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[Abstract]

The world is now faced with energy crisis and global warming,
giving rise to the global renewable energy development. Utilizing
biomass residues to replace fossil fuel is a good way to abate GHG
emissions and solve waste problems. Currently, the Clean Development
Mechanism (CDM) has a range of biomass residue-to-energy related
methodologies, though it lacks number of implemented projects.
Therefore, this thesis focuses on the feasibility study of biomass residue

utilization for energy in Taiwan.

The study focuses on project based rice husk utilization in Taiwan,
with 3 source-based scenario analyses: local (Taiwan), import from China,
and from Vietnam. The CDM methodology is used as calculation tool for
the emission reductions, taking into consideration the emission reduction
credits to lever the development risks. The study also includes Internal
Rate of Return (IRR) and sensitivity analysis to estimate the project

investment feasibility.

The study shows that all 3 scenarios generate emission reduction and
financial return. The locally sourced rice husk generates the highest
investment return, due to the minimized transportation costs and
maximized number of emission reduction credits. The project generates
15,940.29 tCO2e/year, with total annual revenue of USD 1,023,717.43
including carbon revenues, and USD 896,195.11 without carbon revenues.

In light of renewable development in Taiwan, the shortage of biomass



residue sources would hinder this type of project being implemented in

the region. Hence, rice husk import from China and Vietnam was also

considered.

[Key word] Clean Development Mechanism, CDM Methodologies,

Biomass, Biomass Residues, Renewable Energy
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2-1-3 % FB % it

REBAERAN R TALABAT NS A B ARL S BA N
R XBETA AL ABATS 0 BRI B RR(PV) 1Bk E
Fapier A AT [F X% 22004 BB F R a7 0 BIA
MABEREFEA ARG A AN FF A FHBF T 02008 &
AR RS RTR b R BEZ A2 - o BA N T 15053MW 0 F
£ 5 7,909MW(4- B 2.3 fo@l 24) > B¢ X ¢ RES 0 E AL
5,641IMW 22 & 2 £ 2600MW » } > 3h4 4 & & & £ 2 37%2 33% [ =

I 4712 2009] -

W B 4.3% m 5%, 00%
W 7, 4.8% B i, 38%
W R 0.5% —shohmin

P, 0.7% s

gg- 5.3% i 6.5%
2008 [ ] , 26.1% W A, 30.8%
ML, 46.4% 2009 EIF 8.6%
A, 3.4% e il

W M, 0.8% W EE 5.2%

W OBEE 09% AT 1%
N WEF, 0.9% = WHEF, 1.2%
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Bl23 2 AHBETH LT ERE 2B
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MR s 28 135 100 | 220
64 a7 128 268 | 328
132 181 432 311 | 785
25 120 280 318 | 730
452 933 1.370 920 | 2.470
az27 1,269 1.833 1,444 | 2,314
388 852 2,100 1,797 | 2.760
BE6 1,465 2,527 2,308 | 3.664
1,132 2,609 5,641 4,312 | 7.338
2 x| & - he gh EH ¢y A= oL >
Bl24 >2HIBRFEBER TS AT LA 0 83

[#:2p :PIDA>2009/10])

P oA L FEAEE 722 1L3MW s fia 2 1159 A - |5
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&_JmOﬁ%mf**-ﬁ@%kﬁ?wpéﬁ%+’??%ﬁ%
FRap 2 5 de b B 07 5 vl [4kakis > 2005] > 2 SEF P NGB B IR B
B2 PE 2R R ERZEANIRPNL - BB 14%
z_#= % s /o [ Gustavsson et al., 1995] -

EECR
i#??ﬁé et A2 2 TRZGWERY O VERSFRL

¥ @ g EFTEAZY * ik [Koopmans, 2005) - H 8L %
FEAMSMBRE RS TRE o BB SORE SN T F oA
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122 A A
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3 - PFERGAE R Bk RS
3 i e ARy~ Mg~ BokF R

3 P o MMF R S FIF R S 8 B A B
) ik e B E
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e ¥ TRl FEE Aol YRR 2R
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45]”"’?"’4{» PEELY BT A F P s § LR HAE R >
PEPEATEIL D A F P LB Y e A F a2 [Tock et al,
2010] + Flg > i A f FBR T 0 R MR PR AL 0% o 1

xSRI R R 2009 # 4 BB F R AT 0 SHP
AFRFTES FRERFE 6225 MW eidms AR 4 4 15 T A
245 MW ehjz 5 # T 102 16.75 MW e % 54 4 5 7

2-22 R

ERE R B RAEE CRATLOERT > F I RE R RS S
Hac2 Pl g § hérig o0 2007 £ 3 0 23R2 R AE G
2000 & eh= & 0 9 4 160 ek o A 2REH Y SRLA B LD
3% (4§ 2 B > 2008) o TPt » 4 H UK & E hoTE B AR R A AL 0 F
MoATA N E - AR S BERE PP o
%%i?%ﬁwﬁﬁﬁﬁ,?%@i@ﬁﬁai%%wg%,@@
P AR sEs Y R RS BREF L R F > A
R A FRAF AN G ARELAMA LAY CRAF A
BREBAL SR AT 1A IR REF BT o

4 F(Biomass) e, &dp k p Bofitr 2 kA 2 b it 2 A T L
Rz g b oA el kg BHRFESEMAEZ AL S RBIAY U2
RABEHBEAFF > 1 FEMD EPa2b T 42 257 o e 7 &
o 2 F B3t~ (Biomass Residues) fidp & 2 T A 2 R 0 ¢ 4E
kp RHELWMALZ RS BAF L AEL RIS LA & R
BB g pita2bd v o gt o ok 22 477 0 B
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B -~ HES - ARE FRAZEVERFR AL B P o 7 483

BB - BRERAS  BRAE A fRRE
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2ot A2 qudk e FER B e BN 1 2 A2 RA S
TR NA T BRI R TR RO & A L E 4
Z AT R E - RGOV FRE M F TR T AL
3,600 keal i £ » 5 2 A% e160% » S AT A 4 ek R A 5 BE
Aoz b s - B R E s - ISR T A 4 K 800 KWh it

[Bergquist et al., 2008] - ™ 3 ik w el @ k5 » fd 2 @ 90% % 1}
B GUAY Bl 2 R R J’[‘u
o AT et N BN K v"“,f‘ii“,fi“ RV g (F
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BOALEACET AR I F o BT E k[ AR e RS L E T A
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2. Jr TR P
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SR IR EER

e S LR ELE

=
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Fr A EE S A MR AS 2 RL RS S L S0
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G BBV ML BT F RERRL S CEHIEER .

P2 feRAn ™5 3 RR s GRERREE BRI RmG Y
o RH AL BN EARBHAET AL KR

2-4 % %% B 8 #1(Clean Development Mechanism, CDM)
2-4-1 FRFE R PHZ AL

o &R 5 7 1T 8 A5 »(cost effectiveness) | 12 2 T & i = & (the lowest
cost) ; 2. & ;N F i iR > F]pt At x *K 3 7_2 (Tokyo Protocol) iz = ¢ » 4
7721 [ % f ¢ £ (Joint Implementation, JI) | ~ " # % 3 & # 41 (Clean
Development Mechanism, CDM) ; #2 T #3222 % (Emission Trading, ET) | % =
BREREWF > =5 P PHERF FRHE MR T R RELE
Ba1R o H¢ o FEFEPF(CDM)T S A R ET P 0 it s BER R
BREY RRZE LR & TR ARk 94 -

FEFEBAI(CDOM)A & A Tx e j %5 i (Common but
Differentiated Responsibility , CBDR) | BB ™ » i @ B3 K 73> 2w
CTERNEFFHARER I N R ERFREE TS AL
Bl pehdkc s » Flpt e BRP R pT R ¥ 7P B RrF w L3RR

S

gﬁwmgﬁ,%%ﬁ%ﬁ*iﬁiﬁwﬁiaé@ﬁﬁﬁﬁi%%ﬁi
SR e HH AT o A R RS BERRT R R OR R
PR GHER EE A MBRE L 2 B RTS KT AT BB S Y B
FR0 Lo 5 b RLF B Y AP RIS F R e

B o e BER RS HTE M AR TR FTHFE Y KR
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e REFER R M AR ORI IR TIET T & fodis
BBV HFFFE CHE RS > { EAFBERRET > BRURES A
o R A A REER > P B d SR RS ARE D
PAGRA AER o Fp o e B PRGO EV EFE B g
B RS SF 0 BT R AR R AR R o AT R
Flo AT EIMGET 2 fEERB R 2 WV R0 - F B (R

