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Aed wEegane] BEE Agow eAss pEe oF WAeA
2145}

2L oM 2H7FE A
et 957t BaEx ko), IEA(International Energy Agency,
2016) H.arAel eatH f-Elvhets olw] ATEA v EFFo]l AlA 7919
ATFE WE FUFRA SATVEE RS g SAALE Y] o] T

A= oldg wAALS o v]Ewste] digh wAY AV wEF
Ao ol AAA R tgatr] 98t 2009 = 7F 247t~ EEE
£ 20201 BAU(Business As Usual) tH] 30% 753t Ao = AA s}
ATHHAF-AZE, 2014). o]F 3l 2010 "A&h 5444 7] 29
= AAste] Y A Fokell 2A SAAEFAA =, ATV wEF
Ba 9 s 54873 H 3"} AnjEste] g 5 A-PH A 2

o Mol W e 02 A Eana, &
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e 4z 2k

N

1& WEAA stellA nEJHM wE 247FAS =

2) 387) AR (Annex DS i8] 2008~20123(1%F 3]z 713k & o]Absleba
(C02), uﬂEHCHzL) ok A 2(N20), G453 kA (HFC), BHE31eA(PFC), &53
3HSF6) % 6FF9 247k~ wiEEES 1990 AF tiH] Hit 5.2% HEHI}EE
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20159 2 sy Aol Al wEt 20200 o] FHH= Axl=3t Iy
=9 - jle]l =7t 2AVE AFVIAE Fdl VS AEed o A
Fofgto =z Al 7|5 A FHe] 7S] nE A
FeluEte o2 gk Al Z| S A Aol thn|str] f1ke] 2020 o] -2 Af
22 o7 AS5ERE T2 AEH 7)o HINDC: Intended Nationally
Determined Contribution)& =H]ste] 20154 69 29¢ 2= UNFCCCel
AZ 33

FEluets 20156 ol AP Zjopiel A 913 "Post-2020 <
S sk vb Sl o] Algel= 2030

o k1

i AN

SHAIRE o] =& F = COP209 sholAel 7|& 3o 3k Z2A-AF
1025 fwksk Aoz 2030d #5553 gk o] 9 FE3) A of A
Al

Supete] H7F AV AEEEE 2AVE wEAWA g6 3%
5

== E MAAGE , 2015). uwhEhA
S-vete] Ik 247t REERGE FF AEE wEAYR oA
Zo] o] AR aelPR RE JUA(AEAR)- v YA (Y
4, A7=, ¥4 &) FiEolAe] #shAolal el Al ZAVFA wiE
AGA S dFste AEstE 3ol Fa3i)

g ugts 2472 wEAYSE =& Yete] duAAAATY
ANA AT-HAFE ZATFA-ol Y ®] AHA ARI(KEEI-EGM - System3);
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I e (HAAFA FE, 2015).
KEEI-EGM System<  AAIAoZ 7] AYyA|F
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Lo
o
1D
E

283l bottom-up W2Alel md g I AEE Y 19

o] mde £ -G -7 - A - FFVNE T HTAHTEY 5 B
B} AEE - FHEE - A4 A2 #Eske T 2ER 7Y
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AZ2HEE 35 15 BL H3 22 9F
AL+2 82 oS s
z/gEy

[

o

i)

]

i}

to

Hn
M
>
<
N
m
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2% 1. KEEI-EGM System w4129 9] % (54 #4523, 2015)

3) KEEI-GEM : olUA 44 7910] B4k Qe £a712olux] Ama) 280 24
FIYAAHA(EIA)°] B3 NEMS(National Energy Modeling System)Z 7]wt
o= sy, f-Eygte] 45 oAl SA AAlel Fileles A&EHow K
obg) B 1E
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2030 =7l T7AVEE SRR FHES AT £ 29 wWEAYA
= EAH, s=addTd, AEAdT¢, IEA(nternational Energy
Agency) & =l -9 dF FEo AEVIH AAHAGE DE EWE
AbEE AT

y AEZ S8 (%)
=5 2013 | 2020 | 205 | 2080 |rp oot i
GDP(x=¥) 1,132.9 1,447.0 1,679.1 1,897.8 3.56 3.08
ol 7+ (Haty) 50.2 514 52.0 522 0.34 0.23
7HH(4 2H7H) 18.2 19.9 20.9 217 1.28 1.04
FHEO| 7 7H$/bbl) 109.7 1237 1309 136.1 1.73 1.28
GDP H|&(%)
= 32.9 35.0 35.7 36.1 - -
of HX|CtAH|AE 7.9 7.3 6.7 6.2 - -
« AT Ee A Rsel 1407 342 . GDPE 069, f71= 113 74 7%
wx ZA: B FAEQ015)

Aol 2030 MEAY BF Ave H® 20049k 2ol 20309 71E
850.6W =S SAVFAE wiEete] AW 7IIH201372030) T AE
1.33%9] <2727 ujd Z=7kslE Ao x

q

2016). oldA] HEe] 45

TE AYREEIIE (%)
crol L merg) | 2013 | 2020 | 2025 | 2080 SO S o
A 5922 | 6775 | 7005 | 7389 1.94 1.32
Hlofofxl 22 | 877 | 1049 | 1091 | 1117 259 1.43

57 6798 | 7825 | 8097 | 8506 203 1.33

* &2 2030 52 HH2016)
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A3d A7t wEdA A=

HiEdANAE EedddA dAZFY] 2d=dS =T F U
AYE AT LFdE gt olgd dgE Wi F J=eF &
b Al=E ot} o] A== Dalas(1969)o] 23] AHoo=2 Alckd
o] % SAFZAE sAsty] S AFRIsHA ] A A Y] bR A
QAL A B SAE] FES Wolsgit(o]F 1, 2012).

o] AxE oln WEOHA(1992)dA =7te] 247t~ AESEAE
Dt T8 FHoEN &l Ut S 7P E AV S I
< wjEsta ol tid AHE F &= wWEHAAWNET, Emission
Trading), & A 704 (CDM; Clean Development Mechanism)$} &%

o] A =(JI; Joint Implementation)S <143} AT},

E3], l&H#AHET; Emission Trading)+= =7} 7+e] ad=F Agjie
Footyet A ] SAVEA EERE S0 R o|gsty] fgk A
Fooz xow da EU, wdA=, My, S 5 1970 7FellA
EAAARAE =Ysto] At ‘Rl‘jr(ICAP, 2017).

I 378 7 MEAAYA =YdS
s EdANA P
4 - 05 Al (A 37] (1137720))
EUETS | - ‘08d%-H EU 2871 3|3 H|s|d= 370 (e29) o],

(3178 =) 3| ’lTrEFQ], ofol ' =) A Al A A
- (RGGL: 555 971F) 099 55 A<}
I - (WCL A5 %) "12d 5§ Al &Y
- (g xyol) "12dFE A8, WCISE AAB6070 719)
13GFE ) A Gl AR Al F
. '17L:]<>ﬂ ;q:,} 1;]._|4 1:0174]
o] B - E=I(C10) S AteltrtAClld) & 371 Aol A
s Moz A =
‘0878 AbE R Al (A A 47] ('137720))
‘109 AFg, 15w FEO R S

Hu

* 23 1 7)1 A A F(2017)
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HiEAA A = stoll A L9 20148} o] BV w7t FYH &
e AV~ wjEd dd HE WolA =AY E s&sta, mEA
o] ol 9 FEEd A= B 797 ARE A=A R &5t
Atk ek 7+ 719 Al FEo gl wpel 24V~ S e WE
A vl §& AR AAY F Qo wEA ojd 2 A9 F
S S8 wMEdE B FAdEs FATdoEMA HE&aRHd AT~
AEF5S o)y F e A Ve Alwsta du

a2
. »
v
Al B7|Y
s> Hag (g

a9 2. 27k wiEAAGA A (SR 1 78RN, 2017)

