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FhERIIR S RS, [1.1.5, 2.4, 3.4, 4.4, 54]

5 1EJ=10"£H =23.88 & Jimifi 4% (Mtoe) .

6 FRT60%HIMLG DRI ELLAL, hvh 29 20% 2 40% 1A= SR HTAA A8 5 5 B — IR BESR O Pty L A9 %
8 RAIIARRAE . AR FEERE LA AN . [2.1, 2.5]
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HHa B RAE T R, XA R T I A% 557k [1.1.9, Fi¥fH2.4]
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LKA BAERIFEEAREB NSRRI T BERER A RFEEK. kbt T &
Pl GE 2 WA S TR), (RS — ORI, AxERnT P2 BRI 1 S R AR ) KOG i A Bk BRI 5
K(EISPM.4)[1.2.2, 10.3, FffF2]. fEr PR, RBHBEMIHE AR 1K, AN
Ffon] 2R BE TR B A S KBRS o W FATAT o —nl AR BEYR,  RIELE R AR J1K
SPARRTRAR I X, H 5 a7 K PARE, — 3 B IR R I HE KL &[1.2.2, 2.2
, 2.8, 3.2, 42, 52, 6.2, 6.4, 7.2, 8.2, 8.3, 10.3] . 1H/E, 7EHKINHIKN LI AEH

7 BRIy e SCE R BERFFURIAN A% . ESRREN I A B A Iy e H i 1o 4 1 S i 28 1 7 YO AR B R R v
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SIETE O BERIRERAE HHMEFIESf, (EEX XL g mizE R
HEARRIFFIE . DA BRI TRV 205 00 N EGR T30, BT DA BRI AR ALK 52 i mf
FRAEREYR A A, B AR SIS ) At D) P R B R AN o 1 o 03 5 T AR ) i 11D 7 (A
R ISR BRI AR A AR ER), AURBR A W] S AR ) REUS AR KBRS )
WER AR SR ARAR T2°C,  FilvEAE A BRYE FEOA AR 0 B YR B AW 7 7= A 1) S R s i AH
WFEE /N o AHSZ, BT RAFBTE 25 DX Jak 2 1) 1 22 S U AH 0K, |l T sl B 1) S s L sl B e K
DR AN PO, T HL e ] P AR RE e 07 AR LE vPAR O HMERE B K [2.2, 2.6]. KT
KFHBE, AR T SRR AR 52 M0 2 5 o A AR AL, E2 T F X A A 6] e R R )
I /N3.2] KT /KHL, AT AERE AR ) SR vk i 2. AW, 4558
AR 2 25 [ ] N R 0T B R EAH R IR0 [5.2] . SOt R B, Pt
AR 0 AR KB TF R AR ) 7= A E K58, R mT DAYIUE XU RE 23 905 19 [X 38 2 A
WP RAARA[T.2] TRVH AR AR AN 20 H FBE B IREAE GBS (1) ISR b BE 43 A 7= 25 5 2 58
i, [4.2,6.2]
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EISPM.4: 5527 =7 HATFLEE W P A 2R A A BB I X ). i TR AR BB R AT 2RI &, R Al BT A — IR R A LE 1]
PO FERL mTUREERIE ), AR R R (117, 1.2.3],

TEe BRARR S BRI AR A ER A R RERE SN B ), I TUBR CIEAR I RAEATH 0o VR IRl F 24 B ks Tt tlig, ihie
PP TRUR B REBEIR U — IR RESIR S, (ERERS ] T 2 A AP RIS oK o IXIRIE T 8 A0 073E, IFIS TASKAFEG: BRIk, dhe™ L IX TR
FEF PR Z A BT BT ko 6T EISPM. ATt i Bl M pTid I Ah 8 BB, WSS TR BARALA (RUREEARTETT)

12



BRI Z A B RERANTELRERAS TMEMERENE, 2AERRER
TaREREEESFT LERESS N . SOTEBMAEm N T S 4 ) o] 5 A= BEIRHUAR 17 1k
PREYR A DX TA) A i 1), I TR LU R 25, Horp R AR TR s fE AR
fie FAFAEMIR 25 5, LR A I L2 (ISPML5)[1.3.2, 2.3,2.7,3.8,4.8,5.8,6.7, 7.
8,10.5, FF3]. FLen] A RRRE A KA B i el s L R e . 52
e AR BRI ARAE SR L IR Bt AT SE G I I REYR IR SS,  I an eI AT A A IR A
X, BB LG = A A e YL Y JE Al it 1) X 8. AEtH SRR 2 50X, iR 2 Pl
PR RERAS B P R, TR &S MBULE k. [2.3,2.7,3.8,4.7,5.8,6.7,7.8, 1
0.5]

ARG VR IE N AN A B T Ak, AT 4R y ml FR A BRI AR S84+ Jg o IX LRI 35
T H T R PR T S A0 A% LB 1 B (EISPML5)[10.6] . T H A [ HEAL BE VS B A
A e HA (R BT 58 4 T AOME— DR 3R 5 REVS (I e B (W 5| 13 R T- 5 B2
RIZe5E . FRBERE 2T T, JF BT B AR AL AR IR 55 (2 v ) 7 3Ky Ve ) ) i iR
SR AL LU I A TE 200 BEVR 2R G (A AR 15 AR ) s I ik - [8.2, 9.3, 10.6]

REWAIBERFERARMEAC TR, MATEZRAHTESHE-TERER.
HEIUHER, CRYI AT HAEREEORRAG T RED, AR A R, EAR
A7 I 388 A A% _E K S0 (e T TR AR BE YR A A SR AN TG T, R T A AR KR ) (1
SPM.6). % T ANRIIRE) A7 (Ui A« USSR 0E L 1t e 4 ) FH 0 2% 20 i R R v 154 e U
BNy Z B R sE ) ik, JFAESARARINIR[2.7, 3.8, 7.8, 10.5]. FililiAKs
SRE OB R, AEHEST N R S, RN AR RS AR AR KT 9K T REAS 3
AR 10 T BT ) I 451 B 50T M SO TR SR A P M R s AR A IR iR
(RN T ARG S EDIREE, AR AT E) RS E (K A M PE i 5 AR [2.6] i PVAICSP
FOR UL A= T A[3.7] Hish A A R G5 (EGS)[4.6]. 2R 27 HIAR[6.6], LU B+
MRE AR R KL BETH7.7]. 5 RS L8] PR REIRBORAI L, TR K Ll it 20
BRI R 2 W B, (ERE K R H AR T AL, l {5 2 b e oK g o H AT
ARWATPE,  JF Al S g i 3 AL I H R TERES.3, 5.7, 5.8].

BRESARLASN, iR ERREMEMRBB AR, FEFATBERREAR D EESIKH
WMEEXMEERE. A T A R A W ae s, G 2Rl S
FIRFEETERERS, REN% LLsn KPR BEHb D 57 5, RSt sy S8 BB A0aE I 5 KAk
[SPM.5, 2.2, 2.5, 2.8]. X T KFHAE, B TEEM RS EMREAS, HHE RS
BT, A RN 2R SR i v S ) RIS AE[3.9]. S T HBINGE, BT IR A — AN FE Pk 2
TIF B 388 5 R 3t P R G (EGS)REMS A B 50 I nTRFEEARIT 2 IR HI[4.5, 4.6, 4.7, 4.8].
FOK I H nTRer= 4 S R AR SR S R, X L SRR KR B ER T Akt s, (A
Bedr R Y AR P 5 S O I PPl AT R i T, IR R X AR 2 T AL &
DL A 6T BEYS RV K () 75 5K [5.6, 5.9, 5.10]. HEVEREUE AR T AT 75 28 T 7= Y 550 H 1k
Hly, 2T B S A R HE S A G T T BUR TR IN6.4]. T EE, BT AR
2 FEEF B KON SR e, DRI ORI 7 4, AR AT S 2 % R
BATIRY), XV EE7.5, 7.6, 7.9].

8 AL REIR IRASTR S REPR A R GUAEIL A iy I (K eAS s AT S A T 5, AN RS LA iy J41 300 Py Al 23U
BEAAS L REUR,  DASKIUS SOV A W QAR LI (EBE R ot BT A AN, (AR P & &) K
Ay WA SRR RAS AN I A . AN RHRBAR A CFR AN .
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EISPM.6: $ZXT B LLFIER AL 2. (a) BEPVECRIRE [y R Bk R S BLA (o) FIH BEAE /™ SR A Bk H1E13.17, 3.8.3;
K7.20, 7.82; K221, 2.7.2].

e AERMER RS b, AR IR, IXEGR T EARIREE . AR E KSR T A TR R A SCER . ST R AR A, T BILRR ) 4 BREL
Pade. MPEREE R, SRR AL R H R R SN A R B ARG T %A UL REUR A 9 B4R [7.8.4, 10.5].

4,

RN SRR RATREIR R L

EMATBERECHIIRANGREN RK[8.2F SR ALK iHF AT [8.3](E
SPM.7).

AR AT A REIR A4S o AT 2 A RN () R Pk AR RO ARAR . oSl n] AR YRR ML oA
2o HE T AR AR (U R K F ) P RE D SR, H L N R B SZ B M A B B . A
SO ] P A REYR A ATAR K, AT TR B . A S R AR REYR M BE RE R A, BRI
S4B o FORERE i aT I L BN AR S P, SRR T AR BRI R R A,
BRG AN [8.2]

MPREBATBEREMARS KU EGRIERNAFNLEMNATL, ATMiEEH
BERENGEH, XERARKLZAITH, BRABER—EHEEHEK. TREEAHK
FERWBARH S, TvER 238 0 nl 7 4R REUR 43 %i[10.3, %£10.4-10.6]. JCib &K HL.
PERREHA R SABRE B WA R (R0 45 B Rem N Zeut R ATE), AT 1A= A Y5 1E fil
AN TJT TS B P S B e T FARIAES . AR, IR I REVR LN, R ZE 11 24[8.2,
8.3].

BEEIE AN A Al A REIR D BRI B RE IR N R G R B A FIBE B BUR T H BT Ry Al
BEREREME. THEERBENTREMFSES. REHS, URZAFRRNAETIAL
B.

o FHAEREIRRENS B PTA R RS, KB HIRI KRG kI [8.2.1], /MRS R 4¢
AN R SR [8.2.5) AHORHI AR GUhy AL FIR & A il SRS PE . i R RE R BEIE . g
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PRI BT MBI . kM, FesRESER . FEHINERERE ). Ll i B oK
Hiy R REM AT E R T I RO ORI BE A L (CSP)AHLE, JXURE KBH REYLAR AESEAN
Jo# HURE T KICSP I EE XE AR L) R 4

A AR AT AL R IE B E, Y Rr R GO AT SE IR R VR ARG S H P o HL A v
Em o BT P24 HE U RN S T RSEAS 18— M R 5 SR AT T AME T 174 e
RA G eI Zus: JTRA RSO0 B R RS EAT . dedk i
RPN . RS R TR BRSBTS A A B D R E RESOR(
AR K ) AMME SO (R 22 HE o 76 D 47 K HL 1 A s (B 5 28 48 ) 18 EL IR ) A1/
P L RER R Bt 0 i AL TV 22 R U ) e B A A g () M BV . [8.2.1]

A XHEF R Za] B o] AR BE IR PRI AR, Wi K BH Re A A B AE W) T RE, AL
PG 5w 4 1 s 1 AR (an B S P AR BT RRL) o /NI TR A IR R AR K &R o fii
PBE ) RN R TG 1 AR P n v Rt T SR AR A R Bk, IF A ) R G R AL TS SRk
. [8.2.2]

o FERBTHAN, BENSSEILN 2 B AR TE AN L, B0 R T AR REYRAT A

(KA B SRR, (EE B RN L ) R G B B ORI A s A v, JF b 22

R i TR 24 85 I B R R HL R P R D TR 2R 8,20, AR T AR IR AT A B RO AT 431 (RN AE
A TFHEREIEIND o RN ERAEAR F I it A7 RN, CSPHLT A ikl M 28



I S VEE T . [8.2.3]

WAEIAFL R FREG RN YRR, HFACEE . R . 41(100% ) EDIRRL,
B 5 A MR RN A AR A BT AT 75 2204 B SV R R S LBE RS 1) 25 I 5
AR, [8.2.4, 8.3.1]

EMAELEARTIHESHRESFTBERFNOIMNRE. MANESIEEIRTRX
. BT SRR

o KT MR, AR S AP RRRE ORI T T K 4k 252 filN O R 22 [5] 5 (1 94 k)it
IR GE . RN IEFE AT LS A R YR A A T B O P T AR BRI AL, JEh BuE R
M BV ZE AR P T E AR R R L 0)[8.2.1, 8.2.3], X HN ke T LAl VM ANV A F R I R
[8.3.1]. AKX HLBNVZE ()7 SR tH B I R & (1) i R 4¢[8.2.1, 8.3.1].

o FEZTI S v REIREOR BENE AL HT M RTELAT I S A, H TR, RERORT
%o WIFREIRMLRIRIVBENE, X T AR L RER m R SR JC Nk [8.3.2]. fE A S
5, BT /MIRUE IS, A A R AR g2 n 17 1[8.3.2, 9.3.2].

o RNk RRET AN ET N b E HR 2R 5 AL 2 N LR AR AL ) R X
I REFT R AR R s gt BB I Y R 48 [8.8.3, 8.3.4]0 Xf L8 AT
by Sy P A TR AT AR R YR RN Bha R, g v AEOR Bl YA
HIw] 2L REV 2([8.3.3]

TRBRR. #HA. §I¢. ERSUSBURKEE, SFAIELRIRRNEXA AL
RTEMER. Bifths, ME—MEUBE. ZXLEEAT O MK IEMBERT . RS
IBAT R FE R I RRAS, I T EERTEAT REUR (LAY R Ge AT R . A7 RN A IR AT
SCHRH D, IR R S Z AR, i HAS R ) ZE AR K

ATENSHHHBEERE, EREAKSTEETFIAEEN8.2, 8.3]. KA
55 A GLFR N RFF R VO B8 . SO ARSI E FIAEZE . Qi A U, T A,
DA h T R RESS K T R g ) 12 40[8.2, 8.3]. Ak, WRISCR KA EA, Ammal Hi
PR AR 7= (0 A R B (AR S e AR R BN — AR IRRL) . ORBHBE ™ A= R KL K FH R
T HEVEREIRRIR . BARH A LR, X TR ZEAR S B T R RS T (RD&D).
AE ) we AL e S R [2.6, 3.7, 1.5, 11.6, 11.7].

R TR BEVR AE 5 T A R R BEVR L . R o MU R 48, U Sy, T4z eka]
FRAR REVECR o5 S S A, K e AR AT S Tl I R T A [10.3]. IF
TR HBVAGITK[8.3.1] B2 HH s ) LRl (B dE 4 048)[8.2.2, 8.3.2, 8.3.3]. &
s T S ) R 2% (E0 548 Y B e 2)[8.2.1] AR f A7 LA R LB B R 1T e X — ity
Ko

BEEEMIREMERRALNAR, RAES, BEREESRE, MEAN—FETHELE
ERABENERRARGRDY, UEEGFEXRRETBEE RN SNEEREEXP
SEEEERT. B2, LMRHMANREMRLNTBRERENDEEZEIRA. BER. K
Efnit S ESEEEMEN [8.2, 8.3, 9.3, 9.4, 10.2, 10.5].
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mEL, @FARSEREANAFRESEHMAIEMEIMBR. TEERERTET
IRR X AR, AT A AT HEFEL & FR(SD) it Sk AR T P AR BE RN W RS R RS R D)
(1) DTk D6 200 4 EL A B A H VPAS ,  (FUE 1T P AR REVE N R JEAL SR 0F . SRIBEYR . IREE
REVEHLRY . ek AR, LA R 9D o A 458 g B R AN R g i1t T Lo [9.2] . Fflkgk
E AR RE U R 55 (P A SCRE T4 R B AR IR L. [9.2.2, 9.3.2]

- ATREREREAMIMEFARMETEK. S HA T HAREMIL, EAR %
PEF A FAEREIR T A T AR, IO R AR = 45 rp SR B 1) P g 23 IR A A H X [9.3.1,
9.3.2.]. ikl FIH OB 564 )0 10 4 TT P AR BEUR A B0 PRI 5 R YR 11 AH
KIRA9.3.3].  HARIAT A FUAE 15 i MV RS T i AN —,  {ELZE W] P A B 500 )3 5t
WML IETH ¥ 52 m[9.3.1].