A RE BRI o

2-4-2 FRFRBFIL >

#FEFRCDME R cpt @225 » T EFE R P~ FEFTRIE - 50
Mo R g § oo F ot s A UNFCCC & 2 F % = 7 CDM T
(http://cdm.unfccc.int/index.html) - CDM 4 72 % ¢ (EB)2 £ = - % 3

s F P e kiFan D A sme g p > 28 (Baseline and monitoring

methodologies) | > 2 & £ B FCDM % % & % (CDM project activity)p# » i

)
et
%,,‘

A
P

= F #c(register) & % £ FxE (validation)z 45 31 - CDM = 2 § ¢ 2
BERZE AR ZPIET ARFTE BRI A TR R
L7 R ApT v B R PR 8E o

%32011#37 »CDM =2 87% ¥4 517 B (scope) » 112
CDM EB ¢ iz THMmega g jp| = 28 | £22 1753 ; 23 2 8v A 5 5
BE oo fmIE A BEE P Ao AT
CDM & % #74] (Project and Methodologies Type)£? #&

o < #-CDM 7 p = ;% & (Methodologies for Large scale CDM project

activities) : 75 78
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http://cdm.unfccc.int/index.html

| 4 CDM 7 p = ;% & (Methodologies for small scale CDM project
activities) : 65 78

= PANARBEREEFEF FAE ISMW

= ki B & & a0 £ 7 ¥ 4238 60GWh

» Hw % ERPEF 2 FALWE 60,000 tCOeq/year
& ¢+ CDM 58 p = ;% 5 (Consolidated Methodology) : 17 &
@B HeE L $+k CDM 7 p = 2 5 (Methodologies for afforestation and
reforestation CDM project activities) : 11 7
AR R L 2+ CDM 38 p 2 2 8 (Methodologies for small scale
A/R CDM project activities) : 7 5

o OEEA LRI “,f £ % #4244 16,000 tCOzeqfyear

= RN AR Mt AR E o BARF AR
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%23 CDM & %A%~ N7 2 i % chs 2

= RH r % {2 g
HFC-23 ~ % - AMO0001, AMS-III.N.
N20 % f&z i "% - AMO0021, AM0028, AM0034
PFC & © - AMO0030
2 il - AMO0031, AMS-III.C., AMS-I11.U.
AR | - AR-AMO0001, AR-AMO0004, AR-AMS0001
S AMO0026, AMS-1.A., AMS-I.D.
KA R F3 KR ACMO0002, AM0005, AMS-1.D.
R R ACMO0002, AMS-1.D., AM0052
oA B T ACMO0002
His L2 5k SRR AMS-I.A., AMS-1.C., AMS-1.D.

ACMO0002

Ik el 35% i

ACMO0009, AM0008, AM0014, AM0029,
AMO0049, AM0050, AMS-III1.B.

4 Hi AMS-II1.B.
H AMS-III.B.
4 A ACMO0006, AM0015, AMS-I.C., AMS-I.D.
. ACMO0006, AMS-I.A., AMS-1.B., AMS-I.C.,
4 f ek
AMS-1.D., AMS-IIILE.
*FAP AMO0036, AMS-I.C., AMS-I.D., AMS-IIIE.
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& R 3Ea pE i BN IE X 4
AMO0042, ACM0002, ACM0003, ACMO00086,
His AMO0004, AM0036, AMS-1.A., AMS-I.C.,
AMS-I1.D., AMS-III.E.
k4 FT - ACMO0002, AM0005, AMS-I.A., AMS-1.D.
AR e o ACMO0003
KR
KRR & AMO0033, AM0040, ACMO0005
# ACMO0010, AM0006, AM0016, AM0073
fﬁ ) % A ) ) ‘) 1
B BRT AMS-111.D.
, AMO0013, AM0022, ACM0014, AMS-I1II.D.,
. CRlEs AMS-1I1.H., AMS-11I.1., AMO0069
ER R ;) ’ ’
BREAAH AMS-I.E.
H AMS-111.D.
EER L AMO0025, AM0039, AMS-III.F.
WY A2
L AMS-III.E., AMS-1IL.1., AMS-III.F..
A AMS-III.K.
T e d 4] WL F % |[ACM0001, AM0003, AM0010

#

oRa il B e

ACMO0001, AM0011, AMS-I1II.G.

CMM/CBM ACMO0002, ACMO0008
- AMS-I1.C., AMS-1.D., AMS-11.E., AMS-11.G.,
AMS-11.J., AM0048,
i AMO0018, AM0038, AM0044, AMS-II.C.,
G e g " AMS-I1.D., AMS-ILH., AMS-I11.M.
e ACMO0007, ACM0013, AM0045, AMO058,

AMO0061, AMS-I11.B.

AMS-II.G.
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& R r% s AR

BFG (% % # ), LDG,
B f 14 #0w 12 |COG (R £ % # ), 24 |ACMO0004, ACM0008, AM0009, AM0024,
AM0032, AM0037,

L4 [BR(DRI)HER - -k AM0066,AM0074,AMS-111.P. AMS-111.Q.

A AR~ TIRRE

SF6 & i~ - AMO0065
i LR . AMO0023
ot # -3 YRRwk AMO0027 ~ AMS-IIIL.J.
4 R AMO0047, ACMO0017, AMS-IL.F., AMS-III.T,.
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CDM * 87 it S ke » e p 03 o - ixa 3 o % 2 g g
FHRET G LA FIPE - BRI  2E DAY RE - e
bR TR A A B TR A o A 49 7
i

GREONFRY AR LR > VY BT E G TR

CDM & & e 2 F > 3 & Bl & % ¢b 4o 14 (additionality ) .7 * %o
UNFCCC &4f7t et g 24 25 cnfft 54 A9 hoepiizga & (Tool
for the demonstration and assessment of additionality ) B & 5 @ §12 P 7z 2
F1 B o® i BB LY FAEUNFCCC 2 4.4 » &% £ JI/CDM 3+ F &
#_1S014064-2 £ % § M 2 E-5% > ¥ 2 UNFCCC 2 =% E - 5 £
5. 1 T (Marrakesh Accords)® - ' 37 CDM 3+ & K3 4 & chjp £ b > 3%

e T A 2.4
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ENE N i Bt 2 CODM3- 34 & 2

(R e FEREF L
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AR i o
FezrFdtREAR 598
A8 B8 B RIS RO 06
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2-5 f&# A e %k B
pa 2pklr e kA2 COM B 2% 5 - 1 2= F % 2 284
# r’}’I-;p%‘zl,( J@"_E?f 7 3 g ’ l,(ﬁ,\/f{_ff% =% ;\“:;J-_;E_; ﬂ'l_/ﬂlﬁ\. E“;Qd‘}‘é o F>

popEY C RBE AR RS ) A CODM SR F R L % o

® i % fesw T CDM & %
B AfERERAY S SR RE ARG A AELS T e H 4
e Tl E e R D R Rfe i 3 2 B BMW 2 6%
ﬁu%?’i%?¥@mo%7vuﬁ HE R RE T chikig et o
RS EFARE RS F o B R RS PRI CDM A P S 2

B-v @4 kmEa > #rE* 2> 28 5 TLA. Electricity generation by the

user > £ & 4 2 B E 5 28,071 tCO, /& o

%25 BAFEFLCOMEREF 4%

Title INTERCO 5 MW Rice Husk Fired Power Plant
Country Interco

Type Small scale CDM Type 1 — Renewable energy projects
Size 5MW

Methodology | I.A. Electricity generation by the user

Project Greenfield Project
Emission 28,071 tCOylyear
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® ifeiyg T CDM & %

P AL TTIMW o RS A G o B R el F T AL 4
BREE > R AL VREUERRFHENDE c FIFE EFIRF S
A G BE K F R Ao fRRE B EE AN o BB T L )
BBECOM I p = 2 2-7 5 4 R »rE* 2 2 2 8 27 1.D. Renewable
Electricity Generation fora Grid ;» # & # 2. B2 £ % 21,076.2tCO,/ & -

226 DREHFLTCOMEZF R A4

Title Rice Husk Based Power Project

Country India

Type Small scale CDM Type 1 — Renewable energy projects
Size 7.7TMW

Methodology | I.A. Electricity generation by the user

Project Co-fire Project
Emission 21,076.2 t CO,/year
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2% FRALBEEFRBEXK
AR OB 2T 5 e E BB 2B S 2 fa s B
BEE B R A RAMY S L RA TG FLRTRAFARR
WHE A FREDP LR EE TR FRaeE s Loy
SR RRE o PR T o fEERRTAAE SRR RE o FlUt ATy E
VIR L BN E W 2 4 TR -