Fovels T2AVks wjEde] @9 9 gl 2% wE, (od
WEAANE) Adzel oA wEAAHAIE AYEHE 15ERE 10d
G o] wEAAHA VEAYES FHsta ol E V|Nte s wEAA YA
E sy, Almed 27190 ALAF AR 7)2H201572017) 2 A|22k AlE
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1. GISE 27} 24714 WS 2N R7) BAU, 15E~ 17Ul AFY 5. %712 vi@sIZ SR caP) T

@3 Beg 9 2|8 se A A Sk BAU g ® A8 7|7 WBE SRS = S(AEW uf B3 LFD

2. gi= UEEATENA HBChMe| 271A SR T2HETS BAU) MY 6. A&7IZt ojtiE RE 47

& ETS BAU = 57} BAU % ETS 218014 Ml w13 "I,"":‘" al7he ol & ‘ @ oful it Wl 5 = AN B BBE x oful ME

- ofu| 8 YUvE uEHBAY 2 MY
® ETS2| wf 2 vl 38 H 3dihid~ng @ Paa A8

« ZiEe AMe4=Atdtol we HAM @R

7. AT HHEA & ADIEEE 4

3. A=W - §iEE 207~ HEY MIUSE eTS BAU) A

® A7 F A = AT WD BB - Ul 4
© B ETS BAU =ETS BAU x 980 vl@ad wig(- lh - '-}l-,.-;! 5
- Mu7|zh 2 olWeisEE MY
s - = 8. ME717 HEE - UBE MUY 4Y
& AW ¢Be] olBY u)F L T JAThIU~1av) R ) e
o 71EY M= sl che MM oS8 © AME N7 A= - gE g

SRS QT ARHETW - A

= x

4. (s - RIEE UGB A MY
o UEY MEHEDY = YW ETS BAU x (1 - 95 248 9. A 5w UE =3
o MEZ|7F 2} ol RE MF

® 2t QIERE AN B YL FAGS, AENE Yoy =Y
O MBS SIE = XEITY AEHEBD - AT 2% HADE vl ABEE GIUE FW

+ A7 2 olgASHE LW

a9 3. M= EFE AN RIS, 2014)

a9 39 WEHEFYE A YA o], Selvtehs Wz
N85S AT ol MEAANA A EAAT FAAD 7t &
Ak EBEsEY] 4GS FAS] A8l T MEeAGAS) 4%
2 olgeta Utk @, Ft AFRE DAL AT 2ANE BFY
go P PulE sl w7k MEY F ulzAANA Hadel v
% nFS BEeE AL RUHoR ha vk

ool me}, AW 13 ARSI E 20008 FAL AL wE
AGA st FHFS Hgoko] WEs S5 ] AAHAL. T 20154
o4 ol F $edee] wah eAsls BEEEA AEA FAR
weh %7 &

SIA G (AT, 2017)0] Azt 23 A7)
ZHC18720)0l = 2030 = 7b>A 72 Hf

Es] &F5FS AAeA 2 AFelh olgd It 7
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Tt 71EHE deS f1% TAAE Y 24T TS
E3et7] flste] 2015 FY AV~ wiEdAAGHAE E4 Al st
o EAAGAE 719 WEFES ST TolstE FAHES
at=, WEA ARE 3 HE-ERH R 2HAVNAE ST T Ude
A7 A AR ol th(Alan et al, 2008; Janet and Robert, 2010).

g A=A AJNAFS(2014) 0] ME=AA WA g oA ol
ot wrauwlE grAlel wWE AAAAY & I el 5l AA
| PA= S Eart e e EAAAAE Al obA Ao
AgA 2 Ardoj Ao gk 83 1y So] APy ojor rpu Fs}

Atk ol st F(2014) % 71 AT (2017 AN = wiE=dA WA= Al Yol

M r

L2 1o

13
BAA SR FAAQ &S vH F ASS AAS 6 At olgg =
Hol| Al vl &-gaHor 2HA7M~E HEe7] A e 719 52 A
A5 A7 WEAG Y AV S0 8-S et Fotste A
o] & a3}t (Fabian, 2011; Adrien et al, 2013).

olAld F(2017) 719 AV WANE Z&ste] A7~ 3
SAAE FASA o, A 28442015 EH A A
7F Bl &-aiA o g fZofE Fet] A% FAAES A7 2
o Yy V)& AFEe] WEdANAES] a9 94U E &
A=l £8S FiL v B, 719 AdAQ AV AEH e S
ZAbsE7] 913 Aot AdiAo® g AARolt 53], BAYETY 4
T o2 B vl duA AREdd 2 7z digk dlo] gt K-
Zotal 2A7EE gEold ke i A 7F mxlste] Bl E-m A o
2 ZAVME FASHIEE oldet] A AY T oHwol A= AF
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E 17, 2A9%E A4 25012 48754 =5 A%
HAF T 57l A8 &
V. 718t ARl(&E719E7D 319E71 S92 A
A ik V. 718k Au|(Z7)9g=]) E2H4] Dryer S2AIE 224842
WA
VI 2% AH] 188 LED 29 A3
V. 715} gﬁl(%7]?:}.%7]) %"ﬂ%’i‘ﬂ(ﬁﬂ-ﬁ)% Turbo
5714571 (400HP) 2 741
[, d<l-tra A 547] Pre—cooling EYL2 Y57
B il wd gL
I, JY-uks Au] AuEdHE AZRAYH(EE
BIO-SRF)Z A= A%t
[, 2=WA A A B TR =Y HEEAE
_ T A9
C it V. 718t ARl&E719E7D I7]k=7] ol E A&
I. -9 g MFB GufiA] 120%F Bz Azt
V. 7]EF Au(@7]9rE7]) MDF 234 &%4 Dryer $4AE
AP A= A
V. 2z &7 Au| 474171(414) Fan Pulley /141 (¥
D it 71 A4
V. 715} gﬁl(%7]?:}.%7]) %"7]%%7](&3%)% Turbo
37145 71(500HP) = 74
VL ows AR An Root BlowerE Turbo Blower2 &-&
WA
V. 2z 37] AH] H317] Fan®] /IHE 2 Pulley
Moz Hdgdzd
- [, d9)-drg Al 47 Pre—co;)ling Tgog Wiy
i R
I. gd-9% g R L2 (100%H) F71AE7] A
[, 99-vta A R A (3009HE AZtH A&
Ax]ste] Amdgt
V. 718t ARl&E719E7D 3719571 9HH 4§
F it _ 71EF Au| (T =) 719=71(237)E Turbo
7195 71(450HP) 2 A4
VIL 27 4] 1&E LED 29 A%
I, Q9-uts Ayl 547 Pre—cooling =¢o= Y&57]
3 ga
dorgddg oz F4AYEET
G it I. -9 A =Qlste]
sher] 9 9 g gt
V. _(T;_}_ —-‘;7] ,SH] 71\;!;1(17]((311:]11:’1 @i]) Fal’lg] Pulley
Moz A8z
VIL % AdH] 1Eg& LED 27 Ax
w FA = 9 315-2(2015b)
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18 FAHGA Y AF7eE 27|52 9 Aelg A A3
A 4271449 e | aae
71957 Sd2x JHA 12,000 15,207
A it F714F7] A2 A A 5,400 2,546
18e LED 29 43X 109,340 59,506
HEF7|457] =9 250,000 51,975
B it 3-57] Pre—cooling =% 49,000 6,431
dujRAdHE LZHAHZ A7HF | 2,500,000 995,149
C il FTNEF7] AHE A& 105,000 21,658
dujRAdHE AZHAHZ AgHE | 1,700,000 406,627
71457 A2HBA A 4,500 2,169
D %17 Fane] Pulley 7§14 1,800 7,096
HEFZ7|457] 29 250,000 50,589
Turbo Blower %¢] 45,000 28,644
Z77] Fan®] Pulley 7§41 14,200 12,370
- Y571 Pre—cooling = 84,000 19,293
dujEde Fr|dd7] A 35,000 15,799
AR dHE A7 HAHZ A=7HF | 2,500,000 | 1,568,283
TNEE7] AHE A& 22,000 8,301
F it HEZ7U4S7] = 250,000 56,410
188 LED 29 A7 66,912 43,146
18 LED 29 44 42,000 32,340
G &t %17 Fan9] Pulley 7§4 700 2,262
P55 7] Pre—cooling =% 49,000 9,647
Folag &8 F544 dE7] T 250,000 58,212
& A 8,345,852 | 3,473,660
2]
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20124 2013 20144 1t
922
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v & { s A 387 379 388
(429)
537
vl Al g A 607 505 500
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w22 12030 LAV A BEREY TEAQU )R AAR(FTEALE 2016)
AR R 2020 =AVEA ASER R 2oy 2030d A7)
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3.1 2020 vs. 2030\d =7} 247~ =5

i:t:
)

