7HASH AN 02| HHSIEE RATIAE 2
FA7 = OUXIRQE 14|11 QIC}. J12{Lt, HH[H|E0] i =2 HE0| ATHEN: SYE. 2021. p.57, 321-322)

49) HIO|RMAS 280t U2 7152k, StERik|, SASAY|7 (0N LTt HI0|7tA, SRR, SYRME S 1
HIO|ROHA, MELNt HIO|RQUIAS SFICIAGIN Mg Mitoh= S3fAIA U0 ZEECHER: SEEE. 2021. p.
48-53)



% 89k, IGCCE BHAI9} FHIAOA 7]o]%7t A9l A

(£ 3-4] SEHE AIZTE Mt X128 LHY 51212023 =, Mih)

w2

0z
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e EqQFE 34 == ol HIO|0HA
R HE | 2x2f | HE = HE | 94X | HE | 2 HiE
ABA 4,626 0.1% 0 0.0% 0 0.0% 0l 0.0% 0 0.0%
SFA | 247,759 6.2% 0 0.0% 0 0.0% 0l 0.0% 242 0.0%
=ME | 247,252 6.2% 0 0.0%| 10,449 19.2% 0l 0.0% 0 0.0%
7|Et 2,989 0.1% 5 0.7% 0 0.0% 0l 0.0% 0 0.0%
=LAl | 427,069]  10.7% 0 0.0% 917 1.7% 0| 0.0% 4,001 0.1%
TN | 328,256 8.2% 0 0.0% 0 0.0% 0| 0.0%(1,935,288| 64.1%
HE-Al | 250,120 6.3% 0 0.0%| 31,334| 57.4% 0l 0.0% 67,498 2.2%
2o | 313,040 7.8% 0 0.0% 2 0.0% 0l 0.0% 0 0.0%
MAAL | 461,568] 11.6% 3 0.4% 0 0.0% 0| 0.0%| 958,794 31.8%
M | 248,006 6.2% 35 4.8% 882 1.6% 0l 0.0% 0 0.0%
OFAHA| 263,807 6.6% 21 2.9% 244 0.4% 0l 0.0% 2,620 0.1%
OfAkt | 188,437 4.7% 0 0.0% 354 0.6% 0l 0.0% 0 0.0%
HOIAl | 216,589 5.4% 0 0.0% 0 0.0% 0| 0.0% 0 0.0%
Y 85,419 2.1% 0 0.0% 0 0.0% 0| 0.0% 4,956 0.2%
EjOFZ | 479,734 12.0% 52 7.1%| 10,372 19.0% 0| 0.0%| 44,992 1.5%
S8+ | 226,606 5.7% 619 84.2% 0 0.0% 0l 0.0% 982 0.0%
A 3,991,277 100.0% 735| 100.0%| 54,554| 100.0% 0] 0.0%3,019,373| 100.0%

s THAH| 7 | = A MX| IGCC A
= = HIE = HIZ e HiE e Hig
HEA 0 0.0% 7 0.2% 0] 0.0% 4,633 0.1%
ST 0 0.0% 332 0.1% 0l 0.0% 248,333 2.9%
=it 0 0.0% 73 0.0% 0l 0.0% 257,774 3.0%
7|E} 0 0.0% 27 0.9% 0 0.0% 3,021 0.0%
=LA 0 0.0% 66 0.0% 0 0.0% 432,053 5.0%
G| 1,893 0.1% 44,957 1.9% 0| 0.0% 2,310,394 26.9%
HHEA 874 0.2% 53,097 13.2% 0| 0.0% 402,923 4.7%
20 0 0.0% 0 0.0% 0| 0.0% 313,042 3.6%
AAEA] 4,398 0.2% 381,359 21.1% 0| 0.0% 1,806,122 21.0%
M 23 0.0% 0 0.0% 0| 0.0% 248,946 2.9%
OFAHA| 0 0.0% 817 0.3% 0l 0.0% 267,509 3.1%
Ol At 0 0.0% 33 0.0% 0 0.0% 188,824 2.2%
TOHA| 9,053 3.4% 41,054 15.4% 0| 0.0% 266,696 3.1%
Sl 0 0.0% 0 0.0% 0| 0.0% 90,375 1.1%
ot 0 0.0% 0 0.0%| 996,517| 65.1% 1,531,667 17.8%
S 0 0.0% 133 0.1% 0| 0.0% 228,340 2.7%
A 16,241 0.2% 521,955 6.1%| 996,517| 11.6% 8,600,652 100.0%
EX: SRS A KM K| ME(https://www.knrec.or.kr/biz/main/main.do). E2EH EXNz & S

K| LM A2 S 2610 A2 THE(EZY @ 2025.06.17.)
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4) (AZ) AHHES I3t FEMA 0| X| CHA MH

[

SAEE AREE AR TS A B, A QER o) 3 SR A
SR Ao E HolaL Qlrt. S A Aol A] =2 °F 8607 MWh fiLo[H, o] 5
YF(46.49%) 7} BH0] 2(35.1%)7F it AFAISIAL AU ¥ &89 s ol A= 71
E7F v Wob FAlzAe HEA] A Jgo] viraal vy B ARdAE oF 529
MWh(6.1%)% 210 AR AJZoA 2] Sl 719 =8 Hole 5 A HE] HAPT EA it