3-1 Fp f&3%

ARFEL A RAR SR ZHR - EARUZE DY B B>
et Ag v £ 4 %W 5 19.25% ~ 18.42% ~ 12.13% % 10.6%(4- K] 3.1) & f& ¥
AR 2009 & B F R TR 0 AR 2009 £ R ASH TG M A
254,590 =g - Apdt A B 2005 # 2 269,023 oE 0 7 % 14,433 2 F
L2 F 2005 #4prt > { B0 7 ¥ 85011 2 E(R T A 31)od F3hEK
Raor > ARfEF AT EE BT RIRT AR S > hd 0§ iz B2 R
RIFFAZRS O MNEEFIFEFE > RHFAE T AR FR > FR
ﬁkﬁ*&ﬁ%#ﬁow”%wﬁ“*ﬂ“%fﬁ&uw’a%@ﬁgi
100 \Tyft Le A ST FER R 16.6 o T iAo fRETHER 9 -
e AR 98 £ R EA AT PIEERAMSHELAE 5 1,578,169
o CRfesE ARG 5 26 F .
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19.25%
18.42%
12.13%
10.60°
8.71%
4.29%
379% 35gy  409% 4.07%
 2.57% 2.64%
. 1.94% 1.85%
0.15% g 000 0 o .
0.03% 07% 0-42% %0.13%
FE LT EMR B Y EEEHELAEESEEREGR
b # B E LB AN R PR R R B R R B
TR BREFTREFTRBRERERTRYTBEEBEREE

B3l 2580 fedAd s £ W

[F4 %R Frcaft & LirE )
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# 3.1 A ®2009 & B ¥ vt E 4R

E = 1o o
(% ®) &3 - ¥ )
28 (ha) 2 g (ha) 2+ (ha)
2000 339 601 195 055 144 546
2001 331619 188 553 143 066
2002 306 840 177 884 128 956
2003 272 124 161 184 110 940
2004 237 015 135 314 101 701
2005 269 023 158 452 110571
2006 263 188 155 248 107 940
2007 260 116 155 459 104 657
2008 252 292 148 333 103 959
2009 254 590 151 338 103 252

[ S8R %2t 247 5 2009)
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3-2 { ¢ gk
19555 & B R e sk & s 35 B (Food and Agriculture Organization
of the United Nations , FAOSTAT )& 7t » 234514 € % £ 90%14 F a k p
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P fedner b 2 S48 G Af A2 B 50% 11 1+ 2 Bl fedi A B

& &% FARE 17454MT 11 5 5 2009 & > o2k &

0
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¥ 5 36341 Fe-m 2006 £ 4% 3 #5 A B AR 4>t 2005 £ 9K 4 1 14 F e
m 2008 & > A& X5 43258 § 2@ (4-® 3.2) > E 1 2010 & > {ipAxa L
A o fed AR F i 4000 § -
dNAREY FABSRETLASEr 2K FLRUFRZ
BERERE DY R R SR R SR R R L
B EHT 7R .
= . S L4 =
TH - BBHEEEFEREE
B e
W China MVietham ™ Taiwan " i
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18,750.80 18,603.40
17.758.00 18,058.84
19,189.57
16,065.56 18,071.83
17,488.90 17,88.76
) 4325.8 4327.9
e3 log Maa7 Msco 8838 @341 8620 24.8
54 3o 6 ne.1 P EB3s 3.4 6.7 B EES.8 N Rc.3 s 7 B AE7.8
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
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WY MR BERK > W2 R - F & R BB KT R
P*&*ymﬁﬂﬁfi“’fL’%-a‘m‘ré%zé’rM”/ﬂ%i- X 250 #EE b 4%
AR AT ow Adhlpiet £PUY S AZE20F 0 A H s Z

=
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%32 @FRNIBRGE A AR L
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Se g A1 A
AT 23 P i B LB MR & 15thr) B g B4 1
Bh 2w e £ bt FE RS TRAS RS E N
pEATp e o § B At © § pfEd CDM G R 8 R H 5 E
B CDM A% 3¢ e B R paE o 2l (FRBUKEE 2 F K i Reh
AR o

AT ZECERZFHRAEE N ER R S BB L R R

% & D H(UNFCCC)#r 8372 CDM = 2 B s 5 sa~ FP 2 i > %

N

“r3 R B 1 E ¥ % X UNFCCC 2z 44 » &3 2 JI/ICDM 3+ 3§ & &
1ISO14064-2 8 % F #F £ E:-% > £ % 12 UNFCCC 2 g3 B © B =5
= 1 T (Marrakesh Accords)® » F' 37 CDM 3+ k3531 & e & 40 0 H 1

-

1 2.4 it o

%8 & W CDM = ;2 5 5 AMS I.C. (Version 18)i% = 6#;, o neasagk
BERBEEF5 183, IEMW 2§ 4 %% % £ 4p % 4t 45 MW thermal -
k% 3.3 %7 0 AT 2 A ARHE 2212 MW thermal > F] @ i * o] A
CDM = 28 o ikl > 2 A4 23 %17 > @+ W8 F T & k83l )
RH-CDM > 2875 44> 27 AMSILA ~AMS I.B.)22 AMS I.D 2z =
BA{* N AH2 Ty Rk 41) FIpr A7 E* 2 ) R4 CDM = 2
% AMS I.C. (Version 18) £ = i# I Thermal energy production with or without

electricity | (% 18 5x) °
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241 FEEFIHEPF 2 2HE L1 4

e

o g

AMS-1.A. | Electricity generation by the LEA G RET WRER AN Ry &
use
it
2. AT 0 A
AMS-1.B. | Mechanical energy for the user A AN RA G THEER A LS A B
with or without electrical
energy e ¥
AMS-1.C. | Thermal energy production TR Y=r,
with or without electricity
AMS-1.D. | Gird connected renewable

electricity generation

LARAFELARRE R RET R
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4-1 > 282 R+
4-1-1 E* 22 28N %

A AT EY2Z AMS ICRE > 283 245 " Thermal energy
production with or without electricity ;> ™ &t m T 2 > 4 A 2 5 > Hig * g
FEErRpE? 25 PRI, RS HEZE  LRFRT T2 5
T h gl B o ko] A S 2 B 2 g+ M (Applicability) ~ & % if
7 (Project Boundary) ~ 2 41 £ 2z (Baseline Emissions) ~ /8 /5 (Leakage) ' % &
% 2 (Project Emission) 7| & /i % (40 % 4.2) » ¥in> 2 F i SR - o

% 42 CDM = #-AMSI.C.{j 4 %

AMS |.C. : Thermal energy production with or without electricity

A ea 1 ME 3 W pPA AT 1 EAFE2 3 it
(Applicability) TR LA ERT A ABE T AP

A RIER Y o
4, %% & 7 {7428 45 MW thermal
B, 45 H BB WALE 45 MW

thermal

6. 4 4 FHTHB LA LT AEEF

|k
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AFEE#e JAREAT  BRANHT

Az 1F 45 MW thermal, =% &2 5% %

ek
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et
¥

1:3

g;bf_‘%cé‘

7. 2 %442 3880 B 5upg A
B EEBR R
8. LA IRG L LN RKA
9. F * 237 v AR Ao B &
BRER KR P REAASTEARR F

(Project Boundary)

W R ETA L P RIRE AL A 0 A
e3 LS
7R AP A Lot i Big * ¥ ihe 2 & B b
(Basellne &% ° }f&f% H Fqﬁ &-];;]MIEB Eﬁgg‘gﬁi%
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o
B
=H
5\%\’
)<.|
—h
s
4=

ARRAT (T

i
re

TRR)E P T B (TR B

R

T (BA#)ed 2 o 2o
A (TR a2mitedde

78 J5 (Leakage)

N

CFAERAP ﬁ%/@/@ﬁiﬁf BEHLAT iF
200km > P25 H - F v > F

# 426 200km > B ¥ Zvk

R

hi

(Project Emission)

s

I

1 BB B RIB ) 42 7 1 Sl irg

Az - F R B E 1 E “Tool to
calculate project or leakage CO, emissions

from fossil fuel combustion.”:*+ & o
CERERAN A F PR R

* & FTHR A 2_“Tool to calculate baseline,
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project and/or leakage emissions from

electricity consumption.”3+ ¥

A TS WAPIE: R S STECPLY Y

B

2y COM | 4|2 Z gt Achk £+ B
F R AR AT R T IR - o
FRVREREEIER

o w4 15 7% (Technological barrier)

F F I (Investment barrier)

o 2 (7%~ +7(Barrier due to prevailing
practice):

=

H i Rat
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4120 5ER R

b 2 BB R AR b

() AAm g e B AL ST 28 RATH 2 feiidhp s B R 0 B RS g

PR LA BER

RER R o k1 YK KA

A |

“Ykg/cm’ l_hkg cm
BE AR R A% o || e
7. 5kg/cm’~ 7. 5kg/cm’ & o
¥
[ maz. |
KR AR 7 aie. N, F IR A O
7. 5kg/cm’~ 7. 5kg/cm’s
4% G- ey 5 o A || fema.|| gwa
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(C) A HRIATE 2 B BASEMY 0 B &7 F £ (MW thermal)4r £

4.3 #7) o
# 43 Rz S AR R R A
iR i B3 L
WRFH | A | wfs | Bk
LHE ¥ B A & B R
wl A B C D E F C*E/860.05/1000
| s | A5 Kg/Hr | Mpa | Kcal/Kg | C MW thermal
| #1 | 15TON | 15,000.00 | 1 634.62 80 11.06
#1 | 15TON | 15,000.00| 1 634.62 80 11.06
£ 22.12