- ABARFERBETINRKEEER, T A LE14Z AOFBIMIZERES
EYRMAOLEmML . FEARBACHEBR S GEE 4 4 X S K ok W% s . 7EIRZ
KBS, BT 0] AR BRI 43 B YRR T P AR B NS T L (R LA
R, FEOEE T RRUEERE . BbAL, A H T AR REYR B S REVE IR 45 B I AR AL B4 T B
B, R A OKBH BE$E (i HOKFIEMBE T, AT i 1 2Bkl e, e,
A FH VA SRR E D i, DA A K I AGRE[9.3.2,8.1]. Tl % A3 BAR B YA
M55 N VR R R R AN AR, BRI AR DG 1) [ P O £ B9 5, 3k mT ol o >4 1) 1) B4
Wy A SR PR v SE SR A SRR ER A Y . [9.3.2, 9.4.2]

c AHRAEREMNERTAERESMEERNMMETTE, AV NEEMANEIGEEK
PRek . R SEA IR, REIRZ AR, T4 nlF AR BEYR 1R B R ARG At 1 H IR 1 e
55T A9 B [9.3.3,9.4.3]. T SRR, N @AW HE AR S EE, K
ST RPN 22 4 [ UK FE 45 [2.8, 9.4.1.1, 9.4.3.1, 10.3]. o T W Bl (b i [y T
SEbE, RSN AR AR YR E R 1 ] AR B R 8 T A A AR R B R R R 4 i
8.2, 9.3.3].
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HMRBEFHRBSEYRB(BERASREMRB T —RED R AT ERE
REGBESARHEE . TP 1r 52 2 M) A2 40 L2 AR N HE ORI B3k 1) 5%
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PIREIRFAT Rt MBUR O BIA7, WM A« AP AE PR e A et L RO ik <
MR AR TRk o AE AR BRI R A DA . [2.2, 2.5, 2.8]

A BERERERARK(LERETIEMERAMIERE)AIFREN=SITRMEMEEX
B XA EBIEE [9.3.4.3, 9.4.4.1]. AL GEY B A ] RENS (825 Jl D S A
P25 G (R I Ui & RS SRR AT R AR IR AL ) I FEARAT SR (K e s iy, e
R R Jee v B 5 LM LB AR B AR 5% [2.5.4, 9.3.4.4] &

A HKER M AT B4 SERB AR BRI . HMKA IR ] VE 5t Bk 4 F RS
AU R ESS o AEXT B KM 38 V) I Hh X, JEHGE n) A= RE 8 H AR s R v
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BRSPS REE (A7 AE AT iy o] PR AR BRURHE ) BUR IO RCR R AL [9.5.1.1, 11.6]
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o AETHIE AL ARV RITAT HLR T8 (10 45 38 115 [
RIRFEY) PR FEAE RN 2E P I RE ik W W R A ALK
AVER B IR AE A0 R ATOEJ/AR, FP kil K4
100 EBJAE. XA R e it HA
L 3 e 3 FH A eI N F (07 A ) IR X AR

1000
&
5 e e
w & Xk AR B ITEE:
|I|]]EH' 20_5%25:}2 0-1500 EJ
& iy (i )
H 750 AR4, 2007
ki
K HTF 20084185
| ASCHkIFAS
% 20084 £ Ef—% HIRAEN FIFI AT
<H 500 |HEBR B E #5102
BT
=)
KRS 440-600 <440 ppm
ppm
2000438 B /ARNET 4 ) it FI SETERIFIFRKE
PRME MR B E FAREN 50077 km? # it o0l o
250 (FEREE) T HuFI A YT 265—
2050 £ 5k 3007 km? 190 g <175
AT aERN R 150- < il
20084EF B 4 IR EHR, BRI 100~ B
LIR—RALE BN B AR4, 2007 80- 1o W
50 20- 25-1 < g
2050 FEffh
BITS.2.2: 5200844 ER— VK AE VR M BRI AW AL I 24 4k LRt 5 A 00 0 S0 Rl 2 AT B, 0 205045 A3k I T R J5 1 Wt M 2= 00 TR Fry B AR 1

HIATREFIFIHI KPS [1812.25]
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PR o BRARNVAR B 2 AR R 5 K160 58
100EJ/AFE IR BRSNS AR 7 o % AT fie 30 4 4% (1 R o
T TR AR - M AN B3 1) BE R A E P A P AR H IR — AN R AR
AN 120Ed/4F o 7K I BT A R 43R A 1) 1 b )
B AETTIR I 2 AT S B IN70EJ/4F o« 3K A0 5 R B /K i
) s SR A - SR A T D PR IR — AN KX . R
hy SCHE AR M T PE B B T A AR SR IR AR ML AR 2 5] g
TG IN140EJ/4E . 3R =Fhil Sy nge i al ik
Bl 45z 1y AT IE K Z500E /A I EARRE 1 (KITS 2.2).
PG, ORI ORI )4 T A 7 T KRBTy

TS5 7, LR KR AT mT Be IS, i A= 4 Jot %

PRI EE O AR KREE L2 B LU = AN T4

A= b B A WL S BT o e ), A8 B R

VEYAE TR RS T MR T R Ak kb APk, i B

TERRUMERE PR (A0 22 T 1 RE I Sl A P 55 ) A b, et

DX R A ) Jo e — Tl AR AIG B 1) e s AR R e 4 . [2.2.2,

2.2.5,2.8.3]

A 0 B AT B 2% SR L K VR H 45 i W

T: [2.2.2-2.2.4]

o EHEKNFEOI(N DM ARKIE. SR,
Tkl AR e SR (R IRE), DR RO
JiEs (2) AR AR L MR ) R, f g
&N RE D) LAR(3) LR AL Bk AN A
Y2 FEPEG IR DSOS H AR LR R %5 Fh 75 5K

o TSI K, AR b 5k B R A
R 1 AR FH I (SRR T2 A i e IR 23 A5 AR AL T )
ANV A M2 AP R AR A P R F SRR . A
AR R & AR, AORAE R R LS RS
(1 TEEME DL Rk S L 3R AE B0 AV FIRROLL 5% B )
(B R I 24 o

o TSR T BETE IS A MU B R L AR AR
YIRe, AU B At R AR T R
T BRI, PR S A A (2 AR A
PIEAR ARG R A Ge s RAT R = W H AR J)

o JEAME AR AL R G 2 T )
AR R AR 2 BEVECRY M DTk B T
TRFr 3 I AME R AE S R G

o THTIG B K X 32 P RE ) VF AT R o K - A AR Sy A
Wy SRR ()R] e 2 PR kD R K . Uk
A 5 BEVS VR AT A7 B 0l N SR K Sy e AR
W 5T U5 3 1R DA 5 L R R R S e HK &
RSy b S P EH ESIPSE S IR L IR
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%ISR FIR SRR GGE, LRI LR
FI20504F 1] H T REVE 1 A= STy £E4E R /K- Rl 78
1002 300EJ.2 [MANEE, (HiE, X—# N HAZMK
IRHE T, Wi RIBOR 445, FERE SRR £
DAL AN £ 2 A= 7= (0 AR YRR = it PR gtk A7 1R i
IRCHE I o SCHRP I — AR BRI, ZEDRE AT K
20204Fft1100EJ/4E 19 42 20304E (1 130EJ/4E, JE1E
20504FIAF184EJ/4F ., [2.2.1,2.2.2,2.2.5]

Bk 3 5 UF A [ 300E J/AE R FH /K S X ] 1
PR TS.2.2J17R), H /5 LEAE BUR 7 1A H 35K %%
F75 W B A e AN 2 L Rt - R
e, WX R4,

23 HEYRERAKRSNA

WETS. 2.3 S22 frr, m ALY R R AR Y H
A0 FE FAHE A 7 IUSE A FH e 16 5 J2 ok = 281K 1 /)N
Xt RS, e T KR H A ok . A
e = B AR S A R RHR S ARE . 55— AR RE
V4 U AL A D RRL (A= ) 5 ) L S DB R E ¥ VR 40
HEEIEYR BN LBE) . BEEIE BR T AT R I
SR K AR A ) e AR A = e [2.3, 2.6, 2.7,
2.8]

2.3V IR T 5 AR TR AT ORI T ] R
[ FH P B A6 DR AR 8 O Hiodis () 96 45 1 A% e A B4
PSRN BT R R REE S i A W], R
2 ETHES T AR A RIS AR IE AT L)
JEAEY e AR D 5 A ) R BETR LR (1 5 B i BR
KA A s A S T2, IFEZR2.3.1
£2.3.3 N7E2.6.152.6.37 X0 IX Lo R AE T i
B BT IR T AT ICREW ™ bl A BLAT IR AT AN Wi

R AL 8. [2.3.1-2.3.3, 2.6.1-2.6.3]
2.4  SIKFIXIGHIAF Tl ) B EIEIK

XA BT S AN BUR (V) VP R W], ISR
Yo RE K IR, U I A AL REVS B A R AR A
Y1 SR (M 20064F 22 20094F 5K 1737%). FriE
b, DIFE— 28] h 32 [ 5K H BRI 3RSl 1 R sed AL
FE) B TR o A8 6 W] P25 BE IR0 0 A I ST P 1
T LSRR, AR ORI AR L B 52 5 R

8 HILAAE T LA B AR B O R R A R R — AU
WMARAYER



mE

A AN EZ, 4 EE L85 AR (IR 2
AN A ) L83 ) K BN 6% (2008 4F 4 21]9% 11 /K ) I o
20094F FH T~ BRI 1) A MURL I B = eI =y 2 —o )
BALHE T AR N 52 BRI S N A= A G BT, R
e 7 7% Rl Z HIX (1982548 . Rk, 7ETE R
AR D) TRV E R B i A B I R TR MR AR
Z R, 105 SR N X R A S s B T R AR
. [2.4.1,2.4.4]

FEVFZ B, LR Re U2 Bk
IBCRT St 7 IR BRI AE . R B SR 5E
Frep B EY RS, DL L E o8 H i
TRV SR AT J3 HAES)) T R HF SE PR AR AERIAE 28 (1 1
S, FEALRE T AR RER L DR H AR KPR
[AIESE AL BEAh, PG HEI AP PEMEAT T —

HEHEY
Qe [mHZE KEE)
JBEFM ShEN

AT LIEY

REALERENR,

(OR¥E REFF. BEIRIEDD
B AR F )

AT A AR AR B T B E R R

F, 5RUURY 0l

IEFY (RIATBEWIEF
) KA B

KB WE,
s RSN R

(CEWIBTER) + thige

L AR A

ORI 20+ KB
E AR

=k
(+ R hn Ty

FAELY
(+ )

REAE
(+ W BT
LEE/LFIRE

EH-LEE

BAHE

AR A )RRk B8 1) SCRF IEAE AR A A= W e o HL W] R4
M. [2.4.5]

P SL AR R A e I R 35 U5 T, FF AT R]
FEMVBUR SR T — AR N 38, Iy BB A I 1)
HER M0 S S8 4 ) IO FERT Bl A B e RE Ty o XL AT
CAE PRI TRy, BLCIR B PR,
LBERY AP AR TV 27 eAS o H 2T 4
PERRENUA A, IF RS AR R BT R
RS I T 5 K PREE IR FE A it 1 FR) R 4 eV 20
Bro B SURIST 22 T A ) AR S5 B R By
I B GG, X AP S | R SR BRT, W
LR TAVAER] —) MR TR A k. 1 TAE R
7B RS LT AIASERE R I, A TRt 2 Ak
JEIFIE a2 A i REPR AL N, 5 [ 2 g f T T 20 21
it 55 201H 20 804X 22 QOAFE AR I [ S A1 Hit ) U5k LA

B RSEH/ R B A ST

EITS.2.3: by, feoe, AR E R E Y g W B TSR R GE . HLD . BRIBR L AR K 2 SR Ml A A A e R A (5
)AL TIF R P IR AR (B L) BRI . T AL ™ m R ShRit . [K2.2,2.1.1]

VEe (DBERD ORI RSB R e 3848 . (2)RFACEIRIE e > R Z P ILE ™l e B) BT FAFRRA L E(kifl . #if. Kbeds). (4)xf
TR AP AR AR R DR RAR AT R ) KRR B T2 ()T LU E MR BIR 12, IHGRL. Wik sEidte. e asik

AHEHE . DME=H1Mk.

9 T L (U A BT i 3R AR T BRI AR AE) 2R I AR AR
BRI
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255201 28 90 AR 22 A 11 AR W R R S AR — 3 A=
7%, [2.4.5]

ENE—DIF RGP T S ik, H
AREBEM LR TR, BEEZWEEAR. H5HE
TE FEAATI S B R Y B . SRECEE IR I B 4 1. B
A IR S A P RTINS SRAE A 5 - HUR . REDS
BUR S e, RN R ES ISR 7 0014 2 AR
SEE AN, WIMBORN R MR 2 L. [2.4.5,
2.4.7]

—AN R, H TR E D RERN AR )
BURAR A T N e HE T i 4, DRI GRS 5 T 4 mT Rf
(S R R — TS A ) bR . O PRI . S R
B antl, (B TV 2045 50 5% B D RN 5 J 0 1 B 5K
Mgt g —FRR IR RASH, HHE ARG 2
filt . M 20094F, At A TONTEM B OE T 17
ISRl T RE A MEAE 2L AR UL A REFN A= IR L K
AN RN VIR R, X LB SCRIA AR R T 53
X ik T IO S R B R — B L) RO R
FEIprFl 2 0G4 SR BE . [2.4.6, 2.4.7]

2,5 IREMHESEIE

Hfe e S E A A FINET RE AT A R AR
HAEM G R AT S A, A T g e i
T3 B GBI A ) 2 BE I FNEK BRI DG, X
Wk T2 2, s 4ok BRI R
MERE PTRFSEPEARUER BT HARTIH 3 T Fl 5K
o BEVE, HLEE IR PO AT A A e S
fili BT REVR H A= AR i, i AR XS T
A AT A AR . [2.5]

APy fe SRR P R T RN 1 b H
N 5 S5k 5 A b T B ity R AR, (ERAET
A FHA(ALUC), AR i A KPR
AR (R e BRI AR M A b 2 Al 2 7 5 o A 4 i
I A5 BOR £ SR R B ) B 2 3 307 R A
PRI A L o4 B ) (RIdLUC) kAR 11 3 1
T EAR I, {8 B4 R AR (LUC).  14%
bR R TGV B, AR R R 2, T H
FHEZTAT AN Tk, BEZ. BUEATS 2 [ LLE)
AL, P LOAE T 3EA 7. [2.5.3,
9.3.4.1]

FE— S8, AR R A iR A
Mo PR 0, A BE B0 T AR M B S (e IR AL

50

THh b2 AR R B PR R GRA), ATk A
FRACL ()4 A AR 5% . 0 AT R R A
IR, BEW KRS RISE. Bk, EMIREA S RS
(AR RE 5 HOFK SRR AT AR R . 7
XKLL T Z A AEA T L 4, O 2 I 2235 1) A s
RPN LA (K TS.2.4). [2.5.8]

WAV R RGHUR T LR IATBEEIRI A, 1
H R ARFE A Wi A = i R AR HE i, A K2 Hk
YIhe RAREN I AR AR DTk . R AR i
i FErb, DR JEURE A 7= R4k A BRE (IR I 2 ) R A 7=
AT AR AT BT KK GHG I 45 4R o T
IRGHGHEBUE B L8 AL M4 IR B 0 . JE BB RS
RIARN T RS . KRUFH . AP sl
B AE TR P A A P R R . (HJE, el R v o)
FHAANE LD T JrORME Jg 28 7 R R I RE R, B 3L
SR AT AW b i I GHGHER) AT ek, BrARp &
Bl R AT A5 G SR A= T DO B T A P A AR
kL, XaekHL, BEHSEN AR . [2.5.1-2.5.3]

A SR IE R T PRl G 0 28— AR S A
PREHE BRI GHGHE . 5404 AR AR (R il 2
TR B A A BE R i 21 4 R B BOARLE T
H 47ty BRe LRI OBk, B SE s M A Re i H
BE 8% K K> GHGHE I, M ik 22 3% 1 FH A& M S FT R0
AHUEF) (5 & ) REE SE L B AL . 4
A, QSRR RS ) R AR R e, A T
BHHATIREL, K BUEMIRR A RS 08 R
T GHGHEK . TS 2.5M 1 EEKIR T 5 54T 1)
FEHARE SR AL, 58RI ED R AR
FEREARFH G AL A I (O GHGHERK X 7] 1 I 1)
A v R s iR AR B R R L DR IR UK
FEE AT BRI A HE B AR S IX LR I 51 A
REIAHEL S H T B GHGSE 4. LT Eui £ Rl E ) i
RABFARMGHGE A M 7T N2, PEILIE2.11.
PR T A A A P GHGHE B L 1A 48 73 42
HhEK#)16-749C0, " F/kKWhZ [1].

M RIS AR 1 BE B A T AZ A2 ATl
RTAER BN G TN, A TV, 0 H
JRE SRR e A BT £ 4 22 J5UR} e 08 B 418 S 35 1R H ik 45
Ro KT, GHGHEH X ] U HL He - JsUkk 1 Bk 2
o EACTMIBHATIE T, MATHA BRI 2R H el
PR T (S KRS ALL) . [2.5.2,9.3.4.1]

R TN e /Wy v N | Pt e o



BAHE

A=A
HREIE
EHIFREIK
BUR: SRR E
1 =+t 51 A 1.5
 BUECHFFEBR

2 BRI R P
eS|
AR SRS

MRE:
Sl A= L wErE

RE. AR A4, B

2. BRI AT RS A
- BRESRGM ST

FhRE:
EAHRSS
Lol AKX

EITS.2.4: thox. REIAISG AW REAHSCIIFREE 2 10 A SN A AHELAE o BR3P v BRAN S T 3 B W0 I P FR R R A ™ (5 1y FE 28— D) LG

RERISEpl. [K2.15]

RS ARAN) i Ky AR W) e s e HO I, e S HE T
T RN A U4 T & LAt 22 ) B Rl i s B vl
SEHLEEHER S A AL T, FEFURE L HURTR AL 1 b
ST A REAE YRR el fie A - SRR b AR
ANCO,, JEENad WA, e B A
PARE o T R FH ) 22 36 6 38 (0 22 3 XK ) B 45
AR RN T IS RIFPERE R G EE. (RN
RAEV AT e i, ARSI NE
FEW UL S ANV FRR b (1) 81 7= AN 2 R HR AR
k. [2.5.3]

T 429 Be 09 R it 2 4 32 Ik} BE 8% 9 4% ) 2
AR . WL, 78 - R e
AR PR IR R T A s R R AR Ak A R 1 s
11, [2.2.4.2,2.5.2]

XP AT O T 1) 482 - b AR FH A A0 SRR ) PEA 2 B
e ] — SO AR DR 1 B 3 3 AN AR 1T 5O o R P R
T SR () LG e o ELARAE 20084 I Jie (1) — Lt A
GO B ()42 b A FH AR 4k DR o4 0.8 (ZE W e Uk A2 7=

B — 2 DU R 3 2032 0.8 2 bk ) . 2 e ) —
LERFST(20104F ) SEIL T 2R ML B 15 R0 ) PR RY F)
T, XGRS B T2 0.15%20.3. T
AL ANV E B A HH R T RN e A 1
AR A BB R IR (1 45 RN 28 0t (A 56
SRR R I o A S B s A HE I 4y TR
AR L3t R I AR AR S A, AT AT KA SE Pk
JATHEGUACN, SR b R A B GBI e . R
St R AR A VP AL T3 1021 b 3 i A O 2 i L )
HIS ZEWRE ™ IR 7 oML v A 1) R AR A
2y A Z I A L AT T ST RE g e 2t PE AL
h BEAG AR e T 5 RS 11 = b R AR A U B2 A3 22
H. [2.5.3,9.3.4.1]

AP RE I 25 S B R RO T A REBOR (12
TG RAEBIER), WHGR TR SR RS EAR . 2
oS PR AR P A 8 7 0 5 A P Ak e g 4 A K A R
AT AR Rt I GHGIRHE A RREAN 2355 Ji Ly T i g
g MO B0 A0 ST A T R S AT (27 AZ N 177
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# oK K % EH F o =m E ZE R o R o £ & ¢ ®& Ir ®x # g & m #H I K
Im ® S 8 K oy ¥ K ¥ 8§ B 3 X F ¥ & MW ® R -
X SN & & 8§ 4 £ & 3 & 3 E #H K H S K&
g w3 oy om g 2 R O & X I ®
ok ® T o B o o® Z
P E R E g E g % E £
H = o E o \E\' i\’j = W = re}
o = F Y 5 b B B W N
= Ranl = S "g ¥ 4 =
K 2 5 % 5
L
- = -
= [5) =
g & 5
*CCS=RRATIRME f7
ETS.2.5: 5[ AT FE m g A M IRRL eI RGUAHLL, % 1B P RBE 1) 57 A5 ™ 1 (MJ) I GHGHEBUX TR] (AL 45 5 - R AT DG 11 T