AREAIRD BgAleh FRIAIS] ol *JXH%*OHLVM T2 Adelelth. B e +
(57.4%)3F A=A (13.2%), BF(6.3%)°] Ad TLF A AAPAA] & Eol

o], A& 0.2 Thoet 9] 2T 2511 Uk b P vlo] 9. o] 1938 MWh
2 A 64,195 AR TR A oA FF RS Hol 1 glom, syt A
AAE 717} 8.2%, 1.9% 5202 etk oleidh A% AUTRE P Tekh Ui
S T YA B 4 UYD R Uk T Y S T
oz % 3}

B W %L FolA| 1 Qlont, A HA] ol A|4R S QYA o SYsllols ka4 A
B SV AR ol A of1 Tefe o, 1%
ASMRS0L: Feka: A o] A4 et 24 AE7t Wasie
o] $R4E 9 AREAIY] oA B, 714820 A A8 e %e;o}oa A
P 29, 2FAIEOMR), ARHAS Tk Ui QA zs

A}, 7t o x| o] 414 A theat 2k

)
>~!

B2 S = A AR T T 7P 22 BIS(46.4%)& AFAISh= 4] ofld

Ao, gl o] AltollA A oz Hego] o] RO AL Sl B FR 5 AR EAl oA
= F2 ouR|d o s BRI, ASE-53FAAIRIEA 5 A Ul Tt Aol #-80] 7t
Stk AolA A9 E/83} st He#l meo] 7hseh Aot 71&/ g5t BA
g0l AL, AR A A8l fElsto] YAEA] didell s

50) AKX E= AT (Small Modular Reactor, SMR)2 XAM|CH REEA 7K E6t MEOZ2M ZHEOZ =2 J|HE
27 O, B IR UL St=UTA HAYH IS = X[F0ME BTS2 S MA0HX|Z T EA| M2
QZ ZE51| KL 7H5A0| QOO2, FMY R MDZ QXA S XIRI0IAN ZQFH KEHF [Hor0] = 4 QT+
(IAEA, 2025). MZtA 2 HT0IM= FEA O[] UX|E R A0 AHHXS LSBT
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A | B WAL )9 S 2735 MWh, 0.0%) 0.2 SRIEgoM, sfek- ik
AFA) 5 B4 QAo A 715 o] EA1tH, S714 0.2 Aol 4] 1S e 9
8l W4 0.2 e jojof shz AHelolth WAJo) B AL vinlshAet W £ A o
QA9 F419) A7) B TR Tefslo] B4 iAo 2 HASIGch ol B Y U Fekh
A3 ALk o] Felo] AX|she Hekd 115 wae 2ol

S A SAo WAL 33, BHEy g2 A= F o o] S SeA
£ 29kl = Aot o]t 7|& MY QueHEHY, Wk o84, AU R4k 7]

HE 51 AP UAE(SMR) =0 FEIs 24 2501 Qlot. AP U2 st qiA)7) 7t

5371 A RS Moz Frtw, LA] T ARATR]| gt 5 7|E ofulA] 7]HEAlAE-S 285

5 0] ?MXL H|-8-S 24515} 4= QI oy x|otE - A ATk} ZHo| A= A2k W o A

o] f=zo} YAEA tjrto g AAsIch

m Mg

AT AL ZHGE AH) dhAFo] ok 6.1% S XA5H, oL} 2ot 5 UH AJFof| A= A

Ao 2 £ 7|o] %Eﬂﬂ( FA] 13.2%, HTA] 15.4%). ARAR| = FR| QFLHZ o]

- hl

A EAARIEAS3AE 5 TRt ARSIl A8 5 e Aol e, 24k
A 28 E 75 5 A W olU A EEskE At dd 7ez HrHE. A A
CTPAHEE BRIEE R, AR RS B arEste] QA4 iAol sl
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1) FEEA OLIX| MBS st AXI7IE MO HL
=0 A oF Mo 471 Fekh oAU 48 9% YA71ES AAH R s 9

8l 272) =] Aot At ImAlof] Bt ZAdete] Bk oli 2|9 IA1E W7 5 Q=S 2
LS 2aFAT}s ),

249 A EEE 5 YEZXF T AQA AHYS I L8A] JAHEY, FH5}
S U o9 A A9 A AESH, HUg-E8 44 5 Tt kA o X 9] A
2]7} o' 27|15 AkS5]-57F 204 FHE=AE A2t o]t E4-S Fof Fetd o
HZ] 7IREAIAE 9] IR A Q1 EAS &0t

Feta o JA7|ES vidshr] oAl 10H9] A8Y E&o] tist
oLt ol Bl & YAF AR Y- B2 FEA- T E e 4TS 5 2oy
A1¢9] AR 71EE AN RAE EEoH, g 8471 oA -8 7FsS
7+l 73417 B)oll FEdol=A] ARSI