2o v
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olglgt =7t =& WA wel M €3UIde wEsEF
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=izt 2030 2Ewel AAIE ZEEE7E oJEA WAHA=AE v
L tes

719 2020 HAYE 247 s ARl = ® 229 3o
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T “17 | 18 | 19 | 20 | 21 | 22 | 283 | 24 | 25 | 26 | ‘27 | ‘28 | 29 | ‘30

BAU 1,048 | 1,085 | 1,021 | 1,007 - - - - - - - -

x| s | 0 |0 | 2| - | - | - -1 -1 -1-1-1-1-

UEE | 41% | 48% [ 568% | 71% | - | - | - | -~ | -~ | -~ | -~ | - | - | -

F 23. 2030 HEARFT Ak WS AEA B AFHE (el HECOe, %)

T 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | ‘26 | ‘27 | ‘28 | 29 | ‘30

BAU 1,014 | 1,041 | 1,076 | 1,034 | 1,022 | 990 | 969 | 951 948 | 944 | 938 | B0 | 92 | 9

=2k | 26 | 2 | 3B | 42 | 4 | 4 | 48 | 50 | 583 | 5 | 8 | 60 | 62 | &4
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A b5 EALFTY 247tE ZFFolg v &

A Arafd 2 FeAd

et @7 RAZls REBE AL A AALBoRA
0159 HE 47l MEAAGAS Adsa ek AEAADAE
Aed 2719 AL AYIKOI5 201D A2 A

s
(20187202000l = 3 9= odskar, A3z Al 7|z o] HH H5d
e FFotes A YA, 2017).

Alan et al(2008), Janet and Robert(2010) 5 %<& AolA nj&HdA
BAE A7t~ WiE TFS 87 TT olotE FAHES BEAsts H
S-aRHoR 2HAVIAE ST F v AAFDoRE Hrhsial ok

S-gueke] Al1x A 7)17H201572017) Sete] mlEAA»A &9 A
HE A¥rd, 20149FE 20160704 S HETIY o] & AT
ZFS A Hi 031% FA(FAE, 2018)3t= Ao vebyt) 33 3
2 7|3k &<t GDP >3 7

= 3
Ao et AA4ES AdEA @m et FEEEE L9
2 9@ Qo Prhach =3 U meH Au-s)E =96 ue
ANUIA -7 hADE FAAD A WEAANAL FHAAN v
= g gl AT oz AWstim Jrk]HA R, 2017)
olelgt FHH Frlw By, /e edska PEu gl o
3 pukat ojel AdAAEY s 5 olf R MEAANAN HE 4
22l Qo] EAFH. vlEAA A ZAAN Vs HEFHol F56
o, W &H ZwelN wEATY P AHREL BHHY] A% g
& Ash RaEel grheldst £, 2014 o149 5, 2016 HEA 5,
7) AUAG Hd AR ARl AU @ B9E TolgeRA 9 F e A
2o 2712 ojugith, ARAAL FAL EdSAY DAk Al FAE Bl 7]
£ oluA) Elge] ALow AuE UAst o Fold A% 7] AN FAHE ¥
Be FEAI Aoz MRS Bojgd & b Adgel FolAA B
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HEZ 1. 1838 LED &9 AX 24 a=z992059, 2015

7. 7108
O &3k 2 44
o Hgdgol=W;x W PFAL= 158 LE

D
Hlego] Y, o] ael de B fXzhe] wlgo] A5 Ale] ¥

O] 7 <t

2t 391 =4
g | A009 | mg |qmy| 4y | ETEPASERIO)
W W R | ® | me | auy | £
= G s 100 15 100 1,000 17.5 116.3 1
27 o 100 20 100 1,500 20.0 116.3 1.5
Es 13~21 37 82 6,000 46.3 95.3 6
I F2F 250 47 23 10,000 58.8 26.7 10
MHD 250 68 65 9,000 85.0 75.6 9
IAUHEES 250 100 28 12,000 117.5 32.6 12
LEDH 100 80 86 100,000 100.0 100.0 100
A -2 I J!
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U A3 J1 g &

(1) A jit
[ 2&& LED #z= sjaste] 7ld=e Add 424z 9§43
Ng A7 Zvhs gsd 2e
£ ik Azto = 2p 515:7]2¢
i A | =HTRA (/9] [ 9] [d]
kW/d] | [T)/d] | [tCOu] °
540,960 5.2 252.2 117,488 109,340 0.9
O AL 71+
o Ag i AL P AY Ay [ 52 I3
o A7 110 A/kW_2014'd 7t

(% H5-2] LEDY= wA| A] A8 A7 a3 (MHL 250W — LED 100W)

A5 As A Nz
M A% A% | Az | adad | auay | SAEEE
= [EA] | [he/d] | [kW/9] kw/d] v
A5 (press) 135 | 8,400 | 283,500 113,400 170,100
3% (refiner) 13 | 8400 | 27,300 10,920 16,380
35 9% 12 | 4200 | 12,600 5,040 7,560
1 Zolit 35 | 5,600 | 49,000 19,600 29,400
at AE F1 16 | 8400 | 33,600 13,440 20,160
- el Drum chipper 2 4,200 2,100 840 1,260
- Aufl boilerd 3 8,400 6,300 2,520 3,780
o boiler 95 30 | 4,200 | 31,500 12,600 18,900
];“‘] 44 1 8,400 2,100 840 1,260
5 (press) 167 | 8,400 | 350,700 140,280 210,420
5 | 88E(refiner) 7 8,400 | 14,700 5,880 8,820
a s 95 6 4,200 6,300 2,520 3,780
o] AA 53 62 | 4200 | 65,100 26,040 39,060
= w54 2% 2 8,400 4,200 1,680 2,520
Al /7 F| 44 6 8,400 | 12,600 5,040 7,560
A 497 - 901,600 360,640 540,960
F) MHLOl= 4717 daste, +A79] 2uldeds MHLY 10%4 % AW EHU 2
Aol E AA7e] A AEE ALt ALtE
Z) AEAZF 20139 ASR A Fx B AGxA A oEHE A
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O 42 Az

= WA A/F AYARFEW/ALLE $5-2] B3
= 540,960kW/d

= 540,960kW/\d x 9.6MJ/kW x 10 °TJ/M]

- 52T)/d

(] A7 A= Azl 117483 A4/ d
3]
=

= A4 =FHRW/E] x A9 E7HY /W]
540,960 kW/d x 110 /kW
59,505 </

o _ﬂ_x]_ﬂ].g] H]Q_ 7@71014

= 7= AN < ARV ] < (LEDR 2+ 7S 22)