AR T BEEIA) o 18 T 3RoR LSRR AR AT b T IT A P A R A OB BOR (B2 BB . BT A OB R GE. 4TT R CCSHIA
W, AT TSR A SRR [ A fiE 8 A T A R BV A P HET. [1812.10]

AT E R . [2.5.4, 2.5.5]

AR EIANGE, IR EY R A O X ]
AR BRI SE S R, AR AN BAR R . K —
ANERIRH R A, B A D TR XA )
VR SEAF (K 204, DA R A AN - 3t ) 8 B AR AR
ST AR TR, i 5E ¥ K A B
AR 13Ky AR ARF AR W RE/ED)
AN 2 G A AR P Pl oREL T 58 (G I ke 3t R0 ) ) 7K A
HICR T3 i e A A = K . [2.5.5, 2.5.5.1]

BAR AR R Z PR M VAl R L IEAE T
PR TIAAERLZ IR A AN E L, (HARAEAY) 2 FEE
Jith, RFRBKIEE . BAR, IEAFE20074F (A
MZRETE ALY PR AERE, Lk 2k BRI AR
(RIRHURE . — RS I R e S T B 2 . (HAE,
B AR ) 22 4R AL B FARAAE Y RN A SO0t e %
BN RO TS LR Ty, Bl R R T
Fdbe ik, RO EE, b KRR SRR
I ik TR A (R YD E FR) it ARARZE
OGRS e 8 5 PR A, S e R YRR AR A
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P2 IR FE AR ET AR JOAS o [2.5.5.3]

BRI R AW Re 47 H R AL e+ &2
FeIFAE LA A . X AEPIBR B 5 SR 2 A ARl 75 3Kk
BRI IRBIR ER, R R A B B A K
I 2% FE SR LIk e 3TN AR R R e, B s i
AN ST TN LR . MR e AR LHE TR AN ARG A 6
s . —J7if, AEVIRERE Reis b K e IH K Ak
IR RN Ay SR BELE LA, Rl X — K
AU PR mIRpEEm . A, HTHE AR S
ATy AR, IR R A 15 S B A A R IR 980D 1
MK, XAER KRS R4 = 5 1 207
3 LA B E R H . [2.5.7.4-2.5.7.6, 9.3.4]

A RF 22 HE BT b o 1) o1 o v ek b AR ) g
77 RH S TRV A ST R ) R AT RO T2 A 2 RGN
A FEWRE ] IR AR A I 2 AL
BV L Y LR [ A 38 R0 o i v T 5K 1R 209 O At
HOTHR, HUE, AEYIRE R BREE AT RE S (1 5w  VF
e ETMEGE AU, BRiF2 e Es, XEkT
MHL AR, e SObRE, DL ] e T I St I



H. [24.5.2,2.8.3,25.8,2.25,9.3.4]

2.6 FARBUEFIRENATAEIS

WER AW RE BN A BR AR UL Y Al tH DTk, A2 ik
FIKITS.2. 28 /= IHE) R ACF L BR BT B e (i F
A I DR AR 7 RV A R AR PR 3 — 5 gk I A 2 T
Aerty, R ER . LS TR AR H
(), B AR DT RSk S T YR IR A2 )
KAL) R A 22 S B ) S v 5, RN IR K 2
R ) R R AR T 22 1) b Ik 2D A 5% 1) L
Ko A, B EDRER A SRR LR 5
4, Z IR LHURKFIH RGE T —If ke, Mk &
V)2 RO Dk, AT B T R A
TIFME RS RS [2.6.1]

A2 32 ORI T BT 5, RO R Uk
1)IFEEZSREAE 559, 2)88 T 10 R H I
A, RN SIS i IR S Hb TR = £ B8 T ik
KR =i iy, 3)ae R EY A= e a2
LR SRS R ARG RIRRY), CLRA) RV IR
S S AT 2 B A AR R SR S R I T
SIS o DG T HE R 1 SCHR A Bt Ak 1
R AT TP HSRE, 3= b B AT 38 0 7= 5 2 FEAG T
A N TS ) — L v BE YR AR 2 I
TN, BRIk AR R IILE ARG E 12 408
N H . [2.6.4]

B AR A R A = T 2800 . W URORE I ek
HTERAE B YA F R M C O FHZK Hh P A 1A B e (i 1 7
ai, XS U AT SR A LA A T b S e R e, DA
THBERE S AR KA T, ANTE SRR Lt BT
MR K B AR AT SR T AR K, R R AR
WA T BRI AL 22 TR R #2805 4 . P2 T
AT AT R A R G i SRR R R A
P IXAEA LD T b AT BEIE OB . [2.6.1.2,
2.7.3]

BARCIUS T B MR, Had A [ AR
JRATHEZ YRR T EE IR 4%, i B E A
—EEF A IR, XA T SR (A PR U SR, B
E A @R RS e T R R R kA
PP I T2 A Rk K e . — RVIRIE I FE
P R AR B () AR IR R TR RS AR 6T SR AR 73
&, HUARIX ) 4 10-305 7T ,,,,/GJ o 32 H [ KR
B LA 2203547 AL WAk i@ AR B AT A 25 8 B

40%, AL IRRL TS e A DX TR) B 42 12-1538 TG,/
GJ. [2.6.3,2.6.4]

MH, AU T RA1.4 GWIRHE
F IV & . $O @ RR AR . MR R
SR TR R 28 B /N AN S5 /N I 8 G 14 330 Bl ] [R) A
Wit o V822 R 85 A OC 756 LLAE DI fE A JEUR] ) 344 <,
WA R (IGCC) L) i Ay S R . TRl X L H )
PR NG o m THREVRERILRS, (ARSI e
WAt BRI, IXEE ]38 L & T A R N A 3R A
BAE(CCS) RGN 1. B T4 LA, Stk
] R B T AR P — R AU (. LRER
W T EERORLR G S ) B Re 8 TG e F AT
B &, 124 01k, TEEARF TR B i i &k
20 T IX — R e G A BRI . B
AR T A BRI R IR B R . K
TS.2.55% 7R T PlAil (R KR e o A AR I A% o = 2R 1Y
Hede, LA 5 CCSEIARME A, BRI oty 42
PEH 235 bR K S GHGIE A KIS e A= i (
A FgE. AR R)E T A E R AR Tt
T RN B . [2.6.3, 2.6.4]

A2 ) T AR 0 AR IR e e A RS T A ik R
A T AR B I RUIE P B i, I mT B AL it T
S B A A TR AR A B A ) — ol R
¥l. [2.3.4,2.6.3,2.6.4,2.7.1]

NS R b A 7 R IS B LT A A R
&I IEAEBE RIE T 2P N H I —28 /iy,
A0, 55 it L P — 2 )N 3 B TR R T B R R (] 5% ) it AN
R N OB DA 28 2 & SR (B AR LR B ) A &5
G o BT EAWI LT HH LA [2.6.3, 2.6.4]

VF 2 A=W Re/ A= R L& 12 1T g CC Sy 3K ek HE AN
W &AM E RS . TS MCCSHE AR
RIEFAFBNRNAT LS, R R Wil 72 5 CO i 4 i B
|IGCCAH &, & hy S h FI Rk 5 2k T SRl 2y, 1M
HAESEEAE DL R =R SRR, Bl e B I R SR
A TFLIX—Hbg, XERGEW AV RS
JEORMIE N, R G 4 IR BEIR A, LS IX — e 2K
RREINIAG AR R R 5. [2.6.3, 2.6.4, 9.3.4]

LBTRIR AR FRRE TS

W ITAE S L RN IR R Bl FE AL R T B
R A[2.3, 2.6, 2.7]
JEURHR) 28 5% B AR AR 7= DRt 5 DX 3R SRRl 2 1)

2.7
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ANFENMAAAEAR K2 5, & AR IX E] 7£0.9 421636 70
2005 G L IANEE (H:2005-2007 - £ i) . A=A JEURH A=
7 5 MO FRR AT MY 38 4, AR 255 A2 7= 44 2R (A AR AR ER
TS 5 oA 4 )3 [R] B ) % A A5 I 55 W B ARk oy [ AR
H o AP AL E SIS Ayt vy 25 e 4 ) ik
RO RE A 7 AR IR DT R 2 4 20% 55 11 4250% o
TS ORI B 45 PR 32 A0 58 4 In Jatl A7 1 Tt v
FE AT AT BE I AN T BES0% LA Lo XT3 50
AR HNE PR RS, U S R A B R DU K R}
% E . [2.3.2,2.6.2]

L5, AN EENEYRE ARG R UL EAT w4
DI 7 XA BIHE) R, 5 5 H R LAH I o IRk )
CTERREL UL B FH & Ak B P R 5 A2 40 o A R R
Hi. [#2.6F12.7]

RS HH B A 2 i 3 ) — Plob AL 7, DA KRR
B3 U 4l (1 e A RN e i, I TS, 2.6 AN [A)
P R A A W i 2R 0 1 25 28 AR 7 A A A T Mk
&, PR XS T T H R AE A
A HPEN DA e A . [1.3.2, 2.7.2, 10.5.1,
B2 B3]

B TRCA R T SRR AL L ORI B
A AEIRE AL ORI AR P AR 7 I ) (GE R AT 2R )
(AN o AN, Al S RS LA A= P e s 11 33
ORARIX HDG TR RIS I B2 1252485578
s00s! G5 X T RE E2MWLL F g H ) sl L = R 4t
Ky 43525255457, /KWh(10-505 7T,/ GJ) (7535
TG 05! GIBE HLIA R AR RIS 3 TG, o/ GIZE VI A
B1236 0,0 GIFAIK AR ) X T~ FK g 2R 48 5/ X A
WRGRLAA2RTTIHTC /Gy HIEREHA X ) 2y
0-203% T,/ G (W 44 I 540 A AR URURL AL )0 IX 8
T & 5 2005-20084F [ 45 -1 7 % I W W 2 DL 56
T poos N AT R o FATS. 2.6 1 AW RRHI) AR X
()R SE W L K. RS b FECRIRR N L 2K o o i34
RYE, F AR F T EOR RN, T ) AL P
ATEERAM S KE. [2.3.1-2.3.3, 2.7.2, If1F3]

MRS, ESR T H AR Sk Ge U A1 5T (FI 44 %))
B v A8CRN S8 LS Ay i) R R A R, BT RERS
KM P AT 2 F AR B e BRI PERE K. H T2
RERNVAED ) A= I PR R R, BRI FIAH

10 EMITEH I = R S0P 1 e 2R P ARE TR AR TS5 A B
PR HAELL o AR R B B — M, A7 B 3RER T ARG
P Bl HEEATHE . ZRERTH S, 6 SRR Ak
YN 2,65, IGIIF I LR 5 LI A AT Fl e
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R A B 5 27 30 P 08 B2 X FUe T AR RE YRR (1)
FHFGEFE M N M. R TS.2. 2078, Xl T & ikl
FRGE (0BT H R R T K PR A B 5 T AT 1 e 2
Jei )~ AN 2R GE A (IF Qe b K 5 R [ B it
T WLE B I AR ) 8 F T i (S BE AR 7 . R RIS
). BARTESE 25 T B I I A AR ReIE BRI A 1R
BRI T TF RN, (B — S E A RE
R DR T A, E4em THRSROKT-. R0,
X R G ATy T BEBUR R 257 R SR AL R AN (s 9
/X N R B 22 4 1R RE Y AR . ) AR B A ) 1 K
R X T ARG D i, A 5T AL IR R
B R KB —Fh BRI MR FH AR T
Rz 25 . [2.3, 2.6.1, 2.6.2, 2.6.3, 2.7.2, 10.4,
10.5]

HA 584 A v fig A48 7= Gl LR R BB
BRENE T 5 i R EE . RBERTR BH A8 45 5 R AE IR
PIPERE . TT RS R # AL AL £ M CCSE AR HTIT &
i hE. CCSL AW T A AR 254 ) B Sh k) R B
P, ] Re S BRI B E A, B
F BAW G ) A, AR 4 52 30 A BRI G
. [2.6.3.3, 8.2.1, 8.2.3, 824, 8.3, 9.34]

KTS. 2.3 7 H e S A= ) BV H AR IR A T
WAEE B PH F . R R4 R EIEL, &
oA, oo iz K, LU 422005435
JUIME TS 1 AR A60~805 Ji (55 710.38~0.44 55 50)
A AN S o AHT T I S iR i, iR
R RN T S SRR 1, B AHARIE D ] fess
VFIX L8 AR AE20204F 26 A7 1 Mb A4 (kT A v R 35 1)
Wrkg)o —LetESOARM, KRR 1LY RE TR
J R O T AR, DR B e ) i AR A
)M BOR H ARS8, R A=) o i 5 SR
BTPAREAEY), A AR IR Y . AR TR
ZAELEAEYI PRI o 2455 1K P (PR ) e A2 52 Wi 1)
W+ E=. [2.84, 24.3, 2.4.5]

A BAE J LA H K AT R BT 4E R Sl T R AR
o, —ANEEKREDBETAR, PlogoR4Ax, &
AR BNV A FT 40 L BE B SR AR T, NS B T 7K i (
L To ) R A I 1R (BT RE) I KA S R
YICL R U P AR AR B i ). a4k, TR AN
RS HLK,  [RIN A 2 AR AT YA B . X i
g A e PP R B, TUE $120304F, LR S T LA
FEAKA0% 1 BeAS, A4k 10 28 7 oA 18 ~223% Tt/
GJOR S HUHR) T %12~ 1526 70/GJ(20054FE M 11 )



[% 2005 /kWh]

0 5 10 15 20 25 30 35
M7 (B, BFB &£tk %)25 - 100 MW
HLJ7 (GBI, 25 - 100 MW
CHP (8} 4) , 25 - 100 MW
CHP(ORC), 0.65-1.6 MW
CHP (K%M1), 2.5-10 MW
CHP (54LICE), 2.2-13 MW
CHP(MSW) ., 1- 10 Mw |
CHP (44641, 12— 14 MW |
CHP (R K|), 0.5-5MW ]
A4 CRECIURRELIIAY . 6 - 100 kW |
et sk |
et om0 | i T
B g2
EE TR ISR (LR (R . TR o
CRRR A
REUNE IE IR (LB D) I o
1 %CHPI£#%1LCOE
i S SRR (RS I Srammeon
(EZFSHRI RN -
wesm s s | T
0 1 I0 2l 0 3I0 4l0 5I0 6l0 7'0 8I0 9'0
ESI/cl)|
BITS.2.6: HIE7OMMTILA AR BB 00 b (BRI AT 57545 00 ot 200 A R 00 R 26 0 BT 6 SR A e
WA FI G L Bl $7IHRURAS(E2.18]. H0rlt, H(LCOE). #(LCOH). MAEHLCOR)RIh AT FAEIMA: BFB: SEOFILIK: ORC: £
BUBHFARER: FICE: P#ABL. A5 FAEWIMORL, LCOFIONE AR T A% (A P st M 540 T HEBUAT 5O 10 % R A 6 52 F 7 14 0

LCOEFILCOH. 5 23T m#VE AT
XN B IR AX A [2.6.3]

i 55 A gk Mt I AR TR 5 B i g A2

F#HEM S, IFHEEMNHAR LIRS, A2 275
THER S VR A SRR 2 M SRk I 0 1) = 2 ] g
. [2.6.3]

Jea By nERIE N A R A (R CO, K
ANBH G ) n) EA A s 3 ZE IR 25 Bl e K A 15
YIRS o 1K R AT KIS A e 7y, IR
B EEMNRCR L EHEY R 2 . R ARYINE
PrfedR e 1 RAT IR A EYE, g, e
AR e Jo vl R Y sk RN S R 438, P LUR T IX 2
AR — A AR R AR A (LUC) 52 1 11 i

. [2.6.2, 3.3.5, 3.7.6]

TERATPEH STk, w45 2 (1A S AR kLA
IR AT B, Tk B AR 0 I A 2% i ) RSCAR A S AR
¢,N$%%ﬁﬁﬁ$2ﬁgﬁ%m%oﬁﬁ%%%
LU FSA I, RS AR IR AR N 3
H%miﬁmm%“ﬁ“iﬁﬁéﬁ%AwﬁA%(
Qe R P A B FLIR R Al A5 B A SR FL IR )k N Tl
Yo BT AR HUARH DR R AR RSN, bR
B, AR BRI I A A R HRRG 2R LA R R R i 8
) B A A8 P ) D (%) A A b g I A 40 7 2 B AT 301
FRER R HE . [2.6.3.5]
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FRTS.2.2: LURUH AR RN — (5 A (S 46 ) B AR (% ) B 27 20 1R (LR) 7R ) AL W RIS 2R 48 2 SEH0 0 AN de X e R O 22 e th 2 N St il

gl R2EGVHEERIIMR AL O&M: 18174y, [%2.17]

IR LR (%) A (8]5E Bl X1 N R?
FERlE~
HRE (A W) 3241 1975-2005 Ly 2.9 0.81
TR (A T K 45+1.6 1975-2005 EgE 1.6 0.87
i
FRARAS (Fi ) 15-12 1975-2003 Fify L/ 5524 9 0.87-0.93
BE UK O&MAL A
P 19-25 1983-2002 Hi g 2.3 0.17-0.18
WA 12 1984-1998 6 0.69
Hit o mg - 1940.5 1975-2003 ELvg 4.6 0.80
TR SR (I O&M AR 13£0.15 1983-2005 e 6.4 0.88
RABRE
U EH BN 2 7 1970-1985 ELpg

29 1985-2002 ~6.1 RiEH
U EH BN 2 2040.5 1975-2003 ELpg 46 0.84
U K 2 1840.2 1983-2005 Ed| 6.4 0.96
I8 B AL T IR ) 9-8 1990-2002 Hir Jle ~9 0.85-0.88
PR AR R 15 PRl OECD N/A RiEH
A 0-15 1984-2001 P ~10 0.97

& 1S.2.3: W T AT IF A BORIHOR BTS2 A X ] o [#2.18]