Note: 1 kilowatt hour = 860.05 kilogram calorie

d % 4.3 %77 A 3 & & SSC-CDM Type I.C Thermal energy production

with or without electricity (% 18 5<)# » % 4 BEArfV P 2 3 £ £ 7 742

i 45MW thermal z_ & < o

(2) A3 #E " B & B CDM u#

2. AMS I.C. (Version 18)j & =

" Thermal energy production with or without electricity ;| (% 18 5%x) - H i
FERLEPRFE 2P TR A MR O NFARG TR
AL v R gL 2 E S Tt kg 2 P E A 5 TYPE 1 24 %)

= SCOPE1 -
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4-1-3 A s 3x(Baseline Emission)
CDM z_ a2 & S5 i P2 ? » CDM 3 LFLEPU KP % 12
i€ Appendix B to Decision -/. CPM.1 #7537 2_o #73} #3 fL & 0% 30 fdk 2R

a:}’-“’?w HETHE ‘L« ¢ AR AT R AT~ ST et = FOUE R A HE o

ARTE 2 TR T fRRR G PRI R R G L £ YR FI R AMS
I.C.(ver.18)z i‘FL%W s ¥ A et ie K R F S m,-»}g MR T Rl e A 4

R 3’;:;,. o H AP G o N Ao

— *
BEthel’mal,COZ,y = (EGthermal,y /nBL,thermal) EFFF,C02

et
e

BEthermal,COZ,y : L y ‘E I"] }"?L J% * il }%' '} i m;}-}l: Az (tCOze/year)
EGthermal,y : l}-‘—"—-g’ y = ﬂ ?#J%g. /Eb E’TZI‘. i E’ﬁ/i %ﬁ‘ it ( G\]/year)
EFrpcos, DF v el gt ax R e (1C0.e/GJ)

N BL, thermal - F i ?L#iﬁﬁé Fﬁ%/{:‘ E&V ,/é':gt

4-1-4 & % 3z (Project Emission)
& AMS I.C.#ﬁg‘a’éﬂ v BiE A3 At P FTrmE o A s RPL
%/@/@ﬁ@ﬁi#ﬁi N P SRR AE S i £o2 £ == S-S S ) i SLE §

A4 ehParz H o Pty iR 4eT

L e Bl B8 ez o 0 ARpR® L fei i ARs 2> 2 5
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PEFARIL ) TF U ERFHEL T LETRE a2l
o0 B mARe fEECY i 2 RLEHR 2 TR R g < B enfedk
RFFAT R F|AARE RGP XA 2T Y 2 EerA 2

B iR 2 H AMS LCAH P #7om » 4 » B £ (Leakage) ® i

FE T AR T RAR S F o

2. PR BRI R L A G R kPR E W o AT
g R 2R R AL R B PR T A

P dg @ CO kg Bt R AIERTELF o

w
-\1\;

3T T A 4 P (PECO,, EC, )t 33 3 * 2 fedi b p 2
THEFLE L 120KW > £ 240KW e Flpt 2t i g 2 B %

W
*3\

Ao N deT L2

PEco, ey = Tecy ¥ 240KW™EF

grid,y

H

Tecy: fodkéhp= &% 3 ) Fik

EF grig,y TR ik

4-1-5 i/4F (Leakage, LEy)

& AMS LC.ondfe v mm B R R E L B Lk p R4 T RE 4 p
Trayrzde*g 882 FRAP ﬁ%/}%@il@’ﬁﬁi&&%ﬁiﬁi@ 200 km >
PR E R - F P o 2 A2E 200km B F A0k 0 AT E
O AEEIRE N o hd Akg v 2 o HEEARAZIE 200 km o Flm F B
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B ASE AL 2 Z F AR E AT AE AL 2 BRE A

LECOZ,Tmnspnrt,y = (VFHDD,COTy *VDHDD,y *MHDD,y )+ (CFCV,Coz,y *CDcv,y *Wy)

H

VF vopcozy © & A 84 & engax ik dic (tCO./km)
VD, D as yELA N D TR RS (Km)
M vop y PEAIE W D RE

CFeycosy - b 4y etz i (10 gCOy/t-km)

CDcy Pk y #E A R apeg (km)
Wy . é‘y,’&t’ﬁ‘%?‘—’»ﬁ’j%ii (t)

4-1-6 3+ » #¥ (Crediting Period)
SRR GERIHLEF R HE 2 E®REL Y T3CMPL,
Annex | % 49 P frr 0 B RERZ O RERT AR T2 -
FIE O EBLoE RS FUHES s HE LR LB
FLATE EATRLAN B KRB EREEF 2 PR I
HER -
b. Hzantr - hEFVRLELE T Z L F
ERREREZ PR HEF LR o

AL BRI BB SR IR AR - & o

She
|
it

49




4-2 ¥

AT LR E TR RimE ) Skt 2 A Bk
P BB A TR A2 AR RT 0 ARP s L xRt
wkﬁﬁﬁ’ﬂﬂkﬁﬁaﬁﬁﬁﬁﬂk’@f - BB SREE LT

oo & 3F 2 P B2t B 4o

4-2-1 F g

At n N4

— *
BEthermal,COZ,y - (EGthermal,y /UBL,therma/) l;:}?FF,CO2

BEthermal,COZ,y ?’: y "I r‘] Jﬂ— )% a it }%' ‘} i ér_ i E‘h'#’k ,,;;: (tCOze/year>
EGthermal,y . ’lLi‘—:af’ y ’& rﬂ ),’“3%',5_ /EJ7 eré)r_ i r‘.'r‘.l,i; < GJ/year)
EFFrcozy DR i SR g A i (1C0,.e/G)

NBL, thermal A ’7‘—«} :!D%J/E 1 %i’l‘ ﬁi%ﬁ: l/,éf‘j@:

AR otk R M RE R F MESHT 0¥ BT § HE B
WA P BEEW s F LR EE A hEcs 3.111 KgCOL/L » # B 5

L

9,600 kcal/lL > 402 4.4 %75 o p BT 42 (B & b WUt g2 4 2 9 )z 8 - §

—\

¥ 2 P g o 4ol

ST EE 2 P Al s 77,750.7 kgCO.eq/TJ -

Pyt o FRASEGBLFRAERUITEE N B EREF 2
WHAFRT > AAFEZ g G4oT
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EGihermary - 210,0094.76 Gl/year
EFeecozy - 77,750.7 kgCO.eq/TJ & 77.750 kgCO,eq/GJ

ViR RR] B L Yo 5 100% o AP ERIT AT L

BE hermal,co2, » =16,335.02tCOeq/year °

4-2-2 % g

AR 2R R em | &2 o e BRI iE AR Pl G

—=

FoBAE MR LR LR A BB AT A

L pRE -

Bodopias o N d i 4o

PE —T,., *240KW*EF

COZ,EC,y ECy

Tecy : f&3% & &% 7] Pl

EF grid,y T i

Eivihh a4 LN ER RGBT T (% 45) 0 T EF gy 5
0.623 kgCOeq/kwh o H ¢ > Tec o #00 £X dap & * b2 R4k 3% JE
Bt TEEL)E T T FF L o kAR £ 1T 1T 2,640

) PE(LO /) PE[RF22 X[ B K120 [E) FIQt AT T F £ 2 B P E G 39473

tCO.eq/ & -
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4-2-3 Bk

Y REWE AL AL 2 S F PR L AE A2 2 BT

= — “~

LECOZ,Transport,y = (VFHDD,COZ,y *VDHDD,y *MHDD,y )+ (CFCV,COz,y *CDcv,y *Wy)

He

VF vppcozy © A& 08 # et 2x ik dic (tCO,/km)

CFcycosy - b4y etz i 8 (10 gCOy/t-km)
CDcy Dk y & b4y TR e (km)

W, PRy EARPLfEREER (D)

dt R BT AR T AR s F i o & - 1
AR 5 BT o395 IPCC 2 M dfcd @ > £ 3|83 2 3 5 0.001011
tCOLIKM o @ &g (7 18 2. P ta - 5 10gCO,Mt-km » @ (R84 f4d 27

FRE AR B FE 2 o F M B B T R A BB

-t
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8- 2K E (LEco Transporty,s1)

POATIRE Afed LR RO MR LA EAS 2 — F
@mﬁﬁmxﬂAMMCﬁ%&ﬂaw&?%%%ﬁﬁmay@ﬁiﬁ$£
W 200km s Pl E 2t B H - 5 L ppac g > £ A6 200km s B F L0k o T
PREB - 2 MBEE VF wpcozyst FARE R 0T E AT ZMIREE
(LEcoa.transporty s1=0 tCO,eq/year)