HEO AHA G Tt oA TRl Bl 8- AF YA (SMR)- A AR E THOE,
= A Q] A B 1 7RE A HE Z3oto] A[RIA-Eo] 7heRt Feka o JA] YA
A2 A3 YR 1E= ARG ZF o & o] tsf] 712 P4 8 A(YANS, T8, BA
), 71E8 A QUGS 2=, 7HAEH), ARSH 8ARIFEE, FAA] o]4A
2], ARTA] AAA) 5= SFste], AX] A Tt 7|5E e8] 515 55] AP UAE
(Small Modular Reactor, SMR)9] -9 =A| QA E 3|2l IAEA(International Atomic Energy
Agency), 9]=-9] NRC(Nuclear Regulatory Commission), 7AH+e] CNSC(Canada Nuclear
Safety Commission) 524 Al&3ke YA71EE BlaLsto] =] 28 Al o & Ha 2
A5 AEsIelon, AR 9 49 37 By X Ho| A 7tAgF-54aFA Qlxe} Hlolg
£ Htgsto] JA] Tt 715 ARSI
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ftjo
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51) 20| T HEHEAOIM REHA ORI QIXIEIZ LIB0] LIZIOLE 29| Al9] 52 IKISAT} THEA0[5t, ARjZ
S5 T 1002 20| Afzjo] RERA O LAX| Al UXIE SMZ TRISIICE
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HNES 0.11 0.06 7.34 0.86 1.33
LU 0.00 0.00 2.46 0.20 0.16
s 0.10 0.00 1.04 0.23 3.91
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HEH 0.15 0.00 32.41 11.45 10.35
IES 0.00 0.00 0.06 0.00 0.93
HHs 0.00 0.00 0.00 0.68 5.66
g=H 0.75 0.93 2.55 2.59 33.97
HH 1.93 0.61 19.28 17.50 9.93
=) 1.46 2.06 28.69 11.62 21.77
ZEA (k) 9.25 9.19 161.37 160.14 230.23
HIZ2(%) 1.62 1.61 28.30 28.09 40.38
EX AR Ay
9,
o -' A 4
-~ . ’{7‘;7
T
_%g__‘&" S
Bl Class 1
I Class 2
Class 3
Class 4 0 5 10 20
Class 5 | Tkm
(38 3-7] HYA| SHU™ AXHEY SE5LL

SR AT Xpy



of 255t 1|ofL Tl AFHESl 0w

A% 53

197.7%f(28.13%) 2 F-A = Jch). HE
o] A4 Ao BAF3E 2| o] AlGTHH| S H
A H2A9] 12.11% 520

afsio, #2

WA 2 2.55%7} Class (R4 Ao g2 BErjo] Zadr

o UEpth
H HAZS A EH Class 1(FAE) A 92 9F 17.94kir(2.55%), Class 2(8 ) A9
oF 67.24kif(9.56%), Class 3(2%) A¥2 °F 251.37kif(35.74%), Class 4523 A2 @
™, Class 5(FA179) 2 oF 168.90kif(24.02%)5 2|5}
At £3]| Class 1~2 A (&g olAH2 A
A5 %“’41011 @%@9& s U Pel= AT CI S [

flo

L

J

SAH, 9, SOk, A LR Aol gt E ERIEQIT o]= FXIA f T
ol 2ed3t 2| Ho] YA & Kol Aafolrt
[H 3-13] GTA| SHUHN XN S5 HY
HYTA Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (1.1~1.9) 0.6~1.1) (0.4~ 0.6) 0~04 0)
5 0.00 0.00 1.75 0.50 2.49
sUs 0.00 0.00 0.13 0.00 2.04
AES 0.00 0.00 244 3.74 0.89
HES 0.00 0.00 0.19 1.38 1.60
CHSX|H 2.42 2.81 36.89 453 19.11
e 0.10 0.00 0.00 37.11 13.79
+HS 0.00 0.00 0.26 1.22 2.18
A 0.24 0.00 1.57 29.16 7.80
LA 0.71 0.90 18.73 23.75 9.31
= 0.47 5.23 56.67 9.12 8.86
oA 0.05 0.00 19.71 16.95 12.63
=gH 0.00 0.00 17.54 22.87 3.91
M2s 0.00 0.00 0.09 0.32 3.51
SAHH 1.95 10.61 30.43 3.28 17.47
s 0.00 0.00 0.13 3.78 2.02
CHH 0.07 8.11 39.80 2.96 12.21
MEE 11.87 39.54 19.56 2.86 29.41
NZESS 0.00 0.00 0.34 3.44 1.46
e s 0.00 0.00 0.30 3.01 2.77
TES 0.00 0.00 0.20 2.82 2.24
HHH 0.06 0.04 4.00 23.35 11.47
HES 0.00 0.00 0.64 1.64 1.73
ZH (k) 17.94 67.24 251.37 197.79 168.90
HIE(%) 2.55 9.56 35.74 28.13 24.02

S7|: G Xpy
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B Class 1
I Class 2
[ Class 3
Class 4
Class 5
0 5 10

[22! 3-8] YFIA| T QIX|KEHA

@ EfQIZELM QIX| XMt BM ZA}

=]
B A BT Ui QIR MEHA BA 247}

HYA9] HL- A 29| o] FAFY(Class 502 EFE|9 o, i} v wa)
A LA FriE oz Xd?i A 9] Hlgo] A UeFth ol= A7} eyl
o 974 9] YA s 2L U Hof
AR 558 HEZ AT EH, Class 1387} A G2 2F 41.41kif(7.35%), Class 2(8 ) A|H-2
OF 120.17km(21.32%), Class 3(E-%5) A2 <F 101.58kir(18.03%), Class 4(F-23h) A oF
71.10ki(12.62%) = 4= 2™, Class 5(EAITY) = °F 229.25k1(40.68%)F AHAI5H3A T