S5 TG MR SRR, AT, i) T #92020-2030 4 I P HA (ETT,00/CY)
GO A R ) A T 12.8-19.1 (4.6-6.9%4)/kWh)
TR 0 T S R R S ) 15-30

T ATEF i FB 10 ER2 6-30

T AT AU R Sl 12-25

LT AR % AW R 14-24 CRARELGA)
AR BRI 6-12
KA R O AL S 30-140

VE: 1 BURMRA B3 T 0 /G, HEIR204E A AR 0%MEELA, H0A (SRR B A AT 430~300 MW, 205 EBESR IR s A T 2T 4k 0

MIZEE. TREAGEDBEN G 35S, TRV OMES; AU LR B4R 5
Bl S IR B F A TR S R PR AR R A I A IR AR

T 5CCSH& &, BT AR Bl 2 U

2.8 BERHERHKFE
7E1990~20084F 0], X+ [l4AEYH, Y6

A1) A AT A T2 03RS iR o ) T A%
ke, Bk SOBER). 690 ECCSTEN IMIXEERAR MBS, JLFH R H

(131TWh(0.47 EJ)LIkH N T —f%. [2.4]

AN RGN 12020 ~ 20504 1 Bt N A= 49 BE 5

JEAFH CLF 3 B4 1.5 % K 35 K 3 18 I, i 6 1 Qi
ARSI AR k@i, IACED TR I W53 55
LL12.1%F115.4% ) 8K 208 . PRk, 7E20084F,
IR A R A B T A R 2% . SRV
WS 1R 7 2y S N T 10%F19%,  E20094F 14 Jiy
FI90012Tt o BT FF =K 1 19804F LUK 1 1K T B4,
S BUED IR A KA B 32 i 19 DTk 7E 20094F 1 #
WT3% . & [ BUR ) BUSE T S04 2R A D ORE A 77 A
20004F | 20084FEHI I T F 5o AW oA A] 154 R 5%
Y% FEAE20074E 4259 TWh(0.93 EJ), 7£20084 %
267 TWh(0.96 EJ), HitAHIIH1%, Ff H 19904
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M RFEER 22 AR K X B WA VAl (1) — AN SR B
SUZ, PR R R R AR AR OCRR RS BB T
VPRI (K T RS R . R R A B JERE
(1) R J FH OGS AR IR BROAS BRAIG, 9 i, s 2050R 56 3
FIFH R 1 5 A7 5 R A S5 0 28 — AR JsURLRUE — AR i 41
YeZ YR — IR YRR . [2.4.3, 2.8]

FR 4 22 KAk IO ASEROL I BRI T 32 1R 6 (B 5 e U
TR BAT 59 ) BRI BAR AT ] 3145 14
AT PR AR YR B AR AR ] SRAG 1 )15 2 11 S 2 AR
BITS.2.7HF THEFG . fERZE T, Rt
R R N B, mmie AR . AL R



350
CO, REKF MY

| %2
=2:+PU2 (440 - 600 ppm)
B 25+ 725 (< 440 ppm)

300

250

200
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100

EWREIR—IRBERBEL [EJ/IF)

2008» 50

2020 2030 2050

—
(o}
~

100
CO, REEKF MR
o W s
w80 =K+ (440 - 600 ppm)
4"][1"1” B 28+ 2% (< 440 ppm)
Tg_dé
ESJIN)
e
H
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B
240
H
20 N
2000 )| mm == = - I I
2020 2030 2050

BEITS.2.7: (a)fE A5 T ok B D BT AZER— IR BEUR (B 0. FRAERIZE DO BER s LA (D)FE IR 37 R LA RS 35 IR R R AL IR A 7= 0
THEATROEL, AR A O AAER A B /N SRR L T 20084E /) 1 K. [12.23]

AP UR AES R S TR, xR, )
P CEPURVEAE RS ) B =R = SR B121004E 1)
FasEaE, B =250 (440-600ppmCO,). —HK
H1 =28 (<440ppmCO,) 4L HE 1 5% (>600ppmCO,),
Z5 1 T 20204F . 20304 F120504F A= 4 fit Y5 R H (1) 45
1. [10.1-10.3]

B A B K AR MR AR E KT, A A
BR A BE VR R K 2 360, X R AR AR E A
PR HE P K ER . 6T P AN RS 5, 762030
20504, tfE) K43 5 3 75~ 85EJLL [ 120
~155EJ, JL T /20084 F FH /K *F-50EJ 1) ¥ &2 —
i o IXLEF) K ZEALL T L K UF 1 20504F (1)
K F . 41 ETS.2.7(b)Fi %, 20204F FI20304F ff] 4>
BRAE W) IRRE AR P A T AR AR B OK T, HR 22 S 7Y
IS B 2= X6 AN ] e A 3k 42 R0 AH G 2% 20 985 ) 1 VE 4l il id
[2.7.3]. XFT-<440ppm it 5t, AR R A P21k
20084 52 b /K - 2EJ 9 75 1% (20304F ) Fl 1% (2050
(£)[2.2.5,2.8.2,2.5.8, 2.8.3].

I AT 40 A8 30 A7 M AR R 11 B — 5 20 w6
YR VRAT N 155 A B AR AR, 191 an20104F
|EATTH L e U5 e 8 (WEO), %8 ALA R T 4L 45 Al
AR TN, I 18T T ) T SR O
Bt EHbr o IXPPASIY AL LA AR W) BRI AT AR
(3, T E AR G AR TR G o> o I B A
REHEA0T M 45 K e —2. XFWEO[450ppm

WS 5, IEATIAL 75 20304 11% ) 4 3R AT 3 SRR K
HAEYIREHR AL, 28 AVEYIRERE T 12 B
i H60% I vT ik, I H X —BEN— ¥ h T
PRAT B IR A S T 4 40k o 2R 4y J5R0 T T AR R A
FEAE5% It Ay, B01,380TWh/4E (BEJ/AE),
W, 555 TWh/AE (2B J/AE) A2 A 1) A% AR 4K 9 2% i s
(P45 J o ) AR 4 0 b BE AR Tl BB 34 DL R AR
AR 3 N FOK SR DR (20084 7 3.3E J ) il 4 6 {5 111 5 #
FAE20084F K1 B3 n—fi. (H2&, dFEREtgd
YTk, Al ST SRR D o R R A SR I
FRAEDREVFFF LG — A SR, Tilfih £120304F
A WKL K Dok 2D 17 Yo 1) 2 1865 38 i HE RN 3% ) i 5 18
. [2.8.3]

281 AXRIEFANGR: XTEYRENERER

|=|

n

AT VP KA SR, AW ae At RV b A
H 2 722 K I = AR BERR e AP e, X SR H AR
W fe YR T AE A BRI = ASAIRHE 7 TR R 5 AR
. [2.8.3]

AR AT R KA PR AR AR, JF HAE A
20T AT REMOAR R B K I A AR BRI, —. e
MK T, HRFERN R E. [2.8.3]

o BT SCERVPA R B, B20504 A1) e YR B 9%

57



JI ] R IE500EJ/4F . AR, T RE M i 11 (1)
HERNE, Wi MBERSEAT, AR AT E
. [2.8.3]

o 2B PG UG R, 2] 20504F 98 11 (14
IR K FAE100~300EJ/4E 2 0] . SEBLIX R )
S TE APk, (HE 20504 {H AR EVE 7 5K
(R ZURH 4T 24 17 4 BRAE ARV FIARY A= 49 Joi v 4 B
() il R DTk, [2.8.3]

o WSS BN RREIT R, JERH m BRI ER,
IR 2 A f 5 R AT ek D i SR HE IR B2 T
FUCTLAT RGO AR I kR, EE 2 AR
V). R AW IR R RN IR S DA R o 1 TR A
A, RetEHR LS R = SARHER, 1S
A B IR FEHEAE AR L, P 982>80%—90% 1 HE I
H, 3 B0 i R 451 SR - U R (LUC) 5%
(1) - i 7 A R AR R BRI B 4 9 D (FE B EE 1 OL T
P2 A A GHG I AHE () IE T ¢ . [2.8.3]

o TSI AR AV REVE R K R R £T 4
TEP I ORI LG B, A B, Ak

IPCC SRES &%

N1 %7310 S| s =17/ 1N 782 ) VS X7 2 e s L D2 2 B
AT B RS BRI DU T, AR Re R B 4E) P b
SRR . KRR A 2 R R AR R b5
MRS, DA S B AR = AR R I A o AH
TEAT 0P ] Hp S MR AE B8 TSI ] 9% A X R 58
JEARVFEE AR AR R ol )Rk 2% < A2
A (B FE 5 38 N 4 it AH 25 6 TR AL 2% ) R A BB 1) e
. [2.8.3]

o WA R R Y RS R RAT DR

(PRP R TE o DAL, DA R 3R T B A K
JEI)— &Ry, AR B  E S R (R A A
B ORI BTk 2% 18 DX % A A 56 T A
AW TR RIS 00 32 AR S, S AR
WA AR, (R BAR g mid gz £, fEiX
3 PR A AEAR KA DI ZE 5 o A2 e AT T 9 (1
W R R RER St T LSy, DOREE W 15 it (o - 48
RIS K DR ANARO ILACAR ) 5 A2 4 o 0 st A 7
M4t . [2.8.3]

© CHRT, LR B A REPR L B (BT EPE I H R L

WEAE L IRFTUNFAC N BEIR R SRR mRCR I

(A1)

Fhett R T KAE R WA 5 B
M, AR DI At W B "
FepIILEI e LT T maﬁﬁgﬁi s

R, RS NH AT

VR DR L -

R A 20504 A (12) - 8.7
21004E N1 (12 - 71
F%FT-21004GDP: 100%
EEETk
(81)
FAAE FAELFRA O REHS: =1
AR, 2 W fie
s HARKE: =]
Ao BE LA S I v R R VEYDFhAE SRS =1
B AR TT sl 20504 A1 (2D« 8.7
21004E N0 (112 - 71
T T21004EGDP: 61%

E/AE

(A2)
i ULE A AR 4
i T % PR
g St HARBEE
i i FL A28

1.3
15.1
46%

(B2)
R R A2 RIF
E BT RS 2 M
i« YRR, B
& ARAR AR R AE
9.4 L.
104

EITS.2.8: JTHHUAEY) BN A Y REUE ) 3= 2 SRESHE AR M5 7, 1@ T AR (2050 M5, JF I T4 S0 TS, 2. 2 HERR A6 AL T
Y BEARE )). [1512.26]
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BAHE

PR AL A R IR ) BAT SE G ), JFRE
fig b5 AW R Rl A B R . T
2020~20304F (I BL, AU S AT
BHOAR LT AR DR SEHER A=) B RESOR LA
LAY TS, TR RAT S I B fE
M. KW e 55 CCSMZE &, w1 SEI
KAHKIFHEFRGHGH I fEME, 1XX T GHG KR
RHEZ L o X TR RE AR 7 AR HR L5 24 1
Ho JCREAEIRD R BAT R T S, AR
JEANHS 52 (5 T 1) T RRAN B K A2 A0 o (2% ) v

AR T IR 7. [2.8.3]

P AR BUR TS 5 IS MRV T
TR R ot 21 4t 25 A2 W) R R1 58 10E AR AN W I oK 1 =2
e, UHOE TR ERHESL K R R, T X it
FREATHES) AR W REVR R G0 S HLHET A H G ny R4
D7 )RR 7o SEILIX — H bk 75 2 PR A OC B
Fi R BRI RS2 0E . 58385 10 2R W) o A= 7= Rk
(SRR 5 it LA K2 e 8% SR A 28 O FH B Y6 2 57 (1) SIZ it %,
%, [2.8.3]

/255

KRR EM
AR R T B R IR, TRIRB SR A IR R
T AER A A AT BRI, B2 AT RN .
SHIFBEMBRIRT Y, I 5RO — Rk
WA JTIBORTT R BO A I R SRBIN, IFHEREIR B AR
BRI AR R S

FEERME
AR ) R T R R R
CEMN TR RFUBEAE A, R T AN B
E B LR R IR IR 5 5 A Ak e o
SegeRFE S AR T, FRr A TR, RO AR AR SR
[
BT 1 T MR AR AR, AT 3R A3 A GHG R i (H ) AR i
-

H £k

KIBIOREM
Sl R AT AR AL R AE AN S AT T R
R SRR A RE TR T 4
ARWTRE BRI 4, UnAEMIRESE I BT AR RN 22 0= it
B IR o
2 e B R ) B R R AR R D e 8L, 9 LA R B R R A
SV RENE M o
ERTY (B2 IET:EIN

EZR
3596 LM IR A RS FT RS AN 72, 259%TR 5 s ARME -4, 409615
EHHAAES (SR RN T AR .
T A BOR A VIR R R SR SIIRIC, RENTRE (B2 ) &
H T S8 7 B R PR LA B A A Ml AT B O A B B Tt Bl A
REIRA P RET IR, FEAROKRR L R SR A R A R AR b 5
R 2L RIRR A AR A, 5 RR L /Do L B b i -4
o HEGE LLSOR AR 2 R I SR I

2050F 4 HRE
151

KR
TR AR BRAEET, But ook s, AREIRL 2R
JERAT, SRS A VR B R
AW SR I B AR R T

EER
o BN AP BRI S AEFTSER B MR FEMI L, W5 —4E
AEVEVI L .
FIANIAE T R AT B 1 )42 b R AR A RR FoR A= 4 22 R
RN
SR RS Bk S A A R
HGHGRAR A PR
e v KAk

=X >

KEFREM
TR TR NI, FIRRSFF SR M i/ N
R T4 (W1 Jathropha) LA KA FiE 5 4% -
[ bR B4 Sy sZ RIBRM, B2 S B AR IRAFAE
SR B SR BORAE 2R 4 A AR P RESRHRE R, RIS AR
b, U AEYBUER, HRHBEAR KA AT

EEHG
ARV E REFE SR B VR TR E R L B .
LI RIS N A RE TR, FFAE 24 M fei
LEROFIER BEAR 55 (19 2 BEAG RETRAR ST D5 0T, AR A 28 5 SRR il

Bfio
FEARAAR L SR T s R HIAN SRR Z (] A P 5
S5 I GHG I A 22 21 A= W eI F1I AT BRI HIZY
SCIBAT AT P o i 473 A 7 3 HLRE IR o

mE/its

EITS.2.9: 2050FEAWREWHE P AT REAK: WIEITS. 2. 8FTMHE AUAHFE,  DUBRRRE T EUHESER IR T IR HGIPCC SRESHE i i BRIt A 111 1

St SR [2.27]

59



gr bk, BT HE SR E(LKETS.2.8). K
Jie A2 ) RE D8 7= B 1 T 2 5 R 4% AR RN BT P A 1 5 2
A oG &R, ETS.2.845 H T #1]20504F PU F A [A]
(1) 2 3Kk A= ) e U5 R FH IR D0 o Pl B2 5 ) DR AL HEAS
H1J100~300 EJX[aKE T HH KT RA ER. &
FF AW eI 76 I TS, 2.9 70 BT ARG () 25 Fh B 0 15 1
KEBOEAHIPCCHEBE See il & (SRES) I X, X
Wl kA TS 2. 2 HE AR 2045 A T s (R BOR v
1. [2.8.3]

REfy LT RS (RIS ] 2R i3, SR, 1A
BEL AR YRR = 3 W] T R AR 0 B 3 22 b B = i o
IEQndE I IPCCHE St h I W R ZE T, 5 R (FIA
7 L&) AT R B R G AR AR R s A, R IA B i (
FUR)BIE KT KT AEWREIRHE AR K R FE R
GEITENE T XL PR . [2.8.3]

3  EEKMEE

31 35

i

HERBHREHARAEA T 22 R T MR
NEF e A 207 20, anfitdhe, W Rnel, &
TERR T —AMHEARRE . AREEE T IRKEAR: (1)
KBA#ARE, Hh e dE 3 AmpE sl A mati, KM
FR FH S BA BE A0 AR s 3k s n #4GR0 Tl i A% B 75 #4
e (2 AR S i B 4 R BHDG 3 4k L
JEAR(PV) R HL; ()it ik A BH BE'G 27 28 £ U7 Rk AT K BH
HESEOG K HL(CSP), LISRIFIK B # ) K S A AL
5 () el A B k) s DL (4) K BH RE R} A2 7= T
%, IR ae A=k [3.1]

CE K PH REIX AN ATE & 7 E R K BH BB 11
AP AR PR AR O BV L . BEsbn] FAE ARV LR,
WIXRERNEFE IR, 27 K FH 8 Bl B3k MR S0 - 8y
HewXEmbUAArY. EARRELRE S, HTH
TOIXFATR, DR R M B T R K B BRI
XA . )[3.1]

3.2 ZEFEEN

IR BH AE FHORRH AN Z A 1 RS J o IX R HERR
oy K P 2 RO A M BROR U RS, X TR
TORB L, PRy om0 1,367W/m2,

60

A by T (— MR T K PH LS (g1 1), 5 250 g v
Al A e G P A AR 4 H ), X P 5
I KA TR 2 81,000W/m2, £8 K24, KIH
) A B Ik K3 LA 0. 25 um 21 3pum ) He Bl il 4% %
— B3 A BH AR FEUZ R A ARAE R P U R BR O ZR)
DR X PR S AR i O B FNE BT R
£, ERAES DN RN E. &R
YRR HUR «  HFE 55U 2 A B G R K BH
$. [3.2]

K BH BE 1 BV 98 77 /2 4571 Hh BR SR 10 (i Hb R
e, EREREE LR MR R, ik
3.9x10°EJ/4F . X —HF WM TR H I, &5
BN 100% I i e 20 23 A0 T A DA il b R i 7 1 X 5
A XL RE R . —ANEINA T B AR BORE
D15 KT EEVPAL BA— AN A I SE R 3 300 S B T
L % 1) ik MO S o N BH R AW g X [l ik T
M1,575%49,837EJ/4F, B KEUE20084 tH A — XK fE
B FERI 35510015 . [3.2, 3.2.2]

3.3 ®ARENH

KITS.3.15& 7~ H T THi3 KB se & 4 (E B M H
Fe R A B AIE RV IR 25 11 4 2 XN 32 30 K B BB AR 1)
R AEARBRFG L, AR T 33 A
RHEFH A, [3.3.1-3.3.4]