= 28 HA/7 x 49770/ x 50,000h + 12,000h
= 57,983 </ d

[ 58] @ 109,340 2

F= FZEA] | 27HA/H] | AAu[4/H] =Y 4]
LED 100W 497 190,000 30,000 109,340

mE S I EE

- A [EL] - A7 Azel[A 9]
= 109,340 ¥ + 117,488 /A
=09 d

[0 247k x1 ek
= A9-43=ZFHMWh/A] x GHGH = A= [tGHG/MWHh]
= 540.9 x (0.4653x1+0.0000054%21+0.0000027x310)

= 252.2 tCO2%y/

[e2

A 2] @
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(2) B it
[ wigedeol =4 Z(250W)E LED 100W= wAgtomA A= dedzt
A Ehe BEe 2

7‘(?4-7‘:}%‘: Z 7}o EZ}H ol S
7] 7+
A oA | e | @ddan | leal | )
[kW/lfj] [TJ/‘Ti] [tCOZeq]
294,000 2.82 137.0 32,340 42,000 1.3

o A& A 2H : Wadgol=déE 250W x 200EA
gt = AuAYy 0 275[W/REZ] ok ] AY 10% XEE
=

D 100W_d Ak kA 71 =AM o # An] gl

o AW} 1 110 /KW 20149 F A2 o)

o
= (1 -AHWhr] < =HAT x AeA17Hhe/Ad] / 1,0000W/KW]
= (275 - 1000W/hr x 200 x 8400hr/% / 1,000W/kW
= 294,000 kW/d
294,000 kW/d x 9.6 MJ/kW x 10° TJ/M]J
2.82 TJ/d

= A4 =FHRW/E] x A9 7HY/kW]
= 294,000 kW/d x 110 /kW
= 32,340 H</d

[ F=kn] 42,000 A<

=) =R e o
A1E3 [$1/70] /A | DA [
LED &I 100W 180,000 30,000 200 42,000,000

2] 2-t)] &
- 112 - | =
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(] F2kn] 34713k
= FAHI[H Y]/ A3 A3 /]
= 42,000 91 / 32,340 AL/
=134
[ =47k A3
A8 47 MWh/d] x GHGH & Al 57 [tGHG/MWh]
= 294.0 x (0.4653%1+0.0000054%21+0.0000027%310)
= 137.0 tCO2%q/d

(3) C it

=

(] dF33a2(32W) 2 Weddgolmdlz(250W)E 1588 LEDAZZ WA

oA A= A9z VdEdE vt 2
24 A 7}o =] ko] B
y43=! 717
A oA | e | @ddan | (Al | )
[kW/]ﬂ] [TJ/IE]_] [tCOZeq] -
392,237 3.76 182.8 43,146 66,912 1.6
F) wAFYE 2 BB wslel wel AYALY, AP TAuE wAd ¢ oAS

o A& g =9 [® 53] =
o A#Ed7t 110 A/KW
(B F5-3] A8 =29 A9 24
H= = 2H A (kW/ 4
anen|  memm | e |9ESAT RGN | aeagw
M (hr/'d) AAA AAZ (kW/d)
FFAZ(32W)
Fn=0-1 [ In=]
HE | D 1aw | 164 3,450 18,105 10,184 7,921
&3t o
el T 8,400 85,478 | 48,082 37,396
arso | LED 18W
° T T 2 IMHLQ75W)F1)
. LED 100w | 236 8,400 | 545,160 | 198,240 346,920
27 648,743 | 256,506 392,237

) vgdeol=qze] LnjHE e WX L6 A (250W) B g 7](25W) £

2] 2-t)] &
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9}

[ e Az
= [F F=-319) AW/ d]
= 392,237 KW/

= 392,237 kW/d x 9.6 MJ/kW x 10° TJ/M]J
=376 T)/d

= AHARLFHkW/ ] x AHE7HA/kW]
= 392,237 kW/d x 110 ¥/kW

= 43,146 HA/d

L] A4 : 66912 HHA

EE >oF o

A% S aon | o Bl
LED & 100W 180,000 30,000 236 49,560,000
LED @M= 18W 29,000 7,000 482 17,352,000
A 66,912,000

[ FAbu] 8)57] 2
- EA[AA] + Az AR /)

= 66912 A + 43146 /I = 16 &

= A8 A3 FMWh/d] x GHGH = A1 [tGHG/MWh]
392.2 x (0.4653%1+0.0000054x21+0.0000027x310)
182.8 tCO2q/
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o 919 [d FE-1]oA H= whe o] J]Ale] AAe e FF §

oA Arlemel nesng FUFV) 255 v oA e

xol FULLETF 10THRsA HW oF 3%9] W Hgko] Thsdt
olgd BAE ol2HoE BE A e H&H

@ A& (e) AME

273.15+1,
== 273.15+t1)><100[%]

oA7IA, T, : AAH A B

T, : 7 = &

U AR ZIdE S

(1) A nit
[ 714719 F92% AdE Fate] 7dise 84z U 2
97+
ad ) = zpu 515712
Gk o A7~ (/4 (<] (d]
[kW/ 4] [T]/ ] [tCO2q]
138,242 1.3 64.4 15,206 12,000 0.8
L] A 71
o F7IUF7] &HAdY oAy ANGE LA F2T
Ay =+ Com#3 Comp#4 Comp#5 AA
radhied kW/h 125 121 123 369

37l &% 1 35C — 25T (st47]
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& 1 {(273+25) + (273+35) -1} x 100 = 4.46 %
& A1ZF 1 8,400 hr/d
=

b 0110 /KW

T 2% A8

&




N

0«8 Azt
= 2288 [kW/hr] x A7H&[%] x 7Fs Al 2Hhr/ ]
= (125+121+123) kW/hr x 4.46 % x 8400 hr/\d
= 138,242 kW/d
= 138,242 kW/:d x 9.6 MJ/kW x 10 °TJ/M]J
=13 TJa

O 217t e Az

- A AFRW/A] xR /kW)
138,242 kW/d x 110 ¥/kW
= 15206 A¥/d

L] FAF4] 112,000 A

= Ad[m] | @7HE/m] | AAH][Y/m] =[]
< E (600mm X 600mm) 60 100,000 100,000 12,000,000

mEERIEETE
SR [HY] - A7 A /d]

12,000 "9 + 15206 </
=08 d

4

k)
I~

?—/g:

[ 247t~ A%
= A543 FMWh/d] x GHGH & Al 5= [tGHG/MWh]
= 1382 x (0.4653x1+0.0000054x21+0.0000027=310)

= 644 tCOuky/ ¥
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3. F7)E=F7] ALABA AL 24 d=2992059, 2015)

e/
A 9 EAH
=37 T FEs AAs7] Akl FAA Heater Typed =gt
oo 5 HAXAste] 9 ste A5, FAHY ABS s =20
0C)eZ o F7|5 5238t Blowers o|&3to] AAst=d ol
Fal= ] o I R O
& 24 Heater Type2] =&}o]o]i= Non-Purge Heaterless Type2] =
gholoj g} Hlmale] He AnH|7b Eow YA Hlmsle] H¥
2N7F F7beke dile]l Ha A
o

Heater Typed =%}

D Heater Non-Purge "2
2 Heater Non-Purge, Non-Blower 2!
@ A=A A&

o @¢te] A=A WA (Neosun 10)S A83 224 Heating =5 120C

=3 AEe An @ ¢ AL

A2 E+8 vl

M2/ Gl

Silica Gel

Alumina
Molecula Sieve | i

B (WI%)

40 Lo & 100

HUllas(%)
(23 #5-2] S2HAE S8 vaE
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Physical Properties