8 = 28K E (LEco ransporty,s2)

d ° BARE 2 £ Role e B 8 EEdEAgiE 200KM o Flpt Rt
@%Eoﬂ@ﬁﬁﬁiégﬁ%ﬁﬁéﬂﬁﬁﬁﬁﬁiﬁ%%%’@@ﬁ
EFBREEET B BRI NEA LN I FET SR

Bk A ﬁ% iEGFET HTITKM » £ a8 o800 B

fpfiT 2 R 5 388 km 2 S ¢ Bia i E AR D
R BEBES) 5 B0Kmo 4r 15 ¥ Far i v fSE G Bl o & B Y F R
s’é‘ﬁi%lb'“réi 2 2§ X 5 6.96 tCO,/Month ] # £ § ) 5 83.55 tCO,/year
7 & A7 28 EE (LEcoz transporty,s2=83.55 tCO-eq/year) °

e - 5 YN B EH
=2 8% (I—ECOZ,Transport,y,S3)

é’ﬁiﬁs}éﬁigfgdﬁrﬁ Fied 2 F 143 CaiMep g » £ d Cai
Mep v iS4, 49382 3 S Bk RSP 5+ 2 d b EET 854
IR e
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B R A S EH D CaiMep & v %) 85km > £ 4y daiEix 3 o4 dpda

M

FufT 2 FEHEE) S 1949km o I B ARATRAF L N EAURB I ERIZE S
Sl o BEAE G 135 km o e s ¥ BB v ABA RS R B B2
FRALE BT A 4 2 $ g ) 5 19.45tCO/Month > B & 2§ 5 5 233.44
tCO,lyear 7+ & *# 3 2_ 8 ik £ (LEco2 Transporty,s3=233.44 tCOeq/year) °

2R REEZBEE A W4T

LEco2 Transporty,s1= 0 tCOeq/year
LECOZITransportly782:83.55 tCOzGQ/year
LECOZ’Transportyy’S3:233.44 tCOZeq/year
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%44 FritupaitgmEnt [FHEMR: FrcrkiFf]

FeéRiTHLFTAEIH* IPCC 2006 & iy ©
T ¢ REAFHLFTH G IPCC2006 & 3 i ez 95% G F AL 7 o

S RATHTMNG AT FLERE -

SRy

A B [C=AxBx(44/12)x1000 D E F=Cx4186.8x10°x10° G H=FxG | J

IPCC 2006 +# C ¢ IPCC 2006 # CO,#t | IPCC 2006 # CO, #¢ BT ERP T Rk F R
oo 0 o 2 ’ B R 4 1 i AR o iR P ,
ok skl . 2 i 2.
FEAL ] IPCC 4 e & 4 3% 4 e A% ik Ak 2 F FE R < "

wm L%k R
Cpx CO, % 95% % i |95% 1% 47 95%3 # |95% 1% 47
H = H = J e T 3 H FE  |BEH B e H >
¥ 3 Y R @ BRI 1

poA% Other Bituminous Coal | 25.8 | kgC/GJ | 1 94,600 | kgCO2/TJ | -7.7% +6.8% | 3.96E-04 | Kg CO2/Kcal | 6200 | Kcal/Kg | =1 2.456 KgCO2/Kg -1.7% +6.8%

Fad % Other Bituminous Coal | 25.8 | kgC/GJ | 1 94,600 | kgCO2/TJ | -7.7% +6.8% | 3.96E-04 | Kg CO2/Kcal | 6800 | Kcal/Kg | 31 2.693 KgCO2/Kg -1.7% +6.8%

et o Other Bituminous Coal | 25.8 | kgC/GJ | 1 94,600 | kgCO2/TJ | -7.7% +6.8% | 3.96E-04 | Kg CO2/Kcal | 6400 | Kcal/Kg | 1 2.535 KgCO2/Kg | -7.7% +6.8%

mES Anthracite 268 | kgC/G) | 1 | 98300 | kgCO2/TJ | -3.8% | +2.7% |4.12E-04|KgCO2/Kcal | 7100 | KcallKg | 31 | 2922 | KgCO2/Kg | -3.8% | +2.7%
£ Coking Coal 258 | kgC/GJ | 1 | 94,600 | kgCO2/TI | -7.7% | +6.8% |3.96E-04 |Kg CO2/Kcal| 7000 | Kcal/Kg | 31 | 2772 | KgCO2/Kg | -7.7% | +6.8%
ats Other Bituminous Coal | 25.8 | kgC/GJ | 1 | 94,600 | kgCO2/TI | -5.4% | +5.4% |3.96E-04 |Kg CO2/Kcal| 6400 | Kcal/Kg | 31 | 2535 | KgCO2/Kg | -5.4% | +5.4%

g% Sub-Bituminous Coal 26.2 | kgC/GJ | 1 96,100 | kgCO2/TJ | -3.4% +4.1% | 4.02E-04 | Kg CO2/Kcal | 5900 | Kcal/Kg | =1 2.374 KgCO2/Kg -3.4% +4.1%

% Lignite 27.6 | kgC/GJ | 1 | 101,000 | kgCO2/TJ | -10.0% +13.9% |4.23E-04 | Kg CO2/Kcal | 2842 | Kcal/Kg | 2 1.202 KgCO2/Kg | -10.0% +13.9%

B E A Oil Shale and Tar Sands | 29.1 | kgC/GJ | 1 | 107,000 | kgCO2/TJ | -15.7% +16.8% | 4.48E-04 | Kg CO2/Kcal | 2245 | Kcal/Kg | x2 1.006 KgCO2/Kg | -15.7% +16.8%

R Peat 289 | kgC/GJ | 1 | 106,000 | kgCO2/TJ | -5.7% +1.9% | 4.44E-04 | Kg CO2/Kcal | 2331 | Kcal/Kg | 2 1.034 KgCO2/Kg -5.7% +1.9%

g Patent Fuel 26.6 | kgC/GJ | 1 97,500 | kgCO2/TJ | -10.5% +11.8% |4.08E-04 | Kg CO2/Kcal | 3800 | Kcal/Kg | =1 1.551 KgCO2/Kg | -10.5% +11.8%
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Coke Oven Coke and
93 29.2 kgC/GJ 1 107,000 | kgCO2/TJ | -10.6% +11.2% |4.48E-04 | Kg CO2/Kcal | 7000 | Kcal/Kg | =1 3.136 KgCO2/Kg | -10.6% +11.2%
Lignite Coke

AR Petroleum Coke 26.6 | kgC/GJ | 1 97,500 | kgCO2/TJ | -15.0% +17.9% |4.08E-04 | Kg CO2/Kcal | 8200 | Kcal/Kg | 31 3.347 KgCO2/Kg | -15.0% +17.9%

Auviation Gasoline
ST 19.1 | kgC/GJ | 1 70,000 | kgCO2/T) | -3.6% +4.3% | 2.93E-04 | Kg CO2/Kcal | 7500 | KcallL | 31 2.198 KgCO2/L -3.6% +4.3%
(Jet Gasoline)

E LT L] Jet Kerosene 195 | kgC/GJ | 1 71,500 | kgCO2/T) | -2.5% +4.1% | 2.99E-04 | Kg CO2/Kcal | 8000 | Kcal/lL | 3x1 2.395 KgCO2/L -2.5% +4.1%
B Crude Oil 20.0 | kgC/GJ | 1 73,300 | kgCO2/TJ | -3.0% +3.0% | 3.07E-04 | Kg CO2/Kcal | 9000 | Kcal/lL | 3x1 2.762 KgCO2/L -3.0% +3.0%
- ] Orimulsion 21.0 | kgC/GJ 1 77,000 | kgCO2/TJ | -10.0% +10.9% |3.22E-04 | Kg CO2/Kcal | 6598 | Kcal/Kg | 3x2 2.127 KgCO2/Kg | -10.0% +10.9%
R R 9906 {
Natural Gas 153 | kgC/GJ | 1 64,200 | kgCO2/TJ | -9.2% +9.7% | 2.69E-04 | Kg CO2/Kcal | 9000 | Kcal/M® | 3x1 2.419 KgCO2/M? -9.2% +9.7%
(LNG) FA B
R Other Kerosene 196 | kgC/GJ | 1 71,900 | kgCO2/TJ | -1.5% +2.5% |3.01E-04 | Kg CO2/Kcal | 8500 | Kcal/L | 31 2.559 KgCO2/L -1.5% +2.5%
AR Shale Oil 20.0 | kgC/GJ 1 73,300 | kgCO2/TJ | -7.5% +8.0% 3.07E-04 | Kg CO2/Kcal | 8598 | Kcal/Kg | 3x2 2.639 KgCO2/Kg -7.5% +8.0%
5 Gas/Diesel Oil 20.2 | kgC/GJ | 1 74,100 | kgCO2/TJ | -2.0% +0.9% | 3.10E-04 | Kg CO2/Kcal | 8400 | Kcal/lL | 3x1 2.606 KgCO2/L -2.0% +0.9%
BT Motor Gasoline 189 | kgC/GJ | 1 69,300 | kgCO2/TJ | -2.6% +5.3% | 2.90E-04 | Kg CO2/Kcal | 7800 | Kcal/lL | 3x1 2.263 KgCO2/L -2.6% +5.3%
FAR
Residual Fuel QOil 21.1 | kgC/GJ 1 77,400 | kgCO2/TJ | -2.5% +1.8% 3.24E-04 | Kg CO2/Kcal | 9600 | Kcal/L x1 3.111 KgCO2/L -2.5% +1.8%
(74 )