RKFRFAGE:  =3h K FH R EE 3R Ge I OB 4 e 4>
S KBH AR RIS o ~PARGOK B RE SR #0as th B 1 42 5
B BTG, ARSI X AR I . P
BOUERRIS 28T EBaE PN, &S
5 T IRBEUR B LB IC A2 LA B IR FE T HR s 3%
B ACPBREEIGS, A i 5ECEAT IR I S AR
B JLJE K (1) B B L e A R, A 75 K Z130°C 2|
60°CIIli B N fe it b B s PR AR SR
TN T Berg KPR AT, AFPAR S B 2 TR 1) 25 ]
JEELAE, DRI X Al 8 B A FA S 0l A 72 K 4150°CHl
120°CI) il FIefltdviE . h TR HEA L)), HA
AR AR VAR o TS0 A Fl B AR B g S LA 1
WISE N . R EME T, —PRER B R
TEFEE 2 17 ) R AR ZE R AP B, DL B BT b
CURE RS ) P Bl B HE s X R 2 A A TR
PP AR A . EREMPIE T, 7RG i
JEE 36 ] P A PR S BH B 4 FA 3 1) S 2R 2 6 24 h 40% 2]
70%. [3.3.2.1]
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BEITS.3.1: Frikzmflmid: $ah MmN E IR RAE( L) B BH R0 B GOk A v 2R (2 )R — T i L KK B RE SR D6 A AR K

B, IR AR AR R). [V EEI3.2. 3.5%13.7]

PR A AR TR B AR L& K
R EAT AT T s AR Ry, D R by
TP S IR R B fre e R s e 11 11 A e K Bl
WA PRI, n] LURAGRBA BEHIA . RFHBE A1
REILE N S DAV IRAE T F R 1 AR A At
TR T & AR KA R W B, HT

TR A ] 22 2 R AT it A7 Rl o A UL
U, XL ARG PR MEE 7] Y T 40% 2180 % [ A fiE
k. [3.3.2.2-3.3.2.4]

X T e SR B RERLAA, AR B (il 2 i 3R
B )R RE SRS, IF HAE M BRI L IF
fitifr e sl ORI I FEA L RRCR Kk

fiE
%
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TE 5 7] 1R 7 DA SR B ) it . g AR DA 2R AT
IRUFPILa AR, e G il P e & 55 5%, LB
b, Bl AOKFH AR 1) 7 — MR R SRR, X —
FF RTRION TR IR SRS, DAUE S 3005 K BR B b AR 1 R (
N E S 2 O 1 e 2 O = V) 15+ NP e | 5 e [
(RIS ARL 1) FH 33K 6 S I B8 1% ik /> 151 1A 4 0% 1) B 0
R K o AT AR B 2 2R R M SR AT T T A
WA, SR K 5 =11520% . [3.3.1]

TR L ARV BORH h S TE AR T OGR4
B TSI . BT R IORTE, eSS M
BHE R B BCE AR R o BERR A db e 1R~ e e it
TERET B AN TR B AN AN R 2 AL e, AT =2k
FEFEHIAS AL T pen 28 2 Fp R 2 o o ek (A0 R BH
HeF PR O, FEASTEAL A L A AT
()50 B o XA S — iy 7= AR AR, TTTAE O3 — i e AR
IEHAT, S EU A  B AR R . 2GR
Tk P BOE AR B AT, R B I — o £ 11 2K
w1, AR AR, [3.3.3]

CEFATIF R & FIOGIREAR . TSGR
FLFGH A SR EAR,  DAACH AR WA 4/ (86 1L )
(CIGS). Fifb#a(CdTe). oAk (Al d fek AN o ke ) A
JeRMBL K BH B ik SR IR R . teAh, AT
R M, FErh SR AR = 0 A (o Ay
B (GaAs) RN B IsCE 7E 5 B sl H e SO B (A FE R
IRIBBE) A AL . PR S IR EE B (R
wEAR) AR By =S A AR, 20094E 11T
A2 h80% . A [RIZE U T S I P U 1L 200 % %
T B BG40 %, R A 4125%, £
W iE RICIGS f e A h20%, fifb s i N 17%, LA
KARIEA10% . — M5, fFE A R — A&
BB (G 2 BE) N, R SRR, TER— A AT
LA TR R HARM . 7E SRR, EEER X
O B EE R RCR (I BRI R SRk
R 150%£180% . 18R H AL/~ B3k B i
WERAEPE T8 ARSA R m = A7 g5 5, i e 4k
SR E T RE I PR A . AT R ARE R AR
e nl FE20~304F . [3.3.3.1, 3.3.3.2]

A ROGAR A N T K A AN 2 diE v R
KA BN, SR RGEEE W — N ey, e
Sk A IR LA H A S S A R, T P
PRI 25 A2 KT RN, X8 R 40 n] AL dhfig
FEE (M AE) . BT TAE, DU sede d in]
5, PRARIL A, IR K HAE H 23 dn - 5 AR %
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A4
JRE RGN 0 R BRI &
Gio HMBREARG 3 K LD A
KRG RN, o —2e ] 5
i RN T, R E AR 57,
FEh X RGG—A KA TBFEIET. B RGN
Rk %5 T HAN BN BRI H— AR EE g i o R Ek
e F M . XL R G A R S AL [ X AR K
(¥ 7. [3.3.3.5]

KPR R KB REER K HL(CSP)H A
I SRAE KB E KA 5T, SRS (B4 Bl R #2)
T Iy R (A HL) AIK B e LR HL . KB A
RO R FBAAS OB AR S ARG 23, DRtk sk
230 2 A A e BRI E — A R A b s Bl >4 v e
P B R G, SROGERIE KBH G ZI R — mi
(RZRAE), A PR Qe e v R R R, R
et KBHACLRI Rl — A 2R (LR R 4E) . (X LEHH A R
2034 1] H R IR B St 2k FREAT OB AE S, N B
W )EREAER BT, HRERKMHIE 3 — K HE
THT 52 S 855°K5 70 £ 21100 £ 19 K BH 4 3 41 v 21 v I S 5%
R 3 HuE R JGIF(HCE) . HCE R 1Y
WA (B A — AR PR ) R BB AME AR, Wi Z i)k
B (R R e, Al 4 (2 400°C)
TEANE N EIR, AR L S MO R an 0 1 2 5
PRI ARG HATE TRiehr B, [3.3.4]

9 MR RGN R R R H KR
AT ROGE R E M EOGEE, B b e Ze RS
PR U R G — 1 R B (AR R e ) 1)
i F M 1T SOGEEGE H 8BRS, B SO BE 1)K AL
BPREROSPH, DA K PH G 2 B2 v 7 my B T 1 — mit
bo A ST IRE AR, b s —ANE
JE WS RO B TR, N A 2 BRI A
RG] L R AR R SR B 5 S Kl FE (115 1000°C)
s XA AL (R DA B b ) T 2 i
TH B, (EEE Rl R R A R G W R SR OB
SR FH U SR B DK BH 1) B — 3 420 T 06 B (A6 T RO
BB A1) AT KB Y2k R A o T B K K BH Dl 2k 2R
FE— AN @ 1) (T B 3 8% 2RO B8 2 i) e s 1,
BRI EAR T RA—AN B EAR. Bl k3
HUIRA A6 7] 514900°C . 7 SEHLX — VAT AR &
R, BKE] A UL TR R R SR 2 e 1% 5K
M W AR SR S HLAL A R BN, — AR 10
KW~25kWI¥3) )1, B eI 7EIA AT A A Bl E



DASZBILEE KPR AL Hp e v sl (1 L i o [3.3.4]

DU AN [ S 20 1) K BH 8 2R D6 (CSP) L LA AH
ARG, [3.3.4] C&idBfFLd ~umr gy
FlR A ICSPHL . CSPHA (B[54 48 ) i — AN %
Pthoe, KGRI BB Es 2 5 JF HAEE AN
JIHMLZ BT RE AR . BT RE IR A A L 0
e IR E A E AR (SR A7 ) AR
BERORL Rl AR RE . A SRR S VR A . 1IEAE
MR MLCSPH) T, AR SIS EIM15/M T, M ST
VFCSPHEfL T A I HL ). [3.3.4]

KPBHBEBERLA: 7= K PH BE SRR AR K BH e 3 4t
AR EERRL, BIINES S A BA R R R S8 9 2
TRIREE o 2B 77 K BH BESR R = Fh LA & 42 (0] i
Bt TAR)R: ()b, @@etbaretss, Dk
@)k, Mg, @Rk AR AE IR K
SR B RE SO R L R 48 7 2B 1) K BH B L 7 B 20 1) H
ARSI AR R E IR R E R EOR,
N EE, g B S Ik B T 0% R B R . RS R
AR, K PH G HISR IR B etk 2% 5O AR M2
L7 SRR, BE AR R R AR AT . H
T MR T AR G rARRE B K BH O RO B
W, XWMAEE K EE . 5 SRR,
K BH 68 FA = (e v e 2 RORBHRE SR e kv )
(B2 a8 L 3RAS () e ) FH T R 8l 7 2R ORI W A1k
FR MR XH, RN EREK. CO, L A
YT RAR S o K OR BH BERR A (1) 7 i ] LU A& R 34T
YR (AT AL ). SR AR PR F
G R o R A BRRME A R S, 7= i )
TR B L S N AR, DRIk A ) 1 =
IR, T BB A BB D o R K BHBE =221
SUAFICO, W] A R FHBERRRE,  DUAE ™ 5 B4 AR i
SER A AN A . [3.3.5]

3.4 EIkFXiEminF0 Tl F) B IR
341 EW(RE)BE=E57H
KBH#GE: = 3h 2058 2w FH 2 SR FH Re ik # R

HIA AR E LS — AN, X—TIHEHR
KEZHE R AMRREAR, M20074 52 20094F 1
KT34.9%, FHMEBUMFERY 16%HHER K.
A 20095 Ik, 1KLL & (1) A Bk 2L ML A S AN T
51180 GW. 2008 4 &\ KPHAS A #h R Se 1 45k

TR AT H29.1 GW, 7E20094E 431GW. IR
M GS & Pt T I k. 20084F, 1 [E 3%
RS 2R B T79%, B 5 2414.5%. A
FUINEER, vk AR 3 5 g, TeBaE Rk
AL BB N 12.9GW., R 7520084, HiH
TE AR A I AR I e A Bt S e 4r,
$188.7GW. Kkl 420.9GW, HA K4.4GW. 7ENK
M, 20024F F120084F [1] (1) 11 5 MR K T 5 £ LA
o REHAG T IR B G, (HOKBHAGEEAR L by BRI
PR TR AF BN 2y B, fEE KT
I, K Z5% 15— B A S RE 1A 2 R O BH 4
ft. B ERHiZ — R~ AN RKBHEEEM T E. el
5 A5t 1 2 JE v i o, RN o T A
527GW. Vi oA k2l XK B e T IR Bl A
VR AE B DR, i I A AN 3 B KR
ft. [3.4.1]

HefR K 7520094, LT KA75  GWH
FeAR KRG . XA 1F20094E 42 Bk Bt bR & H
WHAELA 22 GW, ERREAW 4wk s4E26
TWh(93600  TJ)JH 1. X7 EH90% L I 2235
HE=EANTENY: HFRET3%MRE . R E12%
P H AR S E8% M EE. /EOECDE %K, K&
95% M) AR R HIBEHL AR B S T 9, AR B M R
8. 20094 AN, AR A L T 3 T )\ 4 IR 3G K 1
TS.3.2F17r. FIHAT AL, VEHEA R [E 26U 4 1K
FHRERHL A K. [3.4.1]

KBHAER R KFHAER K H(CSP)L ik
F£90.7 GWH RHSehl =, FAMELEH W I%E
Bl H1.5GW. —S8CSPHL) H & & 1 it 7E
25%~75% []; XL 7 K7 Al f = T Oe k&
HERT, B ACSPH & T8 nfgHmi s,
S A R RIS TR, b e A
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o K X R ) R PR R T g FEE Jy, i B BRI ER
IR 15/ FI i FRE 1[3.8.4]. B R ML CSP
L) A AR JE N R BHBE R L R Se, RERE AR
354MWIFHL J) 5 X S8 HE 1 19854F F111991 4 i [A] &
B, HAThfeisss . W19914E 321142411, CSP
RIEGNG; A H20044 8, fERR & iy Il T
SRENIAC . METIEAT K 2 CSP AR LR 4 i Ok
RERAR AR, AR, R R ARk K T
WE,  FF O DG T om ke MRk X R S i Wk TE 3
. FE20104E4], R 43 FH &Il 1 4> BR 75 o 70 55
E AP, (HEir e B R EAR T kR
KITS. 3.3 7 2 i) AL &Il B 3120154 [ CSP 4 & 7l
M. [3.3.4,3.4.1]

KB RERARE A HAT, KRR RORHE ™ 4b T
RS H BB, C2E 300kW~500KkW )3 55
], AFREACEE G IR . R 2V R 2R AL
FEIM S . 250KV 1) 78 ¥ T 3 Jsg )3 HE 1F A K I8
iT. [3.3.4, 3.4.1]

342 TilF=ReSHtrzsE

KPHHGE: 20084, Hli& L~ T KA415)5°F
JIARMIRPHRE AR AR 1K — B 38 A DA WK A
s RGP o A AR T IV 2 A m AT . R
¢ b, AERZHGE C IR B DAL= K. fE
Pl R, IEAE N SIS AR, R A
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B ANEIAd B R, IRl AR ARR S
XS RE,  DAAR P IR AR o IX I Fu i 7 o 4 3
WEA, LT RE Rk aE, Hurnrpam 345 . K
o, HHMTE T . A KRR
AR B AEAS TG = iy, HeEEE
PEREMEAE R . EIL. EPERIENE . KE
TR AR K HRER UK RS, A K FH REEE A2
AL, KEHAEHIK RGN T E KR A
Jitrs AL . MOCHNE A & H A= | 1K
2150%. [3.4.2]

X4 B A BHRE LA, 7= BE RN AL Y 2 (1) — 5843
TN, BITRRIMFNER SN, A4 2520 RS HAC A
PLP= A B ACR B AR . AEid 25, TR B2 XA
Btz B DIEAE, A EANE B XK & AR R gkt
TERAERE, C&fem Thge . & FHRe 3 1
FE B AN ACRBE AR — AN B ALG 5y, H A8
— BB S 2. )G S, X0 T OKBH Re X
ATV KR 75 R ) oriik = AR R . Hur, fE46 S
AW FKIEAE 225X Mo 7 S e i
PR A IR AT 7= BE RN N B (1) () R RS K B 4F
Mo BB BTy — AR U IS B K
N TR, TR EE T RGP B R kL,
RT3k AR R (A W ) 8l Ik A& R K ) AR
FERL, TTEASA LN EE ) S, [3.4.2]

YR K& HL: 20034FE A 20094F, G ARR i A4 7=
M K R 50%. 20094F, KFHAE M
FE RIS B AR E A1 SGW (IR I A AL &), XL
w ML= P EA S SR 151% (R
kA EEEAER14%), MMZA H18%, HAZ
714%, FEZ55%. EHFERPN, Hid300% 1T
J AR IS BHBE bt v AR . 20094, DU A Tk}
(1K BH g S e Fr A AR R 2 by 2Bk T3 1180% . ik
20% AL FEAL R« E A AR R K K FH BE A
J BRI . AEARRILAEN, TiTE 1737 i ol 35 1
hn, R GARAR A2 = g 3R T S i B I R B A
2E WG TR SR A B v, IR D AR A = 54y
SEIT R4 . 20045E 2 20084FE4], S dnAE (B
MR R I gy, W SRS Lk A T
M, ST 7MY, Hir, MRmEsEz2
AR EERE R KA . [3.4.2]

KFHRE R kW fEit £JLEH, KHAEE
RH PN T —A Mg W 28 1 2GW(IE AR 18 1T
M E T . B, T2FEAFE A A IELAM



B e B Sl R IR ) IR A ] (1Y R A
QA A BRI A, GG B A TR e B Ll 4
REAILA T AT IR 7% LN 8 A 52
JEAE R R R BRI TR TR 29184 H 5 ity A ke
1. [3.4.2]

OXBHBRERARLA: 77 K BH BESRRHEARAT) b T8 X B
B, JCRDI AN RN E H AT R B0, B T REIT
AN FUFEE AR LA, K BH B ARRI A48 1EAE )
e mR K PHRE SR R W R e e ) HH ¥ K BH fi Ak
MVFZAHFEEA. [3.4.2]

343 BUEREM

T2 K BH 68 B A T I A 58 IR KA HE T ) 1)
— RINBLERERS . KB BEB AR B B E AR, BAR—
Le Ny H CAE AL T L B SE 4, B A1 i
I — LR kR, RIFRRSA TR, 500K
FEAR A HRUK FH g L AR A BORAR L, 28 g0k
FBE R K BH fi6 2R O W R DG AR R Fi, 3 456 1 i 5 A (] Fy s
. EEMBESARE: oML E Tk BATR
K BH fi B 5 1) e B TR PR3 ik . mT R0 ks T 1 Bk
dils e ) S O R ORI I i A R s B
P /NIRRT ] () 52 2 ME N A8 . VRl R e RO B 5
Bl — 0 IR X o o A B ) A A PR A B 0 A7 X
MR A I R 2 850 A IX 2L ) 8 1A — 301
FRUE DAIE RS s i = RIS P A PR PR 858 230 2 A
TR RIS S5 R 1) M A 4 o T O 223 (W BUR T
B EL R, A fRE 0 I L Y Bh i R AR AL 5 IR 4
T B (1) A ik SR K PH e R AR . foltn, 76 B
FEL A BOSRARE 3E T 7o R S BIE 28 1R AR R F R 3
FIHKTZ )6, A H sl eSS 2 4E . %2
BC A 9K 2 PO RE SR, m] P AR BEJR A Ha e 40 sl ABUR 3
Bs e SE E R AR . R T X L A E A,
I 8 R FH A SESCEST S F S AT A () R Sy K
DR RN R R ) SCRE K BH B 7= AR e, By 2R TR
Ko B BTN PR BH B8 IBURE A S5 LA N i T s e 11 Bt
i, 17T a3 PR IESC 5 DA AR 26 1) i 3 Kt A . K
F—85 S HEGR. [3.4.3]

RNEIZ MR R

KFHBERAR A — L@ ik, eI e
AN MBI ARG AT T, HABE T ORBHfE
BRI IR i X EFEARA R I T oK
Gerp P S IR A L IR SR 250N

3.5

DA% K BH 68 58 6 & L 0 s R e I A e M . [3.5.1—
3.5.4]