= Alumina Gel Silica Gel Molecular Sieves M =2xHAH Gel
Size 2 ~64 2~5 1.5~5 24~ 475
Al:O: 93% 0.3% | - 15%
SiO= 0.02% 99% - 85%
Surface Area 360 m7/g 750 m7/g - 600 m*/g
RH 50% 18 wt% 26 wt% 20 wt% 23 wt%
RH 90% 40 wit% 43 wto%e 21 w9 38 wit%e
Total Pore Volume 0.5 ccl/g 0.37 cc/g 0.4 cc/g 0.45 cc/g
Bulk Density 769 g/l 750 g/l 700 g/l 760 g/l
Crush Strength 25 ~ 32 kg 20 kg 15 ~ 20 kg
Regeneration Temp. 175 - 250°C 150 - 180°C 200 -~ 300°C 120 - 140°C
Few Dust by Handling 2o =8 20| =8
Crack in Boiled Water == L] =S ==
(18 75-3] S2AE =994 44 v
Bects ;W
YRS Heatless Heater Purge Non-Blower | Blower Heater Purge Heater Non Purge Hﬁ;;::f‘::ﬂ?e
o B (PSD Madel) {TSP Model) {TSE Model) (TSN Model) (TSC Model
HElge 7,200 Nmd/he — - - —
el 7.0 kgliem2G = - — =
ik s::’g 40T 0 énﬂ@,xm - - -
HOT AIR TEMP - - - 100
[CYCLE 10.0 min 8.0hrs - - -
TiME  |DRviNG 5.0 min 4.0hrs — - -
CONDITION [7 38 (HEAT) i 25hrs - = =
5 Z(cooL) SR Tane = = =
3 2730 kgizTowers 3,140 kg/2Towers 3,320 kg/2Towers 3.460 kgiZTowers 3460 kg/2Towers
D Activated Alumina Activaled Alumina Activated Alumina NEOSUN NS-10 NEOSUN NS-10
= 54 3 34 5 54
MR LOSS 1,080 Nma/hr 576 Nma/hr 288 Nmamr 0% 0%
ELEC. HEATER NIA 75 kw 105 jow 96 kw 52 kw
ENERGY [HEATER7ISE WA B2.5% 62.5% 525% 62.5%
USE  [BLOWER WA WA 15.0 kw WA N/A
(Avernge) [ GeR JiEE N/A NIA 625% NIA A
PRESSURE DROP 0.20 kgiiem2G 020 kgficm2G 0.20 kglicm2G 030 kgliem2G 030 kgliem’G
[COOLING WATER NIA A NIA 18.6 m3hr 18.8 mhr

(19 28-4] Eetolo] 54

U AR ZIdE s

(1) A jit

AA] AHGF vl E

[] &% Heater Type Zto]ole] FHAE S LFr Ao A A4
AAR AT JYEE dPdg B0 48 2e
249 Aol =2 8157121
g AuA | =l [H9/d] [89] (4]
kw/d] | [1/d] | [iCOmn]

0.2

10.8

) WA @ ASATe Wt wel 1E
) TR AeARAe] o] Lol A
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LI A 71
o A& dii Adv 1 23F THE TVIAEFY] FAE FEA
o 7]& AHAEF 1 48 kW/h
o MAE : 445%
o &% 7MEE& 129 % AU+
o wAF7] @ 71EQBY) —» s5de® A%
o FAA w7}
- 71EFFA 45009 kg A LF )
- WA EZA 26,0009 /kg_NS10
o Azt 7HEAIZE : 8400 hr/d
o A= w7k 110 ¥/kW
O #8 A7%
= AAA AFKW/A] x A78[%] x 7HE&[%] x 715 A Hhr/ ]
= 48 kW/h x 0.445 x 0.129 x 8400 hr/d
= 23,145 kW/d
= 23,145 kW/d x 9.6 MJ/kW x 10° TJ/M]
=02 TJ/d
L1 Azt @2 Azt
= AEAZZH KW/ d] x AHG7HA/kW]
= 23,145 kW/d x 110 9/kW
= 2545 A4/d
1.2. F#H] © 54000 9]
S 3]
FLEHGO)E 4,500 3,600 3 [16,200,000 4,500,000
A28 7 26,000 3,600 5 21,600,000 3,600,000
A A F2H] (@ - @) 1,500 3,600 | - |5,400,000 -
F) Aoy @it wo} VE G4%TY B mo] ‘Oi A A AL ) A A
< e A FA HEL gl (WAA F7F FAHE A
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[ ®Abu] 3572t
= T [H] + A7 A A[H A 4]
= 5400 ¥ + 2545 AL/
=214

[ 247k Az

= A543 FMWh/d] x GHGH & Al 5= [tGHG/MWh]
23.1 x (0.4653x1+0.0000054x21+0.0000027x310)
10.8 tCOuq/\d

(2) B jit
[] &= Heater Type Z&to]ole] FHAE S LFrAANA A 24
el

AR Aoz ZdE s 983 2 v 25

T - :
Fdge) EZ}u Sl4=717¢
aa A | eWbs | e | el |t
[kW/4] [T]/d] [tCO2ql
19,720 0.2 9.2 2,169 4,500 2.1

F) WA 8 ASA skl weh AL AR, %

F) B ALAAY Fol Aol A FAM G §g. (27] W

: 7]%—(3%) - 552& Od;é}

- AEFAA ¢ 45009 kg T4 v}
- WA EZA - 6,0009/kg_NS10

 7Fs AR 8,400 hr/yd

4 @7k 110 /KW

- 121 - i:_'_'l



O =¥
= OB WA 5)kW/h] x 7FHe&[%] x 7Fe Al ZHhr/d]
= (409 - 227) kW/h x 129 % x 8400 hr/d
= 19,720 kW/d
= 19,720 kW/d x 9.6 MJ/kW x 10° TJ/M]J
=02 TJa

i)
p

K

by

= AY AR HEW/ D] x DG L/W]
720 kW/d x 110 4/kW
9 Ag/M

L] F2H] 0 4500 %€

= aZeret
A% AR R e Pz
[T_/kg] [kg] [ 1__] [T_] [—?ﬂ]
AEFHHC1E) 4,500 3,000 3 13,500,000 4,500,000
22282 6,000 3,000 | 5 | 18,000,000 3,600,000
A2ARAY @b xou 7E FALFuY woh o] o] A A2A4A
S AET AT TR 0SS 9L (WA F7F FAE 48

[ 5] 85713
- A [Re] + 9z Azrel[A 9]

45009 + 2,169 4/

- 214

= A= d7=FHMWh/d] x GHGH Z A+ [tGHG/MWh]
= 19.7 x (0.4653%1+0.0000054>21+0.0000027x310)
= 9.2 tCOg/
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B2 4 A7) Fan9 Pulley /MA 24 a=9920%59, 2015)

7b 7leN s
O ag 9 w44

o A¥E *M}ﬂr Ao A WAE = Dust 5 A A7 98kl the 374

Aulel 4 A 2Gea Ae
o UNEE g AYFHY A FLE AAToA de 47
3= 4

- AWMEE Hx 7HsAdE Soft Start7} 7Fedte] 4% /8FFane] 7Hs
Torque F3&lolE= FA7E 9lS A2 AdH
- gt Hx AAE PulleyE 21 E AFg3sEaL 9ol AE7]9 Torquedl
oAf7F lerm g AE7]E9 PulleyE 10%720% A% Size Upsta <l
HEHES Z83lo] 3| d5-S 24T ozn F712e A8 dzto] 7
o IA DHYPJAMEE o] &3sle] 50HzE AlFozn JH7|e FZFA
A8t EA7E skl A= JIHEE HAG A

>J
o
2

fru

o

g

oxl

ES °
_l_l
o O{L

o) o
AT

o AMEE ool AATHY ¥ FAEL AojFomy AP Az
e A
- A7 HE7 o] PulleyE 10% F7FAIA AA|sta, JAHHE ©]

=
=
AFE 24 7oz 7]E Pulley s o &3 F
S AR g s Aer VoH

- L3 HA71e] Fanol= SIWEZF AAj¥o] ¥ glo] Pulleywt
_]

o A AGPIAHEHE o] &3t 50HzE Alofgdozn FHz17]9 % pal
At TAZE HAS A= AMEHE A A

- HARA71e] A7l A Y AHE(50Hz)E A A 3laL, MotorZ Pulley 2

+

7€ TF R A4S A 7 U= 10% S7HAA AA st V)&
o
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&

AR

q=

=
=

HE 4|

=
=

Pulley ZZ 7§14 (10%37hol u}

—jNE
—pHE

(=] uw o

RSz

[ Tozv

190y
1Z6E
1BLE
TvoE
105€
T9EE
TZZE
1B0E
wee
108z
1992
[f4-14
1BEZ

y THZZ

1012
1961
1zet
897
ws1
1ot
1a9z1
it
186
e
0L
195
144
14
wi

[19 FE-5] Fan®] Pulley S7H10%)°l W& A2 AB[FF BMARR

tol sx719] W4l

4

i

(2) AE719] 3]

™
e

Ao A RUEF

E
T

SH
=]

3

=13
=

1,500 HdYo]

o] #714

Al ¢F 2,000 A

%

2

!