M
O

Class 1~2(81% o) AL w W] O 28,6795, HEA-S A HRA FLE-HekA
Qo] 2 BEAHA. 0] B LT SHEL Class 1 BAo] Jrhsoz Hol, BajAl Ui
o 9] $0 24 91 A

[ 3-14] 2EA| BLIZUH AXMeHY S5 HE(ar)

HETA Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (2.0~29) (1.5~2.0) (1.1~1.5) 0.1~1.1) (0)
Q™ 3.19 10.12 9.36 7.08 16.69
A 2.77 10.04 8.93 6.14 13.46
355 0.39 1.21 1.14 0.77 0.77
HES 2.29 3.76 1.41 0.76 1.21
Qs 0.54 1.01 0.69 0.37 0.19




N7 Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (2.0~2.9) (1.5~2.0) (1.1 ~1.5) 0.1~1.1) (0)
OiMs 0.26 1.16 0.05 0.01 3.73
Sts 0.08 0.17 0.21 0.22 3.55
e 0.24 0.49 0.37 0.21 2.92
SHtE 0.25 0.84 1.09 0.86 0.90
O|AHH 0.72 4.04 6.78 6.62 47.00
et 3.22 10.91 13.96 11.79 30.07
Hats 0.00 0.00 0.00 0.00 4.98
ZIoH 1.67 3.42 2.94 1.69 3.62
MAH 3.51 9.1 8.59 5.563 10.78
ZWH 3.90 12.52 7.45 4.31 7.73
H=H 4.77 14.09 14.74 8.54 9.89
3IES 0.00 0.07 0.00 0.00 0.91
HHS 0.04 0.10 0.23 0.28 5.69
=4 0.11 1.29 2.72 2.67 33.93
= 8.30 17.97 8.09 5.06 9.71
3 5.15 17.84 12.81 8.20 2162
Z (k) 41.41 120.17 101.58 71.10 229.25
HE(%) 7.35 21.32 18.03 12.62 40.68

EX) 7Y MY

-
AT o
%
Il Class 1
Class 2
Class 3
Class4 0 5 10

20
B Class 5 | e — |

(28 3-9] Al EfZUT UK

BX: 7T B

R
Mty S22
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m SITIA BN S K| Hsty A 2

FRIA 9] g A AR A3 24 Ak, AA| WA 5 2F10.95%7} Class 1(& 23D A1
o8 BREACH, Class 1~2(FF o) A A9 HlEo] A 07 ol FUH | Hls) &
2J3t IR 248 Rk

AR SEE HAZ B, Class 1323 2192 F 76.38ki(10.95%), Class 2(23) A9
& OF 244.64ki(35.08%), Class 3(-8) A% F 130.38ki(18.70%), Class 423 |5
F 76.56ki(10.98%), Class 5(FA17) 2 oF 169.34kif(24.29%)5 AFA|5IFL. Class 1~2(
o)) A9 HA WAL oF 46.04% =, A EH-S 3 AlFH-SAMA- A ool HFZH

H 3-15] TN U™ AXIMES S2E HM ()

AHEAA Class 1 Class 2 Class 3 Class 4 Class 5

(Range) (1.9~28) (1.5~1.9) (1.0~1.5) 0~1.0) 0)
RES 0.10 1.35 0.51 0.37 2.43
SUS 0.08 0.04 0.02 0.00 2.04
AlES 0.42 1.53 2.40 1.76 0.90
XS 0.33 0.67 0.32 0.32 1.53
CHSX|H 4.37 16.80 14.00 11.31 18.96
ES 492 22.22 6.58 2.17 13.68
S 0.16 0.37 0.47 0.34 2.38
LA 1.95 26.47 2.47 0.18 7.77
AEH 10.57 23.50 8.23 1.05 9.25
3UZ 11.70 32.82 18.12 7.97 9.00
Jo|H 2.96 10.32 12.24 10.76 12.50
=g 5.05 13.95 13.65 7.62 4.07
M2S 0.00 0.40 0.04 0.04 3.45
S 8.45 22.36 9.99 5.02 17.86
¢S 0.14 0.81 1.36 1.58 2.03
OCHH 474 22.95 14.83 8.61 12.06
MEH 17.62 38.76 11.26 470 29.69

INAES== 0.22 0.76 1.36 1.45 1.44
tiels 0.16 0.65 1.14 1.28 2.83
TES 0.18 0.67 1.03 1.15 2.11
HMH 2.01 6.59 9.59 8.34 11.64
HES 0.26 0.65 0.79 0.56 1.74
ZH(km) 76.38 24464 130.38 76.56 169.34
HIE(%) 10.95 35.08 18.70 10.98 24.29