AR F Liquefied Petroleum
17.2 | kgC/GJ 1 63,100 | kgCO2/TJ | -2.4% +4.0% 2.64E-04 | Kg CO2/Kcal | 6635 | Kcal/L Tl 1.753 KgCO2/L -2.4% +4.0%

(LPG) Gases

PR Naphtha 20.0 | kgC/GJ 1 73,300 | kgCO2/TJ | -5.5% +4.1% 3.07E-04 | Kg CO2/Kcal | 7800 | Kcal/L Tl 2.394 KgCO2/L -5.5% +4.1%
1p b Bitumen 220 | kgC/GJ | 1 | 80,700 | kgCO2/TJ | -9.5% +11.4% | 3.38E-04 | Kg CO2/Kcal | 10000 | Kcal/lL | 31 3.379 KgCO2/L -9.5% +11.4%

g Lubricants 20.0 | kgC/GJ 1 73,300 | kgCO2/TJ | -1.9% +2.6% 3.07E-04 | Kg CO2/Kcal | 9600 | Kcal/L Tl 2.946 KgCO2/L -1.9% +2.6%
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Other Petroleum

H i & 20.0 | kgC/GJ 73,300 | kgCO2/TJ | -1.5% +1.5% 3.07E-04 | Kg CO2/Kcal | 9000 | Kcal/L Tl 2.762 KgCO2/L -1.5% +1.5%
Products
Tz Ethane 16.8 | kgC/GJ 61,600 | kgCO2/TJ | -8.3% +11.4% | 2.58E-04 | Kg CO2/Kcal | 11082 | Kcal/L x2 2.858 KgCO2/L -8.3% +11.4%
9906 {
7 T RF Natural Gas 15.3 | kgC/GJ 56,100 | kgCO2/TJ | -3.2% +3.9% | 2.35E-04 | Kg CO2/Kcal | 8000 | Kcal/M® | 3x1 1.879 KgCO2/M? -3.2% +3.9%
ATEE
Wb F Refinery Gas 15.7 | kgC/GJ 57,600 | kgCO2/TJ | -16.3% +19.8% |2.41E-04 | Kg CO2/Kcal | 9000 | Kcal/M® | 3x1 2.170 KgCO2/M® | -16.3% +19.8%
F
ERF Coke Oven Gas 12.1 | kgC/GJ 44,400 | kgCO2/TJ | -16.0% +21.8% | 1.86E-04 | Kg CO2/Kcal | 4200 | Kcal/M® | 1 0.781 KgCO2/M? | -16.0% +21.8%
B A Blast Furnace Gas 70.8 | kgC/GJ 260,000 | kgCO2/TJ | -15.8% | +185% |1.09E-03 |KgCO2/Kcal| 777 | Kcal/M® | :x1 0.846 KgCO2/M® | -15.8% | +18.5%
H| - Municipal Wastes 25.0 | kgC/GJ 91,700 | kgCO2/TJ | -20.1% +32.0% |3.84E-04 | Kg CO2/Kcal | 2098 | kcal/lkg | 313 0.805 KgCO2/Kg | -20.1% +32.0%
B FERAS Industrial Wastes 39.0 | kgC/GJ 143,000 | kgCO2/TJ | -23.1% +28.0% |[5.99E-04 | Kg CO2/Kcal - - - - - - -
Wl Hs g Municipal Wastes
27.3 | kgC/GJ 100,000 | kgCO2/TJ | -15.4% +16.9% | 4.19E-04 | Kg CO2/Kcal - - - - - - -
i gl (Biomass fraction)
| A -FHE Wood/Wood Waste 30.5 | kgC/GJ 112,000 | kgCO2/TJ | -15.2% | +17.9% |4.69E-04 | Kg CO2/Kcal - - - - - - -
B Sulphite lyes
2R 26.0 | kgC/GJ 95,300 | kgCO2/TJ | -15.3% +15.4% | 3.99E-04 | Kg CO2/Kcal = - = = = = =
ks (Black liquor)
# EY:d Charcoal 27.3 | kgC/GJ 112,000 | kgCO2/TJ | -15.3% +17.0% | 4.69E-04 | Kg CO2/Kcal - - - - - - -
Hiw FA Other Primary Solid
30.5 | kgC/GJ 100,000 | kgCO2/TJ | -15.2% +17.9% | 4.19E-04 | Kg CO2/Kcal - - - - - - -
e Biomass
A ) Biogasoline 19.3 | kgC/GJ 70,800 | kgCO2/TJ | -15.5% +19.1% | 2.96E-04 | Kg CO2/Kcal - - - - - - -
EAN ) Biodiesels 19.3 | kgC/GJ 70,800 | kgCO2/TJ | -15.5% | +19.1% |2.96E-04 | Kg CO2/Kcal - - - - - - -
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B2

S

=

Other Bliquid Biofuels | 21.7 | kgC/GJ 79,600 | kgCO2/TJ | -15.7% +19.7% | 3.33E-04 | Kg CO2/Kcal - - - - - - -
Tt
ECp-LE i Landfill Gas 149 | kgC/GJ 54,600 | kgCO2/TJ | -15.4% +20.9% | 2.29E-04 | Kg CO2/Kcal - - - - - - -
TRt 3 Sludge Gas 14.9 | kgC/GJ 54,600 | kgCO2/TJ | -15.4% +20.9% | 2.29E-04 | Kg CO2/Kcal - - - - - - -
i f 2
Other Biogas 149 | kgC/GJ 54,600 | kgCO2/TJ | -15.4% | +20.9% |2.29E-04 | Kg CO2/Kcal - - - - - - -
Aviation Gasoline
T 19.1 | kgC/GJ 70,000 | kgCO2/TJ | -3.6% +4.3% | 2.93E-04 | Kg CO2/Kcal | 7500 | Kcal/lL | =1 2.198 KgCO2/L -3.6% +4.3%
(Jet Gasoline)
LR St Jet Kerosene 19.5 | kgC/GJ 71,500 | kgCO2/T) | -2.5% +4.1% | 2.99E-04 | Kg CO2/Kcal | 8000 | Kcal/lL | 31 2.395 KgCO2/L -2.5% +4.1%
B %L Motor Gasoline 18.9 | kgC/GJ 69,300 | kgCO2/TJ | -2.6% +5.3% 2.90E-04 | Kg CO2/Kcal | 7800 | Kcal/L Tl 2.263 KgCO2/L -2.6% +5.3%
| L Gas/Diesel Oil 20.2 | kgC/GJ 74,100 | kgCO2/TJ | -2.0% +0.9% |3.10E-04 | Kg CO2/Kcal | 8400 | Kcal/lL | =1 2.606 KgCO2/L -2.0% +0.9%
B | e Kerosene 19.6 | kgC/GJ 71,900 | kgCO2/TJ | -1.5% +2.5% 3.01E-04 | Kg CO2/Kcal | 8500 | Kcal/L Tl 2.559 KgCO2/L -1.5% +2.5%
| e Lubricants 20.0 | kgC/GJ 73,300 | kgCO2/TJ | -1.9% +2.6% | 3.07E-04 | Kg CO2/Kcal | 9600 | Kcal/lL | =1 2.946 KgCO2/L -1.9% +2.6%
R F Liquefied Petroleum
17.2 | kgC/GJ 63,100 | kgCO2/TJ | -2.4% +4.0% | 2.64E-04 | Kg CO2/Kcal | 6635 | Kcal/lL | 31 1.753 KgCO2/L -2.4% +4.0%
(LPG) Gases
AR AR 9906 {
Liquefied Natural Gas = = 56,100 | kgCO2/TJ | -3.2% +3.9% |2.35E-04 | Kg CO2/Kcal | 9000 | Kcal/M®| 3zl 2114 KgCOo2/M? -3.2% +3.9%
(LNG) A4 @

o LA R R 2010 £ SRR R AR L AT RAT LR D i A SE tREL .