X FARFFE R T, G I SO BH B #K, AR
FAT AR, KBHRER AR I HA L PEL
P, MeAh, KFHBEHARRE VPN BN H, AR
VERMUBAE RN o FETHE S —2E X, K FH AR
AR AL HGRIT I e AR A7 iy T UF B2 — P ) Ak g
R ) 2 DR ARG A IR B R B VR 484, mI A e
e A R R I . FE— 2B Ty, 5 4 B4 AR
e, A Fpt R G SR e g, RGN
LU AR AFETUHIA TR 2R RS
W R 85 Rk gy DA BT A8 B g Tl ik Ah, it S
A RE AR K BB BE A 45 75, T4 i R &= A
¥, IO REE ARG, [3.5.1, 3.5.2)

X TR e A DRI R, E— R —4E W,
W RGOk AR, (AR RS 4AT R AR HLAR
o FERLEIGHLT, XFPARA N IR IERY BN 2 H
TG R G R AT, LRAE SBIE R BO
N RGIEAT ALKV BA K52 . 1X P52 n]
REVE L HL I 2K B e GARR R R AR . (2, #E
PR RGRIURT, 5] 12 A8 N 15 2 K PHAE IR K&
HL R G0 A% A D B AT LU IR 28 1) A8 4k, X
A PERR AR IEAETT R &R se, LAMELE
1B ECA L 1 23 B 1) RO B RS Bl (AH 28 L
F12007 HL (1710004 Hh £0) VAl R 140 5 B (1) - 38 R4
. [3.5.3]

R RESR Y6 R HL(CSP)) 5 B L H A7t Th
e, O 2R 4 1 [ A DT R I EE ML I e e i it %)
A BT ROK AR BH e PRI 5 22 6] v o 1R 5,
DAL T B2 A 77 56 HL D9 FR i o T I L 28 B P A i R
g8, ARKA N RE LA IS AT ) L 2R R
UbAh, CSPHL 5 R A A BRI R LT 45,
5 A 5 LA 25 K PH RE ST T 34 2 4 (L AT ik
BE T )Rl — AR T SR R S R R, K IEAT
IfA), I e 28 b PR CSP A/ B BB A G R e | o AL
AN . [3.5.4]

3.6 INEMHESFIG

3.6.1 IREZ

B T AR B R R A, R K BH RE R
e TR AL AR L TS A e, ey
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FRLI ARG F 54 . KB AR EAR R BB AR AE % H b
NG PR AAT A RS A . AR BRI P . ACBH
RERFIEARTTRES M 2R Ky HIAVES RS 4
FoE KA, X T 5 SR
TEIAE P2l ] — e 85 . D) 3R LR Tl e 4
Mo X LR R AR AN ECR AR AR KRR F B T Al ek
FIIZEEY . ARTAT, AR IR b AR I R ) A R R SR
SH ISR A 22 A 4RI s, X B m] e KPR
Hu gD SR A P I R s AR AT T s R AR, X T
HE RBIREREA, Tk 2 AT G 5w — SRR X 42
o BBAN, TEHEEEH X — K BH BE R AR AT e 2 K
THUE, DAYERRIERE. [3.6.1]

KITS.3.445 T 5 % 28 K BH A G AR BRI K FH fig
RN I HL A A G 1 A R ) 30 P 3 = A DR A 1 Al
fE o R BHBE G AR 1R 4 38 73 Ak {1 3= #4230~ 805w
CO, i /kWhZ i) dgilr, KPFHAESR G K A AT
F R B A 1R i = AR HE B T #E 14~ 3250 C O, it/
KWhIX [i] . X EEHEBOKF R HRR AR IG5
Z%. [3.6.1, 9.3.4]

A R PR S — R X T e
TR IR RDGR R R SE, XA AN,
RS - 9 KB g o' fR F il DA Rkt R B BB SR O &
L, DUATRE S A ) . S PR AU 1) - b R e K
BH BE 6 R F R VF ) 4 B — R Bk Bk . 5 KB RED
PR HAREL,  KBHREZR G R B — AN X ) e e 2 —
P 725K 0 AR, T A A A9 SR s e
7K BEUR o AT 2 3 2 SR R v AR (H v ) 2 — Tl
AT HIERE, (HX AT RRA ) IR PR 1% 2% £ 10%
[3.6.1].

3.6.2 #H=FM

K BH R AE A Ji H 1 5% (1 1 T 280 by LA 1
RO TR . KRAMMENBA M L. ALK B RE
RGO 2 K BH RES AR A F R AL X QL I ] i 1 22 3 X
ALy, W TR, L AR A R B
HL 7 AT BH BE AR 24 4 Jy RS 52 i m e — 5K
FEY R T AU SO S A B Bl AT
ARy S P W e S IVIRP AN PR RSP I Ve S
it S 18 IR T A 1 A 308 4 A 38 S8 1A 401 R L3 K
e E ) A BT ], il J2 g% A&
it 1A DR A HROR DL s i R BB e a8 (S AR ATL
WeEr BL) o P AT 3K L A O e N R AR I T OR T8 B0k
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. [3.6.2]

Ol ol A2 5 KA BEBARAE DG — AN T AL S A
o TR, OKPHAEEAR R AR K PHRE R AN B T
HA Hem W aE ol # . B KRRk, 4
GWhAHFAE AT Al K £90.87 skl 4y, BRI E &
KBHAESE K L, AFGWhEEEE af 813 K 250.234 kb
BLeso TG ek, XL 5l AT S e ]
AT IdE AN, R A ARV TR I KRH
REBR A (WIS ) I = . [3.6.2]

3.7 BURBEFEIFATR

RKPFHIRGE: WERAE R S TR B AR, R
KAV AT e HATRKPHRER, SRR, B
HIGR—IEEMZ 5 (IR ), X JLPRIE T By vl
FR TSN 8 03 o XL SRAN AT AN S SR Il
TR NI, i Hor DU 2 3B E 1 45
R, BDIERLEH XA AT o A U BRI K BH AR BB AR
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I 2 1AAH BAR G A B R I o AE — AN P 3R %
RS ZAE Z IR KRR, JFrTH TR
ADMb AR B (LTS 4.2), [4.3.4]

T Y M 3O SR (RGN IR iR
FRM . W= AE G A ) AR, Ay Al
KPR TIEREE . R S Hum TR 4
BTt BAR A GHP 2 75 & T —Fh ELIE (1) i
AE IR IXA WAL, HGHP L P AL i ST AT
J7 R RENE H T LRI HIYS, I 780 A £E4°C-30°C
0[] P (R G 1 T W B R KR . [4.3.5]

EERFNX A Tl & R RYIAR

A Bk, Hi#EE O Tk . 2009
L, BB I RA RGNS 5T, LA
HON10.7GW. 20084, 244 F Z b # Kk v 55
it T 67TWh(0.24EJ)(KITS.4.3), JfdEH: 64 [H
Frh, iR E S AR RM10% L, E. A
50.6GW 1) L #e A4 F Bt /e 784 Bl X bz 4T, X
6 B At 7220084 25 77 4 T 121.7TWh(0.44EJ) 1)
M. GHPXY bk B H A H ) B pLA & I oT k%A
70%(35.2GW). [4.4.1,4.4.3]

73 25 TLAF(2005-20104F ), bk d e HL 2%
BRI KR 3.7%, 1Tt 2404 (1970-
2010) LISk A 34 K 20 7.0% . iR B 800 11
TR I KR H12.7%(2005-20104F), 1 fE1975-
20104 IR AP I KR 1%, [4.4.1]

B R G (EGS) oA T oniubh By, iR EAT
—ANNHBTTERANT BT, MEEA MK SIE . 7R
KA, 5 B R AEEGS IR B RN T K 7 TH 45 % AT
MR AR ECE S BRI Ry, 96 B iR
CINK T X EGSHF R ARG R S5 . [4.4.2]

4.4
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(a)

AN
AN\
SAANANANRNN LA Y
\\\\\\\\

\\\\\\

LURIE A ZER
ARG

AR AER
MR G

B8R

HIARIA S
AR

ETS.4.2a: om0 () IR [4.1a]

20094F, {E4F B REVR A, 2 b BN
(1) 32 A (R SLMI G L) . d 3 1) = P A A
(63%) VLA FIBIT (25%) bl E A6 T 77 HE (R % F 1+
) (5%) Tk pEHGRA L HE T (3%) 7K™
FEHE (TR L) (3%) ML T (1%) . [4.4.3]

h Al AT IR A AR A T R AT S i KB g
A DB A TR AR R AR R AR R o EF X Hb B R

G BURH ] A7 B T e X ekt . [4.4.4]
4.5 INMEFHHSF N

5 A REAT OC I PR BE R AL 2 5 R i A7 A, S
RRgm e 5 BRI BRI ARG G, W, Xu
Wi 2 A BRIRT, T A PR B R AN K . HE Y = A
mzﬁmﬁ HFHGECO,, BRI BT A =2
CO,, 1HHARIEEIFEKCO,. XF20014EIE4T [f]— Lkt
L IT e 1 — U A R IAECO, B HE R A7 AT
LR, U AE4-7T40 g/kWhe A%, XHURT
FEAR I B TR T g )2 MBI R 2 o BB ) M
(1ICO, H HeH Il ] Z Mg AT, i g s A AR G v )
AT REWE T B E BEHEIEOCA IS P R G I R
AR X HEANAL I 5 A I VAL, Tt s3] 1 CO,-
M HEUN T-509/kWh; 386 R i1 CO,-H
FHEAG /N T-80g/KWh; /N X At R G Fl B e B



BAHE

(b)

TR
RE
xE
A7k = ETTLEH
Bokith H IR
C/is 37

HABIEF

Bkt

KA B 87

HLF

FERALH

INEE10QE

EITS.4.2b T EomIYAR Z8) B (4 )M BRI . [14.1b)
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MPEHLAE: 10,715 MW
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o
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&
2,000 | [ —
1,750 — W W
1500 F =
o
1250 = A
73 0 40 50 60 70 80 20 100 110 150
S ™M
00— 0B R S
o [mW/m?]
__________ n
750 Sm&ﬁ
500 . -
22 2 2 2 F 22 o2 oz 3 o3
H O # H @ & Il 8 & ® H & € K g H &£ K B H H H & H H
W @ | B K B’ ¥ O B B & # o kh £ 7 &8 # K X #€ B & =
O B B 4t § E H £ 2 B & ® = X
il i ®OW ] il s
= M file = &
€
28]

[EITS.4.3: 20094F 4% [H 5 HE P IR AL A R . P4y i T TS M At (P A7«

[¥1CO,~ 1 - HEHUE 7:14~202g/KWh 2 7], [4.5, 4.5.1,
4.5.2]

55 AR I H A O AT LM 2% rE i Y RIS AT
BB A RS L R A — R B, 6T
K2 B RE R IO A [ DR 3R 0 T 44 e SR 52 A
o WA L HRIG, iy St R R HE S H
A ML IR 28 PR & 1 3 SRR BRI 7 K
S Y. AR AR, R
FEAE P R R rh n] A K AR S, BRI
(RIS 4 70 10 A R KA T AT AR B, 2 i
AR A LA SN FRIE ro A ER K BT
ANHR At 2, DALORKRG#Z 10 s 0 9 vl S AR R 3458
SO . W SRAR BRI KA HYAUR AR UE, QR Ab
JE IR RZEFE Mo, TR T ZK AL BT SRET 3]
THI A A B IR B R AR 2 . [4.5.3.1]

FEM I L V2 320 B RIS 51 K
RGO . PR VIO AT T
UUAF o AEHBBATT A A 1004E ] ), MRl X 4 4
A DX A PR SR 4 DA FR A 7 B K )y 5
(K SR T 52 BT AR . — SU ISR R A R SR
76

mW/m?) R AR e K32 5[ F4.5]

WHH , REE R N AR X O 5 R 1
BT o [ R L 2 v S AR K R R R ] 7 A N
RS Frol RMHGE FOEEAKR, AR XA
R AT T BN I 7 3 T A R, AELK X S ) )
B2 5 PN A AR AR I R R 4 1 i 2 A R
GO H 7 I T EEP, [4.5.3.2)

FH 75 3R A& 7E160~290K2/GWh/4E 2 [a) NS, {H
AFENIE L, RN, 5 s T IA9002K
2IGWH/AFE o i AT by L A4 5 i G0 48560 1 ) 1) 14K
FRAE M, WIESR . (RRCR RIS AUR S . fE1F 2 1
AR AR . & R 74 22 ) FH b o 80 m) xoh idk— 25
KHLATF A — A 2. [4.5.3.3]

L5 HAPE IR I RE YRR AR LG, A R R R L
A W& M. [4.5.1]

4.6  HORegEE. CIFANRANBIATSR

M IRBHIRRE B R PTA S 2R RS, RS
BB TLIBCHL Y, /N BRI AT ¥ B E e R i
VBRI o T e PR A S iy A H



DAL — 2850 L | I NI ) RS — T Kk
e X THUA HEERIH, AR KRIAA R ),
T F AR, MR (LI5S 7 ) A K BT
FEDCRI/N DY N O ). AL 8T IR
PRI T SRR W) 8. [4.6]

FE A S ARG () U R S5 2 BH RE 0% B I b A
R AR A I ok B = I e TR IR R . T K [ kg
HURH A A A RN B s R AT SR . ST A
AL MR VEARAR A BRI JE bR R £ 1
ity 2B R A B T 10 5 AT RS0 i B A
LA S PR A A B PR XS . [4.6]

R RE R, A T R DL R M B R S (L
TCHERILFR), FoA T ER WG o 7Y b R S5 AT
7 2T W R (R&D). R d Hb #4187 T H 1 46 46 0
e A (i B R KU s . AR =i
B A (0 IA S5 AL AR ) T A B K A B E AR
. [4.6.1]

h RS RAEA A I B g IE A, DL T IR
FeEIN R IR ), T B TF R A AR RN
WEHARM LN TAE, etk H A5 A2 B A I
FER A = Vit (1 A Ay o [4.6.1]

by FER R B B R ) % R G AR 43 1
RORMAR AR A Rk ey, i H M2 R —
BB T A ORI O 2R R BAGR  ARE R e e R
Gio Pl REPE SRR A IE A IR AT 8 R g ik Hh
ARERIM . [4.6.2]

HT, 3 A M AR R G i H AL TR R R R Y
Bto HEnmAI MR G TR R H — 20 Uk, i
T 5 AGE R AL A P2 ML 22 TR B, DA
$ee | ESUTE S S AT/ SRz S 1 3 (18 VST SR 5
ot RE A% AT SE TN bR AR A 2 S 2 Ak A
IR (R BB AR PPl 77 3 IEAE BRI C O, AE
Mg 2 — Bl TAE AR T REME, o 1) 7 16 5 7Y
ARG RGN, ORI AR AT A 32 e B e ) A
MR, LR BR T F 0B 154 S B R H A s ik /b
CO HEB R M T —Fhiit. [4.6.3]

YT JC T H TR R B YRR, (HAE
HE L Rets R KGR K . [4.6.4]

4.7 HBARHEE

HY TR SR E AN ], BT R B A
1 £ PR RSB B FA LA S A IR R (118 8 A . AR

JSCAS DR I H AN [F] 22 5 AR K, AFUR) H M 4 2 s | 1)
LCOEM #7E HRy M sy ERAA S Iy KT
A E A R . SRR IR G ) kT
TRYGIT B, AH 3 5 R M AR B A TR ik AR T b A
it 2 BRI A, [4.7]

ST M AR T B AR B (1) R
N (R A 1910% $015%); (2)2E = HL - F0
/£7KHL#(EU7*ZZI§ %20%%”35%); (3)f@ﬁ&ﬁ@$ﬂ%
Tt B (L A R 10%~20%) s LA J2 (4)HL ) (st i A
1140%~81%). £ AERIE A, 24971 % % oA 7E
1,8003% JG/KW %2 5,200 JG/KW (20055 {1 {5 ) 2 [ A
%, [4.7.1]

H B 71247 4E Y (O&M)EAS , AL HE J5 A5 HLFF(
BRI EAR PR WL A A2 A 77 i K e T B AL ), B
152~ 18735 J0/KW/AE (20054E 0 4f),  H7E 4E
YOIE S, A ARAS 2 (WIAE BT 22 A 117 56 7/
KW/4E). [4.7.2]

W EmMAH RN 2 EENEH S
. 20084, A HARE) AR SA R A
74.5%, HH190%LL F2Hri de . [4.7.3]

IR 41 BRF A2 28 1) o 9 7 3 R B A2 BN 1) Bl AR

HILCOE, M3.1~173%4r/kWh(2005411{f),
YT R N BRI H ) A E L. W TS.4.4
Jioss K TERZERIFNEE M SE, FH%T %00
DR, el 3% 10 LA Bk B R H K 74.5% (I
TE[4.7 A7 Prik i) Hg 4 AR YIS AT I “ SR 0 1 b il
T H (LCOE DX ] & M BEIN 25 HL ) 1114.9~7.25 57/
KWh 2| XUIEFR HL T [15.3~9.225 43 /kWh(20054E 4118
o DT RMLCOEREAE I FH # BT AN I 2 11
RAEBED . H A A R S I LCOE %t
Pt AER R LA AN AR R AR BE 1R LN AN 81 ) A [ A
RUHEAT 7 —S8T0, B,  SohF AN Sk i 1 5 7
WAL KYE, LCOEN10~17.54)/kWh(2005%E
). [1.3.2, 4.7.4, 10.5.1, [ffF2, B3]
oK H BT AR S RNEE AR (1) 0] RE AR BRAIG (1 A o
1 XA HEE b AGS FENEBE R T En, RO BT R 3R
(27 3 IR o A IR o b 0 TR ek A Hh A i
JE R A S AERPRE 34T R YEd 7 18 1) ek it £
Jd 3 N A ST HE A RO LRSS (LCOE) I 5% M 5 K
filtn, FHECESEAHE, HED ISR AR
PERA M TR . X T20204F (& (O R H , e
ECFIIRI 2 K 80%, A AR i h 27 .54, WL
77



1
—- MRS EEIN) 180055 TT(20054F)
— MR EEIN)2700357T(20055F)
12 eoee  HIIAAEEIN)360035TT(20054F)
= = MR UEER)21003 7T (20054F)
= M ONEIR)36503%T0(20054F)

iR OWUHEER) 520035 TE(20054F)

T (55, /KWh]
[e<]

AR T [%)