A G Ay



Bl Class 1
Class 2

Class 3

Class 4
B Class 5
0 5

(23 3-10] YR EHIHUH QRIxEH ST

E7): A7 XY

1e3A]0] AR W QIR) M4 4] Ak, HA] B % OF 17.03%7} Class 1323 02
EREglo, e W] A3

3 2|22 o03] Akael Ao= ekt

AR 558 W8S AT EY, Class 1&AE) A9 2F 97.65ki(17.03%), Class 2(Z %) A<
2 9F 53.90ki(9.40%), Class 3(3-8) A1 F-2 F 139.66kif(24.35%), Class 4(F-23}) *] -2 <k
53.03ki(9.25%)2 2 =90, BHA Class 5(FA+9) < <k 229.21knf(39.97%)~ LA 519
t} Class 1~2(8 % o4} X192 AA| W& 9] oF 26.43% 2, HEH-HetH-FuH dofjof] &+
Hxstar Qloitk. o] HEHT HebAS ot 1891 *J‘H@—E Wt AP 201 Q)
of, HHA] f LA ] A YA = F7H= Ut
[E 3-16] 2ZA| XU AX|EEHE S5E HE (ki)
PSR Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (2.7 ~3.6) (2.2~2.7) (1.6~2.2) (0~1.6) (0)
QFE 12.21 6.58 13.90 0.00 16.69
ZAHH 6.61 3.28 11.41 7.08 13.46
g 0.39 0.54 150 1.22 0.77
MEE 3.09 1.32 3.94 0.50 1.21
Qo= 0.00 0.13 153 0.95 0.19
xS 1.12 0.00 0.39 0.00 3.73
== 0.02 0.01 0.21 0.45 3.55
B 0.78 0.16 0.36 0.00 2.92
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AEHA Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (2.7 ~3.6) (2.2~2.7) (1.6~2.2) 0~1.6) 0)
SRS 0.93 1.14 0.94 0.03 0.90
OjAHH 0.06 1.06 6.99 10.51 47.00
etH 14.18 9.94 16.18 0.02 30.07
Lgts 0.00 0.00 0.00 0.00 4.98
ZFHH 4.92 2.33 2.47 0.00 3.62
HAMH 12.17 6.06 9.23 0.00 10.78
ZuH 15.34 5.90 7.45 0.00 7.73
HEH 17.84 11.50 15.72 0.00 9.89
3=ES 0.00 0.00 0.07 0.00 0.91
HMs 0.00 0.00 0.15 0.55 5.66
! 0.13 0.51 2.37 3.83 33.93
HLH 0.00 0.70 27.36 11.59 9.71
3= 7.87 2.75 17.49 16.29 21.52
ZA (k) 97.65 53.90 139.66 53.03 229.21
HI2(%) 17.03 9.40 24.35 9.25 39.97
EX: AR 2y
3,
o, E
- "{7";,,
1% . =
ANEa
Il Class 1
I Class 2
Class 3
Class 4 0 5 10 20
Class 5 I Tkm

(22 3-11] 22N PASH AXIREY ST

EX: AT 2

u TTIA ABSIRIUH AUX| Moty 2N 27

IR ] AR Hd 4 AA] AP A Atk A WA S oF 2.65%7} Class 1(F A9 o=

lass 1~2(812 o)) 119] u]-go] v]3] o} hE WA vlef Reiet

AF 583 HES AHHEH Class 1(FZ3) A F-2 2F 18.67kif(2.65%), Class 2(8 &) A 92>
OF 289.66km(41.15%), Class 3(8) A9 2F 110.81ki(15.74%), Class 4(F+23h) A H-2 oF
115.44kif(16.40%) 2 -4 =0, BHH Class 5(FA179) 2 9F 169.29k(24.05%) 2 A4 5}
ALt Class 1~2(8% o4 A G2 A WA 9F 43.80%=, A7} S5 Aol F54



B 3-17] S| IR UXIREHY

S = (k)

E2 0= BriEdch

o2 Busier}. o] S-S AriH o Uuke YT} W24 vt /Rt Slet A

253 Slol, WA WA YA Aol

LS i Class 1 Class 2 Class 3 Class 4 Class 5
(Range) 3.1~4.0 2.8~3.1) (2.3~2.8) 0~23) 0)
REFES 0.00 1.61 0.25 0.47 2.42
SS 0.00 0.13 0.00 0.00 2.04
AES 1.71 1.28 1.99 1.12 0.90
HYE 0.00 1.04 0.20 0.38 1.54
HSX|™H 0.90 18.89 8.77 18.28 19.00
HiEE 1.28 26.23 6.77 3.05 13.69
+YS 0.00 0.47 0.33 0.55 2.37
YH 1.84 27.46 1.56 0.19 7.77
AIEH 0.33 31.79 9.81 2.50 9.24
33 2.89 38.47 17.64 12.18 9.00
Ho|H 0.61 12.55 8.94 14.80 12.50
=8™ 2.53 14.75 12.32 10.68 4.06
M2s 0.00 0.47 0.00 0.00 3.45
S4H 2.10 27.92 8.02 7.90 17.84
oS 0.00 0.76 0.81 2.34 2.03
iy 1] 1.54 25.43 11.66 12.52 12.04
MEH 2.40 49.92 10.33 11.05 29.64
NS 0.00 0.71 0.96 2.12 1.44
s 0.00 0.76 0.85 1.61 2.84
155 0.00 0.99 0.71 1.47 212
HHEH 0.51 7.24 8.32 11.36 11.64
HES 0.03 0.81 0.55 0.86 1.73
Z7(km?) 18.67 289.66 110.81 115.44 169.29
HIZ(%) 2.65 41.15 15.74 16.40 24.05