11

o 8

a
I

T

 —

A SE
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U Al EE 71 &S
(1) A Jit

[] #%17] Fan MotorZ PulleyZ 7§45k 7|5+ %

Gk 7} E
Az 2]
e oAdA | edrtx | [Ad/al (A ]
kW/d] | [(T)/d] | [COu]
20,568 0.2 9.6 2,262 700
%) Ag 90719 8% A8 A Aol Asel weh AHAgD, A,
WAE 5 A

L] A 71+
o A& i Au] : FZ7] 300[CMM], &% 30[HP]
o AHAALE 159 %_EAIAE Fa

&1 70% 71 AWE A7 9 Ras 7
@7 110 /KW
AlZE 8,400 hr/d

= AW & KkW] x A3F&[%] x A &&[%] x 7Hs A 2Hhr/d]
= 22 kW/h x 0.159 x 0.7 x 8400 hr/d

= 20,568 kW/

= 20,568 kW/d x 96 MJ/kW x 10° TJ/M]J

02 TJj/d

A FRW/ ] x A= E7HA/kW]
= 20,568 kW/d x 110 /kW
2262 AA/A

L] =] 2 700 H <
- Pulley 7}& : 700

N
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[ A 815712

= ERu[AL] / A7 Aol A/d]

700 A9l /2262 HA/A

=034
L] A7k A3
= A8 d42=HMWh/d] x GHGH &A1 [tGHG/MWh]

20.5 x (0.4653%1+0.0000054%21+0.0000027%310)
9.6 tCO2%y/

(2) B jit
[] A%171(#414)¢] Fan MotorZ PulleyZ 7)413}o] 7

e 2

AT - )
Fdge) EZ}u Sl4717¢
e A7 | eANE | ae T i
ow/al | Tl | fCOnd
64,509 0.6 30.1 7,096 1,800 0.3
Ag o Aol el me Adagd A, Faus

L] A 71
A8 g Adul o fx171(#414)
2uldE D 69kW_AH A2 J0kWREA] H3h&2 76%2 45
APARE 1 159 % AR Za
Ags 0 70%_ LA fan Foks B AHAH WEs 33
Agaz 1 110 9/kW
7HEAIZE 1 8400 hr/d

[0
E
ﬂi 0

kW/hr] x Ad3&[%] x 4&&[%] x 7h& A3 hr/d]
W/hr x 0.159 x 0.7 x 8,400 hr/d

(o))
Ne}
=
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= 64,509 kW/d

=06 TJ/d

7F %

[ Az 14

=

N

:Xj_ =

7,096 HL/d

0 =yl
- Pulley 7}% :
- Pulley #AH

64,509 kW/d x 9.6 MJ/kW

Azrel

© 1,800 M€

1,500 <

1300 A

x 10°°TJ/M]J

I3 kW d] < AR 7H D /kW]
64,509 kW/d x 110€9/kW

- AA " A v 2

(] w8571

1.3. 247~

=034

A]
= A9dz=EM
64.5 x (0.
30.1 tCO%y/ A

AN [AA] +
1,800 ¥ + 7,096

A7t %

i
Wh/d] x GHGH = A<+ [tGHG/MWh]
4653%1+0.0000054%21+0.0000027%310)

K

]
=
44

clo

H[H /]
1]

(3) C jit
[ ] ®%7] Fan MotorZ 1A HAWME 9} Pulleys 7NAste] 7ds = A
A7 a9 g5 22
AT
auas Aoy 2 815:7)2
9 o v 2] 247t (/4] (¢l (4]
[kW/ =]] [TJ/ I\’j] [tCOZeq]
112,455 1.1 52.4 12,300 14,200 1.2
F) A8 AAo)e) &, 48 A Avlel Aol e WA, Aol Ay
wEn + A48
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]
)
2
N
N

o A& diid Adnl @ Hx7] & 75[HP]

o AHA7E 1 375 % 50[Hz] d7& &

o Ha& 170 % _YurAd HIg A&

o HE&& 170 %_Pulley Size Upel 2% ¥-31& Z7} 7o
o AL}t 1 110 /KW

o 7FHEAIZE 1 24 hr/Y x 340 ¢/d = 8160 hr/d

= v S 3HkW/hrlx A7Ha[%] x 5-8h&[%] x 98-8[%] x 7FsA7Hhr/d]
= 75[kW/hr] x 0.375 x 0.7 x 0.7 x 8160 hr/d

= 112,455 kW/d

= 112,455 kW/id x 9.6 MJ/kW  x 10° TJ/M]J

= 1.1 TJ/d

A A ZFEW/H] x dHD7HA/kW]
= 112455 kW/d x 110 9/kW
= 12,370 A/d

(] FA4] 1 14,200 A
- Pulley 7} @ 700 A4
- CIWE (75HP) : 8500 AU _ABBx o} 7]+
- 2 5000 A

) 548 35712

FAEA] - Az A 9/a]
14,200 A + 12,300 d4/d

115 d

A9 A MWh/ ] x GHGY = Al = [tGHG/MWh]
= 1124 x (0.4653x1+0.0000054x21+0.0000027x310)
= 52.4 tCO2%/
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o Chilled Water Return ®j#e}lel] 9]7]& €83k Pre-cooling system
& A3l xS 3 Chilled Water Tankell F43toz2x W

£7) RokE 4 A A0S 4aAND £ e Ao /Y
s AAE
CONDEWSOR f gg;‘l!l;m Cﬂrﬂmman. 532}{?
orvalg L
-
WVM.VE

EVAPORATE L i COMPRESSOR
‘ ows :
s 116
' COMPRESSOR | = ¢ = 0]
oWs o i "
— (16-200) g n L
S @

CWRQD-280)

[ F=-6] Pre—cooling system A& AF ATk ¥ H4x7

o W AAE7e] 16TCT18Co)stel ™, CWR(Cooling Water Return)
o] 20C<. o]uw], Pre-cooling system?® *HZ7eo] Heelel 25-H
t} 5C wofol dtuE ¢7]2%7F 10T ©]8Y Aol 9 Pre-cooling
systemo] 7} EH, Q7|2 %7t 0T o]t wolad ¢ Pre-cooling
system® W& %52 (60usRT)S 100% 3] g 4= S vt 7]
=7 93t (5)20Cols7F d Aol WZtFane] 7hso] WA A,
B A 2Ee gt ()30T7HAR AAFHY AL
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o EZH 97| %7F 15T ol4e] W™, 3-way valveel ¢Jsto] 252 o
2 A EA Pre—cooling systeme AAst A WEHE3 Alxgo

2 H3y

U AR E 7 &S
(1) A jit

[ ] CWR(Chilled Water Return)e] Pre-cooling system =Y o2 FH7]