- ORI,
— RSN,
HIH L BEIN)
= — RO,
m — IR,
M GUEER),

WiHHEE = 3%
I = 7%
IR = 10%
IR = 3%
A = 7%
IR = 10%

AR 7106

EITS.4.4: 20081 HEALHI B A (1)BEAHIZRSAARAL* ***; LUK ()BT ZMIEL AL, [[€]4.8]
e * BRMEILRSE T 7% ** BB BN ZE L) AR L) BB A 70590 2, 7005 J0/KWAHI 3,650 T6/KW(20055F ). *** B FIB AT HES A N 170

FIUKW, {175 4 27 55

BNT%, Frmiiir 4 BR-F 5 LCOE M4 Bt [N 25 i)
114.5~6.65 77 IKWhE UG A L 1114.9~8.65 53/
kKWh(20054F) 2 i), Kk, Tiih 3120204, X1 Hidh
A BN ZER ] TR ), 2B MLCOERY)
BT Y% o THVT 18 5 70 b B 2R G5 1) A R A K B 2
BARKT. [4.7.5]

HA I H 19 HEAL R A (LCOH) X ] 1R
Ko BT HAAM G BEMPTFRE, HHieiryE
PORISY Bl 7 AR AT AR = R e R . BEAk,
B ATE N T BB HES M A . RTS.4.245
HH 1A A 2 3 T 56 ] sl B b 21 38 b X 1) L 780 < fik
X TS O A B X R A (UK 5 . BT R 4 4 S D % 2
W), PEROATIE T S K2 BRI T 5 )
A, ARFEI S RIK B KBRS, 7R o K A
A%, [4.7.6]

Tk Y T e LB AL, RO 22 AR O, IR ER R
TRV T SRR A P (77 o X8 T T R
W, JFHE®E S| RS AEinmAa
0.4~0.7/m s R, Mifidem T E&F M. Tk
NS AMIE, MR . APt 1) (55
[ RBP4 B4R A 4R (i v %) [4.7.6]

4.8 I FIHEN

b FARE T Ok 3 1R YT B YRR S DTk . 2008
78

G, A ERHLHBE R A0 A Bk RE U ALY Y
0.1%. {HFI20504F, HuHAIH L KLA3% M 4Bk )
ity KA Y% (1) A BRAL TN oK o [4.8]

2 18 B A0 A T S IE A B s R 1 b ARk HL 30
H, HHSEHLE R $I120154E 45 518 5GW. 5L
B b, FUE 220154 I B9 1 BT A BT L) K VA
PR 78 R — R R0 U8, I I bk 1 i 28 A
RO H I /N A R (A AL 1Y
FRY H )T UL AAH [R] (% 77 50 4 36 4 %2 (1975~2010
2 A 11%)ik #85.2GW. FI20154F, K HL &
F [ 1£121.6TWh/4E (0.44EJ/4E), M 135 77 1= (# #4
H [ 1A224TWh/4E(0.8EJ/4E), & T X sk &4, W&
TS.4.3. [4.8.1]

TEFEAR A ZEEE 105 4 B Hh A e KR FH )
Fe AR AR 22 HE TR A SR A VAL, W A0
62 o AR CEDPUIRPPA R ) 1L HER 5(>600
ppmCO,). 440~600 ppm(=EHIPYZK) L [ <440
ppm(— 2 F1 28), =Bl & AR AR E X A 5
Hh I 2 20204 110.39~0.71EJ/4E,  FI20304E (1)
0.22~1.28 EJ/4E, T%|20504F(1)1.16~3.85 EJ/4E.,

T L5 1] Bg A R ke M B T R 32 S K 5 [
R, HFHAEE AR I R B RS T B
(<440 ppm)F, 20204F. 2030%FH120504F 14
M e 25 T Bk b .l i B 4 201 54 4k



RTS.4.2: LI E A BB ARSI T HEAL I BE A (LCOH)[%:4.8]

BERA R THTFIZEAILCOH(20054F £ T/GJ)
#BEN A (2005F 3£ TT/KW)
3% 7% 10%

&= IR ST) 1,600-3,940 20-50 24-65 28-77
= R INFRATELX) 570-1,570 12-24 14-31 15-38
PN 500-1,000 7.7-13 8.6-14 9.3-16
TCIE 5 7K P R B 50-100 8.5-11 8.6—12 8.6-12
LI (1 K r k) 940-3,750 14-42 17-56 19-68

FRTS.A.3: i I ATIEIN (¥ 3t A4 R PO AN B (RO DR LA, DU (1 2201 55 7 £ 1) L i [34.9]

R HAIAE(20105) UM A £(20155) & B EMAFETN(20155)
HI#E(GW,) B 71 (GW,) H#(GW,) B 71(GW,) HETW,) B 71(TWh)
JL350ECDH % 13.9 4.1 27.5 6.5 72.3 431
T S 0.8 0.5 1.1 1.1 2.9 7.2
OECDIHH E 20.4 1.6 32.8 2.1 86.1 13.9
e[| 0.1 0.2 2.2 0.6 5.8 3.8
SRR RE K 1.1 0.1 1.6 0.2 4.3 1.3
AR 2.4 0 2.8 0 7.3 0
EHH A e o [ 5% 9.2 3.2 14.0 6.1 36.7 40.4
OECD KT H% 2.8 1.2 33 1.8 8.7 1.9
Bt 50.6 10.7 85.2 18.5 224.0 121.6

W G T IXHORTE AR F e X, WkHF2. 2010~201545 # ) R HEAI H 1~ F 38 A R AN E 20 0 11.5% A1 % B 220154 A3k 1- 3 R H 5
H75% (817 RI30%(BELAEF ).

RTS.4.4: 20205F-20504F 1] m) fHt A M ELH M M O BRI ) [#24.10]

F A& A2 (GW) &HBE (TWh/FE) =g (EJIF) 2it (EJIE)
-4 25.9 181.8 0.65

2020 2.01
HHRT 143.6 377.5 1.36
K 51.0 380.0 1.37

2030 5.23
HEFA 407.8 1,071.7 3.86
K 150.0 1,182.8 4.26

2050 11.83
HEFA 800.0 2,102.3 7.57

e 1:20204EAN120304F 4L

P E=—N=}

HHEE

EIF P RME. Ko A2 EREH480%(20104F) . 85%(20304F)F190%(20504F )1 i J) F130% I B A FH Z- A 5011 o

ET% (R )1 %(EEF )G KA, IF 122015 (i (EAMIER L1 K); 20504F Rl At 2 554 55 5 | (1) 4% T fl

TR 00 M A H (7 % ) A0 T 42 1) FH (11 %) 1 17 o
ByE KR, 20204 F120304F K LRI B 422 F) ) s
PR A R TR R TS 4.4/~ . $]20504F, fit
VR (1 Hh B 7R B A 150G W (L b 2 by 4 5 Y
ARG 4Lk, BRI I 25 5K =ik 800G W
(%TS.4.4), [4.8.2]

BTl A o) 4 Bk — Ik e R AL R 14 K D R
B R (20504E 452.5  EJ/AE )AL THANE: 11X [
(118~1109 EJ/AEIFH JIFI10~312 EJ/AER HEF)
M)W, FE AT BRI X ) 1 FR(28.4~56.8

EJ/AE). KL, 2/DESEREEN, FARB AT G
J8 Ay S BB e O 2 1K) AR FE (O FERD BB R) )
AP — Bl . [4.8.2]

ATUESE R, AR ] 3 L AR YE K L1204 fE
YRR & RIS S5 Tl B PR SRR
it ABE ST, MR HE SR A i i T . 5 R 3
HHA AT RERIHET A, 320604, Hifhpgn
AL KAI3% 1 A B L ) /53K, I HAEAT R g A2 K
295% 1) R BRALAFN G T K . [4.8.3]

79



5 7K EE

51 35|

i

KELJE— P F2EREYR, & Re 8 Im 1 M = Ab )
RAC TR BN AR T o B PG BE T . Rl
(P AT R R B AT AR SE 4 R . 200022 41
A T NI GE R K I8 28 P AU sh J1ix — i 200 L
AR MRS . AR B —M12.5T LK u 1
1882419 H 30 H 71 3% [l Jali i e AL v 385 2 it BL 7K 15K
AR e T B BENIBAT . BAR H T K H A A BR B A
AR by = R AR SRR T R L, (HKH ) A
ISP RS ST I HE N R G asAT, i HAl & AL TR A
FRzEH X o [5.1]

5.2 KRB

RFAERERK N KB ME AR I 14,576
TWh(52.47EJ), Aliil SRR = H3721GW, X AH
M AT EROK LA B 045K TS.5.1). BRYIR
TR RLI NAT%, AEML192%, XFEHEERKH
TERWNLSIRZ, 1 H AT (WRTS.5.1). YAl
$7 T SN 5 R B A ) A K AR T R T U6
YN MG A TF R I AE i i s [5.2.1]

EAERNE, d63&. BT 3M. BRIMATE MK
K HLR LR T AT R — 2, i RPN A KBz 4 3/
KN —A w2, SRR RIS, K
PLVGIE PN T RS . A AR R RO IR R . 42
BRAKHL PP R B P 44 % . 2P REBS A
F TR K HE ] E BB U 45 A8 R R R FE R (i e 5
A AR e L) ERCRT FH K B, B A % T e 1 4 B T R
BATA 7 ik it [5.2.1]

RS W /Y A N2 R 8 N I = 0 e o R
WRPEE A A 1A BRI Z S, T AR A, 2 i
AERK LR G R WS A E TH T s, RIS [ K
R Hb DX 7E B 7K RN A7 908 7 THT AT 66 e 2 Wk 38 174 A T B A7
721k . /ESRESA1BIE 5t N, {E20504F M Y1 4F A H
REJJ AT BERS IN2.7TWh(9.72PJ), iy BRI W) ] g T~ B
0.8TWh. 7RI B XL, ABnlGesE /N, HAR Jkb
XTI AN AT T LT R T 2 I, R
A I A EROK AR P2 R R AL T F0.1%

80

[5.2.2].

53 #HAENH

KL I H 1) vl B R AR R 1 SR AR
R A, FRFcu B 2R A . K Sk vk 22 (R T
FEHLIR A T 2 T v 52 ) it FH e (PR — 1l 22 FH & ) 2 2K
AR CRe WL ) 2 58 T 5 X, FERBUR A
A i AE At FE N 25 5o VB N0 bR vE R S L 25
5 e T e T IR BURBE () BT A /K L) (HPP) I — it
IR 2 A LA W R . B2, RN
I3 ARG B ARk 1y ELAE BT B, HE— e AR b
AARMEE: WV e K KEE RS ER AR
iRk EAEE R S5 E sl AE I AR AR
X 7K BT ) R Rk B 22 5 Pk RE T VP AL 1 AT
R, AT e HILSE R bR . R R/INAZE R 7K L
TH B AL ) SRR G B AL 23 5 i v AN B, T
B HARNG . [5.3.1]

KPR =PI H R, 27 (ROR)
v BRI KE REA . BT A UKHE) KA
K, HIEEKEET . KL, WA =BEK R FIKIEH
WM. HTHKER B, RmaeUkd)
SRS G N i Pl P P s o = RS IR ER 2 B i AN T e
AAIEAT BAE ] EREAR ST L BT . KRR
AKH KR ENRE AR, 1 H R
] e LI E KRG ET, e A BT S
BRI SRR R P RE o 56 DU R R
M N (AR S D) B, H AT R T 12 m =N
|, AR . [5.3.2]

LK ERCE 7K I H (78 K KSR B2 1
RV RSS, WAt fr . wmge H BRI REAf A7, JER
FEX SRR T E R . BeAh, KT H IS & $
A RV AT M LAAR IR 55, AT, KL T
15, BRIEFEERE . HhoKE meUr) BLEKAE A R HK
Yoo WIS SRR W), AR AR R 2 AR AR, H
i 3 S0 T . il K E e A PR i e A
BAMER. [5.3.2.2-5.3.2.3]

ity NP VL AR ZEJe P UTAR I AL, R e
IR PR RE AT — R AR K & KEE
I RIHERS T A 36 . R UFR AN K2 B3 Rt K X
(9] NN PSRAE 01y & U SNTTR I W ik A0 N
YEG AR B INI IR WU A7 dw e A, BAROR R A



=

388 1659
GW TWh/4E

61%*

R KR AE
14,576 TWh/4E

BRI
B iz 6w
B R [Twhi]

&

AL [%]

EITS.5.1: 20094F % X I (K1 7K L BEAE F7 (K HL R

RTS.5.1: DIBUR I BORWE ) ($54 e U RIREN LA R (GW)AR) s #E20004F A A i, el

*HARIF R [%]

T =M

608 2856
GW TWh/4E

74%*

338 1021
GW TWh/4E

BRI

BAHE

JEM RIB EAFITE/

KIFM

-Il‘. I " ___‘.

47%* 283 1174 92%* 2037 7681  80%* 67 185  80%*
GW TWh/4E GW TWh/4E GW TWh/4E

FHURRNARTT R BARE I H 7). [K5.2]

SRR T AR AR TT RO 1o [45.1]

SRS g e S - S
- £ %g?,i BAMD BNE | sopany | DWFEAEE | KFEwEn | KEEsEEET
Je2Em 1,659 (5.971) 388 DEJOD 153 61 47
BT 2,856 (10.283) 608 732 (2.635) 156 74 54

W 1,021 (3.675) 338 542 (1.951) 179 47 35

E 1,174 (4.226) 283 98 (0.351) 23 92 47

WM 7,681 (27.651) 2,037 1,514 (5.451) 402 80 43

WKL P IE/ AU 185 (0.666) 67 37 (0.134) 13 80 32

ESid 14,576 (52.470) 3,721 3,551 (12.783) 926 75 44

N FF o A A R BCRAN OR R
PP UOR Rl . AE T A BN BE U K L PR B R
$ e (K I HL T3 9 W (10 2 304 K 24 29 90 % ) AR vy

[ RS B [ %

IK IR A ] A7 i L O 40-804F . B K

. [5.3.3]

IRE %

Sk (— N B0-404F ) A EL, L LB R 42 1 B 4%
PEASVRLER, 2 it ity ST AKHL ) AT 4R/ st i 2
RI M RGNETTE, BUAEJGEAT S R AT VF 2
KAEFLAERI R (B AUk, AUmZedt). M
BRZGEM R, T B B A LA it —
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HE G . BERE R PERERE S M A e s A T O, A
TER R T2 i o8 R g I s AT 7 U 75 2K
#2030-20404F 5 22 %] 24 i (20104F )iE 47 1 K # 4>
926GW 17K HiL 5 25 AT AR AL 0t o BT AT /K H
J AR ERERE R K ) R AR ), X B TR R S
BMLIRE I, B T B 1) B FH 2 At 8 it (an 3044
HE . KN K BETE )BT O0E, A TR R
. [5.3.4]

54 2BKFXEHIHIEERIKR

KCE A — R B L AT RO () R LA A B
AR 407, B4t T KRBk Iy = R 1)
16%, 5 o] AL ARV R HL S R 1 86% . L AR UK HEL )
1594 B 5K 1 HL ) AR P2 KA T ok, R 5N B 51 (
R B, B S8 [ R B ) K e F R ik
SRR 2L b (HJE, KRR IR E K
TR AR K ZE R . BARE RS K
H P E MK L, P K O R H g ) o R R BT
84%F159%, (H &k 2 3l rh [E] 7K Ty Wi 43 AN Ay
HRRHER19%M16%., HEIRS FK A7 2%
K, (HAE 2 = AR (1973-20084F) K 1 &
BT 1 0 BN 21% 5 516%, Rk HaL g G fip RN EG
ERHBIEEHK KA. [5.4.1]

A5 A RE A ATk FR I B R 3K 75 fil 9% I %
R RS o FEREAN T H IR I R gt 2 2 i B
PoE R KB IH X Gl #soe 1) &R R
TEALHIMSCH R DTk o, PRI w0 B A F T 34 1
TiMk i K. #420104E3 H1H, a3 S &L
(COM)PATZE L &> vEM 2062410 H vh, 55624 7K
FITH . KA H B 20127%, HELZCDMA]H 1
HET AR, PEL B, EPHRSB R R
EHIH 1175%. [5.4.3.1]

VF 2 25 7K I H A2 BO7 s s ki . &
ST IH A RS TR . SbAh, K I H AR
FERTR I (A T e gtk . Fp BVl uE A i . AEAd
Frm ARV 710, KA R m i ERE, &
TERIBATYET (O&M) AN BE 2% (1) — /N4 o
BT 7K B b g s A dze i HL e, Fivh 7K B = koK e
B35 A Ak 22 AF T PRI R FH 56 B P A R 7 K
Bl r, 20084 4 Ek7K F ™ b AR TSR3 i g v 41
GWLL [ [5.4.3.2]

82

e 7 B 1 1 A X KRR A T I PR 30
HORPRAR, DN IEAE SRR R SEMAAE AL A e A
F o 7K LT I ) 32 Bk R A S L AAE AT AR L I
BEA RS, JEHGRAETI H FRATFVF Al 2 1. Sr i Al
IRHEAZ R JeBE S L . BeAh, R bIX
(AR ), 2 T S B H P9 3R T 1R B 5+ A
IEAEIRX S X AT B H I e [5.4.3.2]

FR A BEHL AR F (MW) I X, KK R F /N Bl
KRN (PR & ] R A K HL R R I Bt g o 91 dan, 3 o
Sy REMH K FLh RS, IR R AR AR AR e
PR IR S5 N a0 eT B AR KR Tn) A e . AN T
] A FH AN (70 7R /N B ASE 7K P sl 38l 4 it (b 9 FL A
SRR 4x), (EXFT ORI KT A
VA it DR AR AR K R T R A A FH
WE T20MWIFI B AE o 0% [ W] AR e 45 iE AT [
FEMIBR A, BN —Fhat ik B iisghLgl. A, 7
—UEE K, W EAANIE F T R R R R 7K (
Wk E12MW., 855 S SMW. ElLEE 4 1) 3 SMW AT
25MW). [5.4.3.4]

R [ R AL ME S A 2 (R 3 R AL AT 2=
A CoE, &RIUKHITH DR 5%l ) R
PR(PDI: LA /K 7 T AR LAW/m?2 0 547 ) J7 Al A 5
1% AT CDMAE AL . 247, PDIRI H A EF-Ke &
KK HLHERR £ 3R A5 CDM (BRI 75 J8 20) 5 FH A0 B8 4%
Ak, i HABVE G BUK BB R AR, A DA I 5
[T RS | SaW it W £V A