EX: A7 2y

Il Class 1
B Class 2
Il Class 3
Class 4
Class 5
0 5

SR o7 &Y

[23 3-12] GEIA| 2XZHLH UX

S| =
gy 532D
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o7 HREQom T B = E?&E}.
A 538 HES AT HEH, Class 1(ZZ3) A F-2 2F 120.36kif(20.99%), Class 2(A ) A
A2 oF 125.72k(21.92%), Class 3(H-8) A1 =2 °F 82.93kif(14.46%), Class 4(F-212h) A H2
oF 15.24kif(2.66%) = A=l o™, WHH Class 5(FA7Y) 2 9F 229.21k/(39.97%)= 2FA 5
At Class 1~2(A% o) A|F2 HA| HA Q] ek 42.91%=, ‘a‘iﬂﬂﬂr “etd Lol Y53
oF Bysly 9JQjch o]Qjo o4 HEY =y S A oA A 2 SR1E]
of, BPA] Y AR I YAZA Y] IAdo] =2 A= ﬁéﬂﬂ Act.
[H 3-18] 2A| HRXX| L™ AXMEA S HE(r)
1A Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (1.7 ~2.0) 1.6~1.7) (1.3~ 1.6) 0~1.3 0)
QHH 19.82 10.55 1.97 0.35 16.69
FAH 0.48 11.84 15.25 0.80 13.46
23 0.90 1.34 1.41 0.00 0.77
MES 3.50 3.56 1.79 0.00 1.21
QS 0.33 1.05 1.23 0.00 0.19
UNs 1.50 0.01 0.00 0.00 3.73
Sts 0.28 0.39 0.02 0.00 3.55
=85 1.19 0.11 0.00 0.00 2.92
SHtE 1.25 1.27 0.52 0.00 0.90
OjAHH 1.95 2.77 5.57 8.33 47.00
et 13.08 18.94 8.24 0.07 30.07
Ues 0.00 0.00 0.00 0.00 4.98
FIIH 8.90 0.81 0.01 0.00 3.62
HAMH 13.07 10.95 3.42 0.02 10.78
ESmL| 23.72 4.93 0.04 0.00 7.73
HEH 9.35 19.85 14.73 1.13 9.89
=S 0.07 0.00 0.00 0.00 0.91
YHS 0.15 0.50 0.04 0.00 5.66
g 0.84 1.83 4.09 0.08 33.93
HxH 16.14 15.88 7.02 0.62 9.71
ST 3.84 19.13 17.58 3.84 21.52
Z7(km) 120.36 125.72 82.93 15.24 229.21
HIE(%) 20.99 21.92 14.46 2.66 39.97

EX: 77 A



X -
- 'ﬁ .
~ ., = ‘g
1% M
: S
% -
Il Class 1
Bl Class 2
[ Class 3
Class 4 0 5 10 20
Class 5 | Tkm
(O3 3-13] EFA| HEXMX| Y™ UX M SS58
S5 677 Ay
" TN US| SHAA K| Hah 24 21}

FRIA A=A WA PR A 24 A A 1 B oF

Bt

AME 538 WA A EH, Class 1(&A ) A9 °F 137.60kmr(19.55%), Class 2(33H A<
2 9F 175.81km(24.98%), Class 3(E-8) A9 2F 171.93kii(24.42%), Class 4(
oF 65.93k(9.37%) = A= 2H, Class 5(FATH) < 2F 152.64ki(21.68%)E AFA| o133

Class 1~2(43F o14) A9 217 W=0] OF 44 53% ,Jo—%%ﬂ
2T Y. 0l 9o SAtRlat T AR AN 4
A A QA7 0w Fadt Aow WA

[ 3-19] HEA| A TX| UM AX|HeE SSE HE (k)

19.55%7} Class 1(Z&3hH

EREACH, Class 1~3 A9 2] H|&o] vl ot JAof| vsf faiet YA 24L&

9 AF

HE Aol 1FH 0= 2
seljo], G214 f Az

T Class 1 Class 2 Class 3 Class 4 Class 5

(Range) (1.6 ~2.0) (1.3~1.6) (1.1~1.3) 0~1.1) 0
RES 0.00 0.47 1.88 0.00 2.40
SLS 0.00 0.08 0.06 0.00 2.04
ANES 0.00 0.00 1.16 4.94 0.90
™S 0.69 0.73 0.21 0.00 1.52
S K™ 0.82 452 21.55 19.93 18.93
S 12.43 14.52 7.69 2.69 13.67
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HHTA Class 1 Class 2 Class 3 Class 4 Class 5
(Range) (1.6 ~2.0) (1.3~1.6) (1.1~1.3) 0~1.1) 0)
TyES 0.00 0.47 0.79 0.07 2.39
UH 0.07 6.62 17.87 6.54 7.75
AIEH 6.94 13.74 19.12 4.65 9.25
A4S 37.22 26.14 7.70 0.35 8.92
SO 17.42 12.96 6.35 0.13 12.50
=gH 12.99 16.25 7.99 3.04 4.07
WS 0.06 0.43 0.00 0.00 3.44
S 17.16 20.48 14.28 2.99 8.86
Eou 0.15 1.07 2.67 0.00 2.03
CHH 2.82 14.45 21.41 12.43 12.08
i 25.64 30.50 23.47 1.64 22.11
A|AS 1.23 2.19 0.36 0.00 1.43
Hes 0.00 1.07 1.91 0.24 2.85
1ES 1.67 1.48 0.01 0.00 2.1
HMH 0.28 7.03 13.95 6.13 11.64
HES 0.00 0.62 1.47 0.16 1.74
=7 () 137.60 175.81 171.93 65.93 152.64
HI=(%) 19.55 24.98 24.42 9.37 21.68
EX: AR &Y
N