WENeE dastd uEs dg A7 &3t 0o 28

d4d9 R F 2] 3473k
A9 o4 =] A7t [(d/4] (€] (4]
[kw/4d] [T]/d] [tCO2eq)
87,696 0.8 40.9 9,646 49,000 5.1
%) Pre-Cooling System®| 2|-§ &Fol| wpe} dedzad Az, Fauls vdd = ds
L] Az 1%
o A& ot AdH] : ¥57] 30RT*3EA
o /A avAE @ FAd7] 45kW x 1EA 7H&
o AE&E 1 70% 547 7% 10Tl 7 2 v Zg Az 7eh
o AEwrt 1 110 A/kW
o 57| 7hEAIZE 24 hr/d x 29 €/€9 x 4 /Y = 2784 hr/d

[ a3 dzg

= AN & FkW/hr] x 48&[%] x 7Fg A hr/d]
= 45 kW/hr x 0.7 x 2,784 hr/d

87,696 kWh/d

87,696 kWh/d x 9.6 MJ/kW x 10° TJ/M]
0.8 TJ/d

= A9 AR =FHKW/ ] x A=HG7H A /W]
87,696 kW/d x 110 ¥4/kW
9,646 /A
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R

49,000 A

@7t =94
T S (%) (84D
Pre—cooling A1 2]7] 30usRT 2EA 15,000 30,000
g 2 A A - 14] 10,000 10,000
Aozl - 14] 7,000 7,000
A&7 - 14] 2,000 2,000
A 49,000
L] F=kv] 377k
= TR A Y] + A AP A[Hd/d]
= 49,000 ¥ + 9646 HL/A
=514
(] 2247t~ A7
= A8 A7 MWh/d] x GHGH & Al 5= [tGHG/MWh]
= &7.6 x (0.4653x1+0.0000054x21+0.0000027%310)
= 40.9 tCO2%y/d
(2) B jit
L] #27](#414)¢] Fan MotorZ PulleyS 7/1A38te] 7dE s A84d74 1
e oS5 2
A7
A7 E2H] 3|4=7]7k
A qYA [ edtx | Ada (a2 (1]
kW/d] | (T/d] | [CO2eq]
64,509 0.6 30.1 7,096 1,800 0.3

L] A 71+
o A& A A Fz217](#414)
o AnHAY : 6OkW_AR A IOkWEA Hal&o 76%2 4=

] 3
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o AHARE : 156.9% EAA R Far

o A&& 1 70%_YUutAQl fan Foh& B AHHH Wes A
o AFart 110 Y/kW

o ZF&AIZF 1 8,400 hr/d

A
2H A [kW/hr] x A2E[%] x A-&&[%] x 73 hr/d]
69 kW/hr x 0.159 x 0.7 x 8400 hr/\d

64,509 kW/d

= 64,509 kW/d x 9.6 MJ/kW = 10° TJ/M]J

0.6 TJ/d

>

[ oz A Azl

=AY AR W/A] x DG EHA/KW]
64,509 kW/d x 110 /kW
7096 A9/

N

[] A1) 1 1,800 A
- Pulley 7}& : 1,500 H¢
- Pulley AW @300 A

- AA 2 A v 2

= 1,800 Y + 7,096 HHL/d
=034
L] &27b2~ A=k
= A9 A= MWh/A] x GHGH & A 5 [tGHG/MWh]
= 64.5 x (0.4653x1+0.0000054x21+0.0000027%310)
30.1 tCO2/d

[>

. H LR
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(3) C it

[ ] CWR(Chilled Water Return)e] Pre-cooling system =Y o2 S#7]

WELHE dadte] AgEE QY A G Gedt 2E

A7}
.k — Azt e | s
A2 | ouA | eAds | de Fa4 (]
W/l | /) | T
175,392 1.68 81.7 19,293 84,000 4.4

) Pre-Cooling System®] #-§ &l whe} d=Hdzrd, dibel, Fanl= wA4E + A5

L] A 71+
o Ag& A AH Y5 7] 30RT*4EA
o JMAd AnAE @ FA7] 45kW x 2EA 7tE 7HA
o HE&E 1 70%_FA7) 7L%E 10Tl F-7F L B A A ZE 7het
o AEdrt 110 /KW
o TAY] JFEAIZ 24 hr/Y x 29 4/9 x 4 WY = 2784 hr/d

L] A9 d=%

= AW & FHKkW/hr] x A-8&[%] x 7Fa Al 2Hhr/d]
90 kW/h x 0.7 x 2,784 hr/d
175,392 KW/
175,392 kW/d x 9.6 MJ/kW x 10° TJ/M]J
1.68 TJ/d

JE
2
I~

ot

(kW/d] x =5 ad7HA/kW]
= 175,392 kW/d x 110 ¥4/kW
= 19,293 /]

(] F2ku] © 84,000 H <
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23 =4
H E gk
TE | A A9 =n)
Pre—cooling A12]7] 30usRT 4EA 15,000 60,000
g 2 Ax] A = 14] 15,000 15,000
Aoj iyl - 14] 7,000 7,000
Ao - 14] 2,000 2,000
A 84,000

L] F=w] 3]5=7]3t

FAH R L] = AR AR A/ d]
84,000 A9 + 19,293 HL/d
=444

= AF AL MWh/d] x GHGH & A =[tGHG/MWh]
= 175.3 x (0.4653x1+0.0000054x21+0.0000027x310)
= 81.7 tCOuy/
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E 6. F714F7] AIHEH HE 24 2992059, 2015

7}, 71L&
O] d3 2 244
o A E & A FeW s wel Loading/Unloading &7 S WHE
= F7I¢=7] vtk bES Settingdh. oW, ATl wpE F
71945717} Unloading % of d= &4do] HAIgH
o Unloading2 42 148 £x2 2Fsls 23fF 3745717 thekst
F7N8TEE TFAZ7] fEA A ZEF AleEE S HA
st BEHog FRS(MYFH) At E 7heS e AL 9w o
o= k53715 AietA Fudas 37IgE7] BHe dEs AE
How A2R3A . F Loadingsd¥ Unloadingd2] 15719 A A
EZHAHAESZYE x 298 285E AA d8& Loading 4 & 3}
Loading Rate®] +# ¥} Unloading® & ¥} Unloading Rate®] #<| &<

Unloading ] 2] A ¥
L] 3]z Aol )= o4d
g3 SAstn 7leErE S 49 gHe Akl i FrIdE71¢
gA5s 24

M, HEZ T GF7], dulolo] T 7IAe 3 A,

E2% 0% £E 5 /1AM lofule W 5 on-off AfE
S %n TE FAdel Wy A%slel s 49 A¢ 2 F
55 Aojstel Aulel HA4E Aolat FAg). F, A ZelA
FHHE AC BFAYS DC ARAGoR WH ¥ o2 Wad F
Ssl Agpos zAste] AC WRAORE TS HA5RE Aol

=4
control)ol] H]3}o] Tkl <4 (Continuously variable control) 2

4
7 bsen 7] dE7I gel RS 4L s e ol

- AR



{ Pd|Ps*=Vk _ 1

Ps-Q)s
6,120

k
k—1

2(L) :

1 82,656

Pd : E&%3 (mmAq)

L 6.1575
28%9 =L+ {(AWMHAEE0.95) x AE71EE0.9)

] % (m3/min)

. 5o
- ™| H

- Qs

el

S Sapulol A BUHY AZ

ﬂo

3,000 HHo] H]-go]

&

AY 295,

U AR 71 &2

(1) A jit

Ho

4.8

105,000

21,658

28

91.7

1.9

196,892

g4

¢l Loading/Unloading €& %4, Loading/Unloading & ©]

: 75HP x 2t)

714=71

Ho

<0

do

"

o

H A8 1 46.25 kW/h

0 345 kW/h

&
8,400 hr/vd

F o aua

Gl

7N

/KW

- 110

o M=t

- 136 -



= (AAA - AAF)FFAH[kW/hr] x HEHE[H] x 7Hs A 2Hhr/d]
= (4625 - 34.5)kW/hr x 2 x 8400hr/d