3- MEARFREGHET FrakEE D G2 AR 2000 £ AREE 2 FHE o
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% 45 T Epicitiiick
[FH kiR A etk g ]

ChRET 4 P Tl

T2k B2 4l

et Fa 2t dm il | COp 3 % | CHy 23 7% | NoO £ 3z | COge 3z ' -
a5 ¥ Hc T % /4
04 & FF 3% ik T - - - 0.632 e BTG
95 & 752k 4 ¥k w4 — - ~ 0.638 ~ TR e
96 & FE 3K ¥k @ - - = 0.637 TR R
97 &£ 35 2% Al o 4 — — — 0.636 ~TlR wo B R
98 # Tp % Ak 74 0.623 2 TlR iR B
ERERTE S Cil X7 /R
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4-2-4 B ¥ PR E G E

Y RIIAMP P F P BT FlE 0 AMSILCARE Y

PR R AN B L T AN

ER, = BE, — PE, — LE,

He
ERy : %% y & chiicip £ (1COzelyear)

BE, : &% y & il siptc g (tCOseflyear) , % ** BEwermal, cozy
PE, : &% y & a3zt F 3§ (tCOselyear) , %3t PEcozecy
LE, : &% y & k45 £ (tCOzelyear) , % *% LEcos Transporty

ANt ey g dMPEERFRLESFE 2NRG

FB- ¥R d

ERy,Sl = BEthermal, CO2,y — PE CO2,EC, y_I—ECOZ,Transport,y,Sl
=16,335.02 - 394.73— 0 =15,940.29 tCOelyear

s - 25288 %% 95 15940.29 (tCOselyear) -

FH - BB RE

ERy,SZ = BEthermal, Co2,y— PE CO2,EC, y_I—ECOZ,Transport,y,SZ
=16,335.02 - 394.73- 83.55 =15856.74 tCOe/year

TR EB - 2 RMREE 2% 95 15,856.74 (tCOselyear) -

FBzEAERE

ERy,SS = BEthermaI, CO2,y— PE CO2,EC, y_I—ECOZ,Transport,y,SS
=16,335.02 — 394.73- 233.44 =15,706.85 tCO,elyear

FRrFBE 22 B%RE %95 1570685 (tCO.elyear)
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bR T RArs 2 R T o M - 2 R E e ke
4o R L E & 1504029 tCO, ; HET T b A a0 Hpp g
EBo S WAP L 2401C0, 0 sz BB IR LR LB A L o

4-3 AL 1

Amv 2GR AR REFEFER B RERICE R T
2P LR ART R ANV L GBI A FEA A &
REH A A ERMBBPRF ALY 0 5 L 15 2 FSEMG H Y
% 600,000 %~ ;@ FiFX AR EREBRZAFD G TLE o AF &

A

AL AR LA REFRLFES AR E LR A A

&
o

L

& L ER4
[ ""*F.”’
® ﬁtﬂ A @f‘ﬂ_aﬁq’f
o
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Egy Ak
EYELABHED P AR B E
T2 EHF AL RS L AEREES AT R e
%Tﬁﬂ%@%iaﬁﬁ%F’6@@%91£%E*é%@g;%
CZ BRI A D BT AEET I RIERF T2 R I B ERREPN R
= DA 2 ~§R%¥

%ﬁ—i@ﬁ*i
o2 a8 ROTRMET 2 T8 A BN BEEY

2,
P

i rt2 A3 FlRET 247 % o WA
4 #

%i-
%

) ) 6{3
ETIRS

’i"’i’]* k’b ) \:’; ;’1;%_\/1'111\53% @ﬁi : \'—E‘;’%‘:l}g"‘i, 7

ET 5 20 KM s FJpt > 55 - L@ﬁi%]a\ *E 147 2 =)

B8 = 1@‘@?}%‘?‘

P RE T e SRR S 388 KM » 4o F 4R M AT &
BH oo REINA 22 A5 4398 F /PR @ pEIEREER S 157
KM>s pid & A % 7.91 % = /v ”%ﬁ:i@ﬁ*ﬂﬁﬁﬂ&
PR

A%z BT ﬁ%ﬂ B EREHL Y 5 1,949 KM » 4c F SR B AJE &
BH RIS 2 A A G 56.31 F Afea pRIE AR S 220 KM
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C. *EF =4
AERHANMZFRY GRI I FAR AR Mmpin T
*lﬁ*+%hﬁ+%%%%ﬁi#§’
PlE A E 0T EE FE LA AN 35200 & o B AEGR TR

Forla 41

TR

36923 £ ~/* o

d. o aig e g A

feddhp e B AR R ERABREL P LY A L 15
thr 2 feddhsp - 2 # A3 R4 2 &5 5 375 % 40,000 ~ ; 4 5 3
A A B4 5 1,025.64 £ </ o

e. FEE U B AL

IRk /,%#ﬁ o FEEVELS A A 2 AR EAAEE 5 20%
[ Matsumura etal., 2005) > ]t » >t A3 ¢ > & F Ev 2 fo8E 5
690 it » g ihip TS A 4 2 feB AR ) 5 138,000 2 T o B fSd

B ASLE 5 0055 £ A/ T B AGARILS A8 5 7,500

¢

F0 o D WABEAAL T R g 0 ART R TR
FEHA R R PR 2 HE o FR

Q\;j‘éppi’i»%tbjaﬁlgﬁ,ﬁ;\;ﬂiéo
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f. f&8

s L T

aﬂ,

T4 2 AR

i

R 2L b -
S _._"”‘I' -

By @a AR AT

#EEE B 120 KW -

% 2.9 &%
THBH L 471139 % </

o]

SRR
e

£ 34 240 KW -
P ieE B TR L 22 % > & p 1 i 10 /) BF O B ARER
% 52,800 KWh & p a1 §

J‘L”(—!i\:"z\ 46) ﬂ&pigaigr

BB gl FFA A BREFHE S B A G5

%ﬁ—i%

BB -2y

N

H8 =2 ¢

@A 008,881 £ /&

@A 11,326,382 £ /&

A 11,447,939 £ /&

%46 ZFBEHNZFESAT £ L

8- s = 5= H

fer s A 58,650 58,650 58,650/ % ~/*
E A A 1,010.99 35,802.64 45,932.41|% ~/*
LA 3,692.31 3,692.31 3,692.31(% =~/ *
AT S 85.47 85.47 85.47| % ~/"
g B T 7,590 7,590 7,590\ % ~/"
T 7 4 4,711.38 4,711.38 4,711.38/% ~/*
Pl 75,740.15|  110,531.80|  120,661.57|% =~/*
£ 3t 908,881.82| 1,326,381.66| 1,447,938.89% ~/&
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4-3-2 €30 & % fe ¥
T @ E LR M T LR E R R EE ) Ak
*

e

Y

HELE AR S R R B SR AG R T fER R - ],

14

’~

]

R B (RS g S TRt P Y 2 s

|

(RSN

P 2011 & 01 * ¢ b S P & K1 o MA 4 (0.5%)4
19,555 #7 5 /24 o M ABHR AT R T 0 %8 o1 b

TR

#

WE AR ¥ B2 w o X B 2 E M il .95 250

MEIT 0 R IR S T 19555 AT SR/ A R E 0 iz FHEBF B AT
A

§ g2 0 B9 5 1,805,077 £ ~/# o P s 4R
%#ﬁ%’ﬂiﬁﬁﬂ%ﬁ%wa‘ G p e SRR A
“_‘q‘:/é‘-‘f":l'; :!!i_ o ] $ ’}’_\5 o) }Eé 9

4-3-3 B I E
AR F AL R LG 32 EM BT RS d 2 E D
27BN E I E E - CRRARE R L A2 TS
RPN HE R R o RS B R AT 0 P TP R
# #&2% (Voluntary Carbon Standard » VCS)* so v~ § i s ¥ i 5 8
Fal o Ame ALY o SR FRE ERIER2 7 o Fl A
E0 AR 2 CF LRSI -

8- 2 R E 5 1594029 tCO)/ & » Flp & & @it §F 5
127,522.32 % =~/ & ; 5 - 2 p# 8 5 15856.74 tCO,/# » F]pt & &

‘w

N

BT E = 126,853.89 % ~/# S B = 2 pE 5 15,706.85tCOy/ # >
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plE ERR T E 5 12565479 £ A E AP RTIR S FH k2 W %o

MR A T RUTE H A 2 A e

4-3-4 3, AT
AT AL EGARE AR BRE EL EUE Y AL 2

BpEfcE Bdcp £ Y ES A B3 R EFRSDI B P BT E

PR 2 AR B SAocE o BB I F A4 4T -
ZRAIEZ E AT E 5

By - @& 41 1,023,717.43 % ~

M8 - & &jEF] 605549.16 ¥ ~

B8z & & jET] 482,792.83 £ ~

* g RRIEL £ GAVRE S

Fs - & & jE4] 896,195.11 ¥ ~

R

F8 - & & jEF] 478,695.27 %

N

M8 = 1= & jEF] 357,138.04 %
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- BB A TR EF PN IR F IS (Internal rate of

return, IRR) A 4782w 4o &£ *TL 47 (% 48 #757) » ¥ BT 7% &

7 5 AcE BTl S 896,195 £ /& 5 IRR 5 149.37% > % #
wofcE L 0.67 £ 5 FafcE 2 EJIRIRE S 1,023,717 £ &/
& 2 IRR % 170.62% » 2k % w fc & 2% 050 & » H 31 & 'wmif 3t 4
4.9 #7] <