(13 3-14] YTIA| HEHX| YA

Il Class 1
Il Class 2
I Class 3
Class 4
Class 5
0 5 10

EX: T XY




2 AR EAIS BT FEkA oA £ 7RsAE AAH 02 AR I, oA
7147 B4 BAIEH) A UA) oS B3 YA A Sastat

AL, A e AR g H e Eof H o7 5 A AljtaRle THeE =

Al AR Q] A HAE 134202 WE YLt
o]ojA] Z} oA 2] A QAGFAA] 0]4, T3 YA, A A, ¥4 1248 B2
T Esto] A 5H{(Class 1~4)& Fofsioith

S 718 S £ (Overlay)S B9l 1S3 - A5A)-SMR 5 AU ¢E A A IS =
%‘} HPAZRIA Y F7h2 9 7]E ol | 7] Qlie} @t Ajloto] TAIT] Feta A
A gH 7MsE SHH R HESIGH.
B O|LX | UX2M ZAute| £
B g2 A AGolA] vl 0 22 AdES HRI ofv x| ot 31 AU X34 Aoko]

FH o= A1, A5E Y BIPY), FAY R, S5HFTA T AR AR AA7 HF

StA At B4 Ay}, 3B o Aol A Class 1~2 X o] FH QoM Exsle] 7|& =
AlollA e 71 @A o1 Bl Tjlo] 7hsdt o U] 2 B7HE| ik

ST AL HATS-FAX] o] AA ] 5 v AloFo g QI5) A4 7ks A
ARk o 7 Yetyltt. 53] =4l AR o] S 7|& TA9] 49 T A - AT Jo]

7 AAAR] A8 7Fs S 2 2 0= BIIE At

ARAAE A7 2EY S4o] o] £A o AX7} s, Jo A4 BHOE
Q1) FAX|2}e] Z50] Ak thet S FFY, QHAR, $4 SR} BAs) R AT
A REDAT 2 F571 B H01A] 2K AT Class 2-3)0] =2 HIoAek 55 P71 0239 4F
PeH = 7|2 4.0} 7o) W Ho] glol EAY S 73t AUOE B K54l
e R0z e

AFBEUASMRS J245 B2 ALY QA0YRSAA 5 D=0 b £ 242 3
25 S0 37 TA 92 YDA G Q20N Class 1~2 A|%o] Sl B2
ot 22 7]E AL $A)- 532 7NbA o] of o] 2ol glo] A A
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-UrQ rQo O rio X T2 P-rM40 rov4o morem> > HImlofM B-rm

UAH G 4 (Class 1~4 S5)2 A HollA ouiA| gz dEzx oz SR 7iet A &
AFE SV A 712422 8T = At B, A=A, 2P RELH(SMR) 5 2

oA Lo tiet A9 el EEE FFE R mefto 2N, AT R AL(A):
2030-20351)°l @/dsfof st et A 5% Vs 4= B7IE = A ol ©HagH
=AY E2 A 3 B2 ouAee gz Htke ol 8ot

E

QA AT T4 olE Rk U 23S Bl YAl 1 4 Rs e A 2 B
FAAE 75T A 2SR 6] FRY DA} Hck oAU A, EUE, &
=S Fslo] B S B4 A9, ARAA) 790 EAIY P, SVR 7]

s
)
Ir
_O\L
0
(o
off
O
e
o
=2
i
A,
b

S AT O BT 4 U 7| 2A4E7 ek

UAH S T4 =AZH A FG7 14 dedere edoke H 282 & o AR
2 ouAEE E94 =Y 7hs/dH AR Aok aLFste, @71-571-47] A8 AluE
s vhe i 8 AEE o8 = Utk g =9, DVI1EA0IA Y] Feta oA =
A B, BIPV, &1 ARAA|E B-8517] At o 1%?5. o 28 3o, 371QEA)

oA AAAA] 7|8 ARdA], o4 7]RE &2t 252 9t AR R4S ARt V12A=E AlE
5 U A7IGEA)ZE SMR =9 B V1A Age A AEEo= B8 edH.

o SAIZFR} AAIRE T4 oA S ol A87Fs

2 9E S0f B, AAEA[ 9] @EHXI-SMR—‘%&%} o] =ry HHX]E 0}"4711% -rﬂ
‘SRR ol HiFF-BIPV 5 24HE US 2 8ATAY 372 B4 oA 55
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Introduction

This study was conducted to examine the feasibility of introducing carbon-neutral
energy sources in existing urban areas by establishing site suitability criteria for each
energy source, applying them to urban spaces on a pilot basis, and presenting the
planning implications of the derived results. The research established a comprehensive
analysis framework integrating technical, spatial, institutional, and social factors,
providing meaningful practical evidence for the transition of existing cities toward

carbon neutrality. The key findings of this study are summarized as follows.