= 196,892 kWh/d

= 196,892 kWh/\d x 9.6 MJ/kW x 10° TJ/M]

=19 TJ/A

= A4 =FkW/d] x A A7HA/kW]
196,892 kW/d x 110 /kW
1,658 A4/

L] FF4] 1 105,000 <
- VSD TYPE +71%4=71(75HP) : 50,000 #< x 2t = 100,000% <
- AA/AEA 5000

[ %Au 55717
FANEA] - Az AR 9]
105,000 F9 + 21,658 H /v
48 d

i

[0 &7k Az
= 489473 ZFHMWh/d] x GHGY] & Al 5= [tGHG/MWHh]
= 196.8 x (0.4653x1+0.0000054x21+0.0000027x310)
= 91.7 tCO2%/

(2) B it
O 3712710 Ques d8s0] Lol D 5T/1E 37 44
AgAz AgEse Gen 28
R el ' s | g
e 2 A7}~ A9/ 4] ¥
Lw/dl | (m/dl | fiCOu) | A rd4] [l
75,462 0.7 35.1 8,301 22,000 2.7
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o A& i F71%F7]  50HP x 24

(i H A2 304 kW/h
HAE 259 kW/h
o d 7F&AIZF 8400 hr/d
AEa7t 110 9/kW

4

= WA - AAFEEA DKW/ hr] < A& S]] < 7HE A ZHhr/ ]
= (304 - 259kW/hr x 2 x 8400hr/*d

= 75462kW/'d

= 75462 kW/d x 9.6 MJ/kW x 10° TJ/M]

= 0.7 TJ/d

= AY AR HEW D] x A G I L/W]
46

= 75462 kW/d x 110 H4/kW
= 8301 M/

L] FAFu] 1 22,000 A4
- IHE(37TkW) 6500 ¥ x 2 tf = 13,000 A<
- A A A8 03500 Y ox 2 of = 7,000 A
- Al 12,000 A€

mEE R
- FAUAQ] - A7 Azl /]
= 22,000 ¥ + 8301 ¥/

- 274

= A9 AAZFHMWh/d] x GHGYl & Al 4= [tGHG/MWh]
4 x (0.4653x1+0.0000054x21+0.0000027%310)
1 tCO2/d
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B2 7 Qndy F7dg7] ARA zq: axa9489, 2015

7b. 71e/h 8
(] &8 9 #A44
o drjArdy wrHAde] &x7F wjg oy HEFIMUY(Gun Type
Burner) 24 #Hl¥4& 34 & = gle 4$ w7ld &40 Eol A&
(LNG) AM&#Fo] =4 Yetd & A&
] 7hdwet
o FD FAN ##3d ANOx WUz uwAgFozA wi7|Hds 35
T ¥ TYPES = J7|dd7]|E dXAste] wi7|d &4& =92

A ARINGE 23 & 5 S Aoz 7dd

¥

U AEdE 1das
(1) A jit
O 222} (100%h) ] u)7] 1
© 9R(ING) #3 2d= o

2 gy =z s157)2

=AZs [oopdA | edts | A (A9 [d]
Nm’/dl | (14 | [iCOug
18,587 0.81 41.12 15,800 35,000 2.2
L] At 71+

o A& A A defE 21007

o JAA w7]ex : 220C

o JHAF oA w72 % 1 120T

o F7IM] 1 1.0_RFH AME 9 ddds =1 1A

o AE&E 170 % W7 T Zo] B P A EHE 7l

o o]Zu|7}%F 1 11.699 Nm'/Nm'

o "j7]7F~ B4 : 0.33 kcal/Nm' C

o Ame A9 9420 keal/Nm3_LNG

A 2] @
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0 EAZFA @7t 850 A/kW
o 7} AIZF @ 8160 hr/\d

[ dS(LNG) 27
= AFRAREFNm'/Fd] x o] Eui7FAF[Nm/Nm'] = #j7]7k= v g
[kcal/Nm'C] x 3F2%[T] x A&&[%] + A5 ALEZ
[kcal/Nm'_LNG]

708,494 Nm'/\d x 10.699 Nm’/Nm' x 0.33 kcal/Nm'C x 100 C x 0.7
+ 9,420 kcal/Nm'_LNG

= 18587 Nm’/\d

18,587 Nm'/\d x 436 MJ/Nm' x 10° TJ/M]J

0.81 TJ/d

[] d8(NG) A7+H

= A9 A= Nm/dlx As597HA/[Nm']
18,587 Nm'/xd x 850 /Nm’
15,800 </

(] Fx}8] @ 35,000 A
- F71d <4 7] 20,000 1Y
- Hjg W A, A HE 15000 Y

O S 347] 1

- =R + A7 AR 9/d]
35,000 H + 15800 H¥/d
224

0 ea7ks Az

A=A /] x 9 SEAHMYn] x GHGIEASHGHG/TT) * 10°
18587 x 39.4 x (56.1%1x0.001x21+0.0001%x310) x 10°

41.12 tCO2q/d
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, 2015)

SERCRED

TFAYE7] =Y ¢=a

__o_.h

e

7},

TR A LA

tol &d¥ = Werls

S

S L
T

PN
Y

A 2t 7 FFET o 2 A 7%,

KX
g

=

16C= Y]

of

7}

=
=

&7](100RT)

g

tE 90RT®]

S

| FemA T]E AL

s

cl

e

S5 APl 2 D AFI(S)

LA 7(

o

E5AE BeYAA
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Abstract

The Effects of Nationally Determined Contribution Change
on Greenhouse Gas Reduction Costs in Wood Industry

Jang, Kwang Min

Major in Forest Environmental Science
Department of Forest Science

Graduate School of Agriculture and Life Sciences
Seoul National University

In this study, there was an attempt to identify the actual reduction
burden of the companies subject to the ETS (Emission Trading
Scheme) based on the field information on the GHG emission status
and the reduction technology possessed by the lumber companies
subject to the ETS. In addition, a quantitative analysis was conducted
on the effects of the recent change in the Nationally Determined
Contribution(NDC) on the company’s allocation of emission
allowances and the cost of GHG reduction.

Firstly, in order to identify the greenhouse gas emission status of
wood industry, the GHG specification data of wood enterprises were
analyzed. Additionally, literature reviews and field surveys on
reduction technologies have been conducted to derive marginal
abatement costs and marginal investment costs for the technology of
wood industry.

The marginal abatement cost of wood industry was calculated as
-79 Thousand KRW/tCO2 and the marginal investment cost was
calculated as 768 Thousand KRW/tCO2. Subsequently, the emission
allowances of the wood industry were calculated by applying the two

criteria of "2020 road map’ and "2030 road map’, and the results were
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compared. During the second phase of the plan(2018~2020), the total
emission allowances of the wood industry were calculated to be 4.7%
higher than the 2020 road map based on the 2030 road map. As a
result, changes in the national reduction target have shown a 38%
reduction in the GHG reduction burden of the wood industry.

The results of deducing the cost of complying with the GHG
reduction obligations of the wood industry according to the reduction
scenario was found to be lower in the order of CASE 2-S1, CASE
2-S2, CASE 2-S3 and CASE 1. In CASE 1, which uses emission
trading as the only means of reducing emissions, compliance costs
were the highest at 12,705 million KRW.

The main results of this study are significant in providing the
wood industry with the basic information which is necessary for
cost-effective GHG mitigation in the mid- to long-term perspective.
Additionally, it is expected that this study will contribute to deriving
policy implications to improve the system so that the emission

trading system can be operated in efficient.

Keywords : Emission Trading Scheme, Nationally Determined
Contribution, GHG, Reduction Costs, Marginal Abatement Cost
Student Number : 2007-30871
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