7

7 F R E B G 478,695 £ ~/& > IRR & 79.78% 0 Rk # W
fe£ P E 125 &5 F e E 2 JEFIRI#% B 5 605,549 £ ~ /& > IRR
% 100.92% 3% # w4z £ 5 099 £ H 4 B wIE 3t 4 4.10 #77

B8 =

% F AT F 4 5 357,138 £ ~/# » IRR 3 59.52% ¢ % # w
Je® 5 1.68 # ; A jc £ 2 B4 # 5 48391 £ ~/% > IRR
% 80.66% %k wr £ L5 1.24 & > H 3 & WmIp 3t 4 411 #73) o

%
FRECE  H AT A E P
ARERZ v E T IRR R s AR GBF L LLER
MOE AR AR R R AT S R B P R ARE A R A

PEEP RS F R R P I S E 2 1L

67



247 ZEBREVZBEFEFT £L
T8 - H8 = 8=
¥iE S A 908,881.82| 1,326,381.66| 1,447,938.89|% ~/&
R 1,805,076.92| 1,805,076.92| 1,805,076.92| % ~/
AR E 127,522.32|  126,853.89|  125,654.79|% ~/&
Mo (FA%) | 1,023,717.43]  605,549.16|  482,792.83|% A/
BIgHE (F FAL) 896,195.11|  478,695.27|  357,138.04|% =/

%48 = B2 ES IRR & wjc# 4
Hs - = o=
7 32 ETI(E £) 896,195.11  478,695.27  357,138.04
P2 ETI(E &) 1,023,717.43  605549.16  482,792.83
% 3 A2 IRR 149.37% 79.78% 59.52%
# 2 IRR 170.62% 100.92% 80.46%
7§ R w & (&) 0.67 1.25 1.68
3§ Az v & &) 0.59 0.99 1.24
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249 FH- 2P IR FRP S AT A
M S
, &

(H 5 % ~)

0 1 2 3 4 5 6 7 8 9 10, 11, 12 13} 14 15 16 17| 18| 19| 20
fersng 4 60
foRbclBy & A 90.9] 90.9] 90.9] 90.9| 90.9| 90.9| 90.9| 90.9| 90.9/ 90.9; 90.9/ 90.9/ 90.9| 90.9/ 90.9| 90.9| 90.9| 90.9| 90.9| 90.9
AL IR I 180.5/180.5/180.5/180.5/180.5/180.5/180.5{180.5/180.5{180.5/180.5{180.5/180.5| 180.5|180.5|180.5{180.5/180.5/180.5|180.5
AT E 12.8| 12.8| 12.8| 12.8| 12.8| 12.8] 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8| 12.8
AR E -60| 89.6| 89.6| 89.6] 89.6] 89.6] 89.6] 89.6] 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6| 89.6
7RI E -60{102.4|102.4/102.4/102.4/102.4/102.4/102.4/102.4/102.4/102.4|102.4|102.4|102.4|102.4|102.4|102.4|102.4| 102.4|102.4|102.4
#m 12 IRR 149.37%
7z #f IRR 170.62%
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%410 HH- 2 pIETEP SIS A
= A
, ¥

(H 5 % ~)

0 1 2 3 4 5 6 7 8 9 10 11| 12| 13| 14| 15| 16/ 17/ 18] 19 20
fodthp = & 60
foRbclBy & A 132.6|132.6|132.6/132.6/132.6(132.6{132.6/132.6{132.6{132.6|132.6| 132.6|132.6| 132.6/132.6|/132.6|132.6|/132.6/132.6|132.6
AL G I 180.5/180.5|180.5/180.5/180.5/180.5/180.5{180.5/180.5|180.5{180.5|180.5{180.5/180.5/180.5/180.5{180.5|180.5|180.5{180.5
AT E 12.7) 12.7) 12.7| 12.7| 12.7| 12.7) 12.7) 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7) 12.7| 12.7
B ITE -60| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9| 47.9
7 AT E -60| 60.6| 60.6| 60.6| 60.6| 60.6| 60.6| 60.6] 60.6| 60.6| 60.6|] 60.6| 60.6| 60.6| 60.6| 60.6| 60.6| 60.6| 60.6] 60.6| 60.6
AP IRR 79.78%
7z #fE IRR 100.92%
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%411 Rz 2 p IR TR S AT 4
& A
, F:

(H 5 % ~)

0 1 2 3l 4 5 6 7 8 9| 10| 11| 12| 13| 14| 15| 16| 17| 18/ 19| 20
FoE S ~ 60
foB i 3 & A 144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8|144.8(144.8
EhE g A 180.5/180.5/180.5/180.5|180.5|180.5|180.5/180.5/180.5/180.5|180.5|180.5| 180.5| 180.5| 180.5/180.5/180.5/180.5|180.5(180.5
B E 12.7| 12.7] 12.7| 12.7| 12.7| 12.7) 12.7 12.7| 12.7] 12.7] 12.7| 12.7| 12.7| 12.7| 12.7| 12.7| 12.7] 12.7| 12.7| 12.7
R F -60| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7| 35.7
5 R T E -60| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4| 48.4
& B IRR 59.52%
7 A1 IRR 80.66%
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4-4 5T H 4 7 (Sensitivity analysis)

Uﬁ?%ﬁ%%$$ﬁ€’ipiﬁéiiiﬁﬂ%§é€MM
BooRkRITTI AN B LB SR P2 EBMHH S 361 F /0K
b 2011 # 01 " > &b b i 5 6017 % ~/2 4 5 F)pt kAT A 2
i ot 361-600 £ A A pF o fea B A E AR A 4 o

4-4-1 F5 - 5 BA 7
afeb s E e H

WA AW 8 FAZBTENRT PRI R o
51-119 ¥ ~ 2 & > &2 £ B § 230 5& 2 £ 361-601.7 # ~ 2 FpF >
IRR E&5 B 5 217% Mz f E-EM HEE & 2L 5K 361 %~
AfedE B e F o0 119 £ A IRR B0 0% TV i fS
(% 412) 5 F 22> ZRAEICE2ZHFRT 2 IRR B § 5 196% -
BB FILERE G E MR L 36 E A feRE YR
& 2102 % A pF 0 IRR @ %] 3 0% & F 7 5 A5 4E (% 4.13) -

%412 FRUTEZ BB L B RsE AT (8 -)

Fem bt |8 BRE A1)
(% =/ 2w) 601.7 541.5 481.4 421.2 361.0
119  123.70%  93.61%  6353%  3334%  -3.52%
102  147.16%  117.07%  86.99%  56.90%  26.58%
85 170.62%  140.53%  110.45%  80.37%  50.27%
68  194.08%  163.99%  133.91%  103.83%  73.74%
51| 217.54%  187.45%  157.37%  127.29%  97.20%
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%413 7 7R EZEREL N B RAE AR )

feEp R |E8RERE A 2R)
(% ~/2wg) 601.7 541.5 481.4 421.2 361.0
119 102.45% 72.36% 42.24% 10.55% <0%
102 125.91% 95.82% 65.73% 35.57% 1.05%
85 149.37% 119.28% 89.20% 59.11% 28.84%
68 172.83% 142.74% 112.66% 82.57% 52.48%
51 196.29% 166.20% 136.12% 106.03% 75.95%

bk i s £ 8 i

EAME R S F 0 85 £ A £ B 3t E 24 361-601.7
FA2 FE HpEERLE 00 0-112 2 A2 FpF 0 H IRR %
B 5 28.84%(F 4.14) 0 Flpt > FIN LR T o A IIE BT 0 F

LB
|22

23 il
BT WL YR F AR L e L

£ o mEAIEIE

EERHEBFHELL306LE A AL

o
-

A&k

iy
=g
=

1"3

Bt 2

%414 pigps €0 A A AT (F 8 -)

AR [£# (5 AI24)
(% ~/2wp) 601.7 541.5 481.4 421.2 361.0
4.8 162.12% 132.03% 101.95% 71.86% 41.74%
6.4 166.37% 136.28% 106.20% 76.11% 46.01%
8 170.62% 140.53% 110.45% 80.37% 50.27%
9.6 174.87% 144.79% 114.70% 84.62% 54.52%
11.2 179.12% 149.04% 118.95% 88.87% 58.78%

73



CARifEL fod ¥ i

% 415 54 416 £ AfE - iEET o g AR LN E o R
BofeB B agtatre F £ Hif 55 29601 2~ fo3 8
it iE 2w bl-110 2 A2 F o ApfEE R L& 0 0-112 £ 22
Bprs HIRREY 33 1152% ; F £ 5§ 5 & 2ovp 361 £ ~ pF
FAEE B F M E 2eE8 F L A e E Bt F 2ep 110 2 A
IRR & #] ** 0% o

% 415 BAEE R AR A (8- )
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