The accelerating push for carbon-neutral cities necessitates the introduction of
carbon-free energy sources (solar, wind, etc.). However, there is a current lack of
spatial site suitability reviews for energy facilities utilizing existing urban infrastructure
and facilities. Specifically, discussions on converting coal-fired power plant sites to
carbon-free energy are limited to national/regional policy levels, lacking practical,
spatial-centric reviews concerning local energy supply impacts. Therefore, the primary
objective of this study is to propose comprehensive spatial suitability review criteria for
the transition to carbon-neutral energy essential for realizing carbon-neutral cities,

and to demonstrate the feasibility of applying these criteria to case study cities.

The scope of the study focused on Solar PV, Wind, Hydrogen, and Small Modular
Reactors (SMRs). The research involved establishing regional-level site criteria by
integrating locational characteristics and evaluation metrics derived from domestic and
international literature. For the pilot application, Boryeong-si and Dangjin-si in

Chungcheongnam-do, cities facing mandatory large-scale fossil fuel transition, were
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selected as the spatial scope for a suitability assessment. The final deliverable includes
spatial planning methodologies and integrated transition tasks for applying the site

analysis results to existing cities.

Key Research Findings

The study established a clear framework of site criteria for major carbon-free energy
sources. This provided a practical, quantitative basis for judging the spatial acceptance

of each energy source in existing urban spaces.

Solar PV. Criteria were established considering environmental, topographical, and
regulatory conditions (insolation, slope, shading, land use regulations). The analysis
confirmed that Solar PV is the most widely applicable and fastest deployable energy
source in existing urban areas, with broad distribution of Class 1-2 suitability zones,
particularly utilizing building envelopes (BIPV), parking lot canopies, and public

unused land.

Wind Power. Due to numerous limiting factors (wind speed, elevation, noise, landscape
impact, protected zones), the criteria highlighted that Wind Power has extremely low
applicability within urban areas. Most regions were classified as Class 3 or unsuitable,

making it practically infeasible for city-centric deployment.

Hydrogen and Fuel Cells. Criteria focused on access to storage/supply infrastructure,
safety buffer zones, and compatibility with surrounding facilities. Fuel cells emerged as
a viable distributed power source, showing suitability (Class 2-3) primarily near
industrial complexes, R&D campuses, and public facilities, contributing practically to

urban electrification and thermal management.

SMRs. Criteria integrated complex requirements, including access to cooling water,
grid connection, safety radius, and compatibility with surrounding land use. The
analysis clearly identified industrial sites, port areas, and especially existing coal-fired
power plant sites (Boryeong/Dangjin Thermal Power) as having high suitability (Class
1-2), positioning SMRs as a feasible replacement for base-load power where

infrastructure is pre-existing.

Policy Implications and Recommendations

The site analysis demonstrated that carbon-free energy sources possess entirely
different levels of spatial acceptance within the structure of existing cities. The

overarching finding is that the transition requires differentiating strategies based on



locational criteria and linking these findings directly to urban planning mechanisms.

The most significant policy recommendations to overcome institutional and

implementation limits are:

Establish a Carbon-Free Energy-Centric Urban Planning System: Mandate the inclusion
of the "Energy Transition Sector" within the City/County Master Plan under the National
Land Planning Act. Furthermore, establish a ‘City-Type Carbon-Free Energy Planning
Zone’ to institutionalize the strategic placement of distributed sources like solar and

storage (ESS) on public infrastructure (roads, harbors).

Reinforce Just Transition and Local Economy Linkage: For cities phasing out coal
power, utilize retired power plant sites as ‘Carbon-Free Industry Transition Hubs' for
SMRs, hydrogen, and renewables. Implement Just Transition Funds and job retraining
programs to mitigate economic and employment gaps, linking the energy transition to

regional economic revitalization.

Strengthen Local Government-Led Implementation: Replace short-term, central
government-led competitive funding models with the establishment of a long-term (5+
years) statutory support system for carbon-neutral cities, ensuring policy continuity.
Additionally, build an Integrated Management Platform (One-Map System) that links

site suitability data with urban planning, permitting, and public consultation processes.

Adopt Regional Custom-Fit Energy Mix Strategies: Avoid a uniform national approach.
Instead, tailor the energy portfolio to regional conditions (e.g., Solar PV + Hydrogen
Complex in Dangjin, Marine/Mountain-based Composite Mix in Boryeong), which will

be essential for enhancing the competitiveness of carbon-neutral cities.

In conclusion, this research validates that the effective transition of existing cities to
carbon-free energy must be predicated on clearly defined spatial acceptance criteria

and realized through integration with formal urban planning and management tools.

Keywords :

Carbon-Free Energy (CFE), Carbon-Neutral City, Energy Infrastructure Siting, Energy Transition,
Thermal Power Plant Decommissioning
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