55 BIANE[ ZHREERS
KEEREA LR EKBE(HKERE),
S UL 7 AU AT BRAE 25 M RUASE () F Y Hh s AT ) R
JIH7K L RE S S LBl 2 IR S

K HL B A JE ok [B R DX s R Y, AN, DL R 3
rot oy A o A T B SR U BN B K
HL T RREREAE N Tk ROV AT SR g FH g Ik v 1 vz A%
AR 1 DX CRE 51 A L D) IR A 2 8 5% R i T 3 T A
Mo fERE, NIRRT R AR A A 5k
B2 —, LA #EE450007/) 7K sl 5Lk L A
55000MWLL |-, 434E % HL160TWH(576PJ), 312
2 Nt o

X5 T OR/INAR 2 T 7K L b A AR R ORI K P (IR



R E), KB KHEBERSTE R LT HE M
TP (BRI AE Ky FEA A Aof R IEAT ). B FE /K A It
T K FEE KBGO, AW =6

o —AN 7 ReA BRIZK T 7E 5 DA e A =2 1s /T I
O SRR L RRMIE RN . FEIXFE AR, A K
FE& K AL 7K T3k ML ) R Ge 1P AR i S R FE S A
fEIE TR A B, A 2 E R E A . BT AR
RO O 75 SR B ARk, RIEAE— A=, &
7KK T3 v AT AR 1560 B 7 R 48 1 e K SR N T o
— 7T, R HLUE (A AR D T SR N . K
HE S e 75 5K i R W I as AT 7 SN R R e s AT (A
T IEAA ). HE, Bl E KK, KK
AR Z BT & KE RN K] Biekde. HT
TUFRENE S R OR BRI BT S & I PR . R AEHEK T
SIN—ZE, K S I o] S B . K R
L VR R B ISR Bl . R I R T 2 A
1, XFOTEE R S EOZMR AN, BRAEE
3%, [5.5.3]

KA SERAAE AT BRI RE SO, BRIk Z 4k
K LI BENE AT Bl Tl A 5 25 o m] 2R DR 5 T I
[N R 179 R TR PSP P o S PN D W
(A BE YRR K 20% LA )i i 15 418 g S I i A7 7 H) H
W ELIER(1GW)REAT B B, DR A 43 AT A1 224 ) ML) & K
JCHLBE ST o W BE 22 1 R R0 T I VR S AT B TR )
2 AR KL o R 30T AN BT 385K 1R P A e vt g
BEIH P MRS iR, B RGP I
AT RMVEAAH I B o A2 EL AT T A9 AN AT 7K FL et )
DI, AR K R I S R 55 T akE G i AN K
JRIEB AT AH A AR XRS5 - [5.5.4]

HARER T RESBAN A B S BAT ) EEL ) R
YEIRSS S, KT TR SR 2 VI 2
AT RS, KL L AR G S I LI 2 MK A
I T T SIS R P P
IR I B L K A S i e
Ty K WIS S S, BRSO %
B T RE R RATTRIGN S . [5.5.5]

5.6 FESHEHM

IR A REIR AN KA BB, K FL I H BE A B i
AT IE A AN 25580 o AEFAEE T, K HL AT A

JRIMRT DI T B S 25 (A BT B, (HAE M2
SR AL AR5, AORIH B
P A I DX B SR T N PR X AT, 3R
XA X AR A SRR S R, — ik
T2 IR AL I H BV BN A e BF R eI BN J1, R
B ] AU Qe R IX LA B o [5.6]

B /K L AR SA s R I AR S R e, R EE
1175 & H K SCRFAE A Ak T8 o 2 B /K L. B2 7 A
YR D6 RN A S I AR A . B, TR
YIEE. A2, RIS RGN SR R, X
FEAR KRR BTk 288 BOAR AR i 2K r it
H AN SR i, H A — A& KR UK T 2R
KB, FEPOE R S PR S R A A S —
ANEIEASI AN LI, [6.6.1.1-5.6.1.6]

LK eI H (A 2SN ARARL, 0T b 7 R X 34
X, HHIRIA . @5 RS e EOcs e i pk s
SRR B DRI 2800 RO 37 2 AR 4% AR AN () 4% 5%
AR H JLPASTIR 2 KA S8 A, HEAN
1 28 b X s — 7K PE AT AR 5 RS R i N 1 () 8 e
Ji 5 e A= T T E R Bk . Mk S R 2
FEDX P AR TG 7P A — DA T SR B AT 5%, BRI 25
A R A EESE ], (I A REUA R AR . K
M) RN M R A S 5 R A DTk, IXAEIR CHE
J5E B IR BT A R R 5% RN 3 G ] A AN ) R 3 A %
Ji 2 (AL A A . K IR R XS S A X () AR g
SAF RN Bk = AR R g ), AGE I R, T
L A R S TR K B K T SR AR P K TG
3, WM. Bls. Rl ok, 308 R AT
7S 2 IR K, [ TRt s, [5.6.1.7-
5.6.1.11]

PRBEANAE AL & S PP Al 5 BT LS AR AR
KIGKHL) ) A K IF A — A EEE Pk . 55 &
W BEANTT TR 25 5 e SR R DA K 5 8 s A 5 P e
T IEAR AL 24 AR R 7K FL I H 155 BOAGBEEA R AT AT
FrET T R . A2 S, H VAR
HEZR A BIAT,  LUR 5 K W R 2R (o] I A AIE AT
MVF2 2RI CahlE T+ 3 R HE Ak,
DAPPA LI H (e st b F3p et fg. [5.6.2]

KR TEEAGHA AT EARIEW RIS
B S IRBHABER R IR B o H3E, PRk R4,
T BB 1, D2 il A L) o in HE s & <
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W(CO,. HEEaE). 14 IF MK s It H A H % iy
JHPEAL (LCAS) CuE AE T A AU T, LURAETINE
FRer R SR AR KA e Bk
E B O Al B K I H 7 A8 5 4 3 N I GHGHE R
WM. HTRZHOKBIE E T2 Higtm, &
UL 2 F & 1 R R ma X1 2 kg LR 3 D) 5 A Bk R
YEo 324 M 1EVFZ LCASTE T A /K LI H BT A 521 1
BT REIIRE, (ERELE LN WS T e ey
MHE. LCAS(KITS.5.2) M fE@E e, 1817 iy Al
PrBR AR ) il &= SRR, PSR K2 4L
K AL K GHGHETEU (K £ /£ 4-14 5. CO eq/kWh
Z ), AHFEREEeE SN, AT, A HER
K132 GHGH# /). [5.6.3.1]

AR R L 1 AR KR R R K K B E R WO
GHGZE L' EMIBIMGHGIN £, {H & 4% 75 223617
i T IX 2K K E T | EE I GHGHE UGS A4k . X Be P4
A5 BT AT 58 27 iy PP A (LC AU 2% 7K PEGHGHE i
SAEVEH TV . B FELKIE N PO
JE, DRIMK 2 A 75 GHGHHE R, I TF e R A
T — N i N HEE A K S TE K
UL NP E BB 2 250, ME ST KPR e 15 2 1
G OB RE N I EP T e A = T = P O R
[ bR RE IEAE A AN ) 8. — AN 2 A B B0k Al
ZUE BRIK SCEEVRIF I, 75— A2 [ bR RE IR
PR s B AE12. [5.6.3.2)

57 HARBESEIFRIAEI=

BARKEBAENE A S SGE BOR, BT HE—
ARt g, GlanE peitkistr, g s> 5
SO, 3 ORI AR S IR EER, LR S A G 1Y
FEAT A8 IR 7 %6 o RIK LA AL
W DT B A CR R R, /e DU R 1817
N A HL R R IE96% o BICTA I BE PR FFIX — R I
TARETTREWT ST, DU REE 410 25 P AN [ it i S DL 3
I TR . R K Ay, 2 L]
BEAC B R B R . BRI, Jdd T R
e (OB, R I M TR 2% SR HURE ) (1 e it
frofis, A RAR A g . KEa Hirg
BENIAT B IUAT W7 A LB B0 #6045 ZEAEAROR 304F 5K
BUBLAAL, A2 REWS $ R AR JF B4 0 mi i) D A RE
e the S, AT H A A I e R T
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AR S i ) LU T £ 0 R H R A EAT P B IR
FHR e, CUE A ORI A R 7K. [6.7]

CA 2 IEfE T R AR BRI R 5T, &
TEH B8 K S NG i 7 T AT L, B8 s s P e
AT SEPE I PR o 28 T A FF R i A LA i 5
AR G AR HRI FEFNBOR . 0 S ToF R A L
KB IR Ee LA BB R EE AL B2t K R A
PRI . — BB R K K Sk (<15m) BB A K Sk (<5m) 1)
WAV P R A P G E AR Y 2K )
REHL R T K 2 HCE K B ) I I A Ed 2 AR
P LTS TARf Y, UEHRZK Sk ) 3 EA
Je IS AL, BRI AR K koK A & L T (1)
WA H Ve e 3. e, e R AL
JIBAT R A K ) B AT AR Ty AR K
1. [6.7.1-5.7.8]

58 A

HARTF A, HE) A RS AT H K B I H A
PRI H AR A, AHS S 1T T 3 Be A A% AH
b, K ELS ERA S . KD H &
ERC S BT, (BT 4 AR A H %
KA. [5.8]

K BT A FE R . T REE R .
J B IO XA SRR AR SR . R SRR
D seRZg . KIS A, BRI,
A RIS REEEAS, X K I H IR
REAS,  CLAHLF U e 25 AN o 25 T00 1 i oA — it
TSI A [ IEAE T R I H A s X128 5 T [
Ko TR Y 557 IR RE, 8 T RAS ] GEAH X
o HL T WU 25 19 25 TR AS — 81 4= BRI 4%
., [5.8.1]

AR B A 2 m R 1R b A A 5 3 R A 3 e A 4
(KA ML RE it 72— K Bl S MBS 5L
D Ii) Ay o 55T K HLH ST HEAL BE Y AR (LCOE) X
), HFBRAAA3E, JKWh, i EFRR153E5),,./
KWh, SR TREAN T H A 025 T3 58 BAS
TP AT O WL A e R A AR i A is
ITYEY A I SRR . [1.3.2, 5.8, 10.5.1, [fi#F2,
B3]

FITS.5.3%5 th T 2T P AN R A B 0 S 20 1 %
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W 80 SWCEXN  HLUCEX%N FAIE
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[EITS.5.2: /K FUBOARALHI % iy 391 Y GHGHETE R () b BB 2 TR 25 R AE IS I SOk ME) . A K S BURSL I /- A B KA SRR SRS, 3 LY

PE1e WA F K BRI HER SR A GHGHER S o [1£15.15]

PN 55 2K 2 Bk it H AR — U S 50X TR N R K
HII H LCOE A, T H. 4R FH 2% JRAN [] 43 ¢ AR Al
WA, A 25 H I LCOE A B 7% X 1484k,

AR KSR BN ) Bt A s
A7 75 U 8 5 A B o B AR IR A 5 R BB U A 7 (
FEA )M BB AT BRI L) it T
MK AE30%-60% 2 1], TH FrAN ] DX IR 1 1 35 7
R 7R . S8 TR, AR 1 AT fE
%, A ARG UK LR G I A B A T AR A X
1(20%-95%), Xk T HU BRI AR ACAT . HARFNIE
ATHRE R WA IR 1 44 % i HAS BT A
51,0003 JC 0/ KWH13,0005 7T, /KW [1], LCOE
DX [ & 2.5 57 00/ KWHEI7. 55555, [KWh.

AR AKAT AT fE B SAS AR AN B ey i 6 H
R TE R KA 1 (22 20204 ) 1 A& 1K 22 $0t H B A
IR MAFILCOEX i) . 7ERAFAAET, K

LCOE AR X ) AT #1326 43 o KWh 22555 53, JKWhZ
N. [5.8.3, 8.2.1.2, {1F3]

FESCHR AP A ISR RS AS D7 S AR A B AR AR
o Hor =R, I H AR KRR T
BARHL L, X T &K ) ki) 1K e — AN I A &
¥y, Bribz Ahe ] RS o gl a0 1) AR VA AN
T EE S K B AR S, TS AT
FSEAS A BRI 38 01 40 e (A 4 R0 PR 58 5 1) Y 2 AN 457 )
[5.8.4].

2% B K LA [ — AN R = g, X
2 IR, ity 203 P alcda) 23y H e K 3& R 1 55 1
A, IHEBE. Bt MliE. AR UOHKBEN . b
AR B SR 55 o T A Xl 73 O 3 00T 3 1K) J5 VAT %
i, RERROTIRASAT AN B . ST, R 93 D R H]
I AT A AN 2 %I K Rt TR LAk 1
JRASEIURE IR 3R o S BRI SR AE A K 30 B A
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JE AL Hr ] R H
THICF: a7% THICF: 54%

PR
FEH

UTE/A
PPEICE: | PR 35% TPHICF: 43%

b e o JKHL, 3,000%7C,,,
10 S, K, 2,0005 7T,
* = wm= K, 1,00057T,,,

A AAERRAE S 0 W]

- N W A U O N ® ©

o

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
FEETF [%]

EITS.5.3: LAWK P HEAL BAAS B (a) WA DX FIBEBE AR AL ®,

KHL, L= 10%
L, WL = 7%
- e K, A = 3%

»/KWh]

PRABERAIZ S,
- N w S wv ()} ~N [e-] O

o

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
AEET [%]

UK (D) B2 e R A I ZR A4+, . [1515.20]

VE* LA BT T 7%, ** BB AR BN 2,000 T0/KW o *** SEIaAT YRS A BB A BB AR 2.5% /45, L) A A A Sl B 6045

RN BR AN oI & 1 2 i@ Ui H oA 2 J5 . En]
73 H AT ART — 00 FH s 1 B RS A . A R R (R
R EAN) S S Pt 2 88w (eSS 50 R R AL
)RR BN E (CLAERF A B IR &) A ok, X IE
B —Fh T H, H 25182 &K 1) A 73
5. [5.8.5]

59 #EFAEN

IR e v AT R =4 R A SR ST Rs kR 7
FEAERYGIH Y, EAR AT BAN VAR 2 e AT TR A 85
AL I R DI VR 2 BRI L3 AT P, EK
LR AN w] BE R L0 A R B I A . [6.9]

45 Mk, EERIAT 25% 1K B B8 3T K
(8114,575 TWh 13,551 TWh)(52.47 EJH1(1112.78
EJ). AR IR G SR AR L F K ik 25
FRaliihn . AR LT, Wikt 22104 K L ge
TR A & iR N gk s ~ & 2009
E[1926GWEHI201 541 %51,047GW-1,119GW 2 |1
IR AE14GW-25 GW 2 1], [5.9, 5.9.1]

105 25 H IR JEAE 200 Ak (55 T 16442 50 it
RIS 50) R W . 72 Bk BEUR At W Hh A HL 9 4
Je— Az B TR],  Horp ) 7R 20204 K25 13EJ
(3,600 TWh), 7£20304F KZ1°416 EJ (4,450 TWh),
7£20504F K% 419 EJ (5,300 TWh). 11200941k
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F|T712.78 EJ, KIEMAadF 2 1 72020413 EJ
A5 . Y94, 20204E. 20304 f120504F KLt
T el R A EAR T U AT Re LA =, 4 AL
FEEAEEWR, WK Al i, BT
v R F RS . WAL SRR AN L
A AR X e g I (LA 5 25 10.2.1. 279 R (1R 1R)
R, UGl B 7 TE GHG Yk 27 B sk HY & 1 o R K
A R S o 4 R B, L 7K 0 A BR e 1R 8 1) B
R (R TR A 24 A 1R K 2916 % 1 % 2120504 AN A2
10%. BT 76 il AR 5 R % GHG IR 2% BUR ¥
AP A, K K Y BTk 2 . $120304F,
KL 1) BTk R R E K 2940 241 16.5EJ(4,600TWh),
17F440-600 ppmAi<440 ppm CO, M ¥ e 2 I (H
Fegk =) i T A 15EJM L), $]20504F 5Tk
FRIEINRLA19 BI(SEELE B IA{E18 EJHHLL)
. [6.9.2]

FE20354, K F & HL I DX 3 T Al % W 55 20084
RIZKFAHEE, WORHBIX K25 19K 98%,  MEH Ko i
TN104% . Pl A8 AH [5] BF 3H B 5 R0 v 58 b X KA &
Bt K46%, BV RHEsX MK EED ). F
X—WHARN,  AESEFIRRIM/RROE X T2 5108 13%
27 % AR /MG . [5.9.2]

AT S ATUEHE R W FE R R 205 AT i 7K~ 19
HE) RIS R AT . BIAE 2120504 7K HIAE 4 ER L )41
R AR o B B, (ELFE A ERBR IR T 5 T K LK
R — P AT G DT AR RN . T34k, 3 KE K



ACHL R e FE AR VR RE A W 15 | %o 7K 7 Bt 8¢ it PO 5 %
R NEE AN HH I 5 K B Y AT O I ), R B R
%. [5.9.3]

510 BANKEIERRZG

K BEIR RSN AT B AT R R . AR
T BREEREE AN . TR B2 K 2 4s, JUHRAE
R R K X, E A] KR TS K FLAE
W Z BB S B R EEN ., X—F VML RD
A8 NATTIN TR R 20 200 B A A 35 A B K 5 BB R 45 B A
MICER, R KBS FI T RE LR g . AT
FREL R P REIRRI /K, I tH VR T 4R iy DX sl R A Bk
IKIB Ko BT IR0l 5 @A E Rt AT %, ik
7K HEL I AR K 26 [ ) - B 11, I RE RS LR NS AR YR
F7K 22207 T R EEAEH . [5.10]

MET, KA TACNAETE AR NG 7K ) 8t oK 1)
E 5. #20354F, Tl 3010 NK & A iGAE Bk
JITEE AN o VF 2 ] K A PR ] 55 A i ==
1WA/ | DN EEoE €= 1147 Y/ L o -aa RS )
PRS0 BRI, 3 Y S AR A 5% i e A 7K A Bl ep — A
T EEN T, [5.10.1]

2 3K HLRENS FSC — Pk 92 R AL AN K (1)
T, AR SRR H v AT, el
AT AR D — Pl A Rl B T BUR s, X AT BT
ORBE AT IR K I e 4o B, ZRPTIE R VFRTIN T 48
AL I A A P R AL BE YR 5 B Bl et
T BIORR B LA B SR 7, D DN B
EARE R A o BUR IR PR BONT [ B LA A kS IR X
IEAERUR I S X S B B R . [5.10.2, 5.10.3]

6. BiERE

6.1 3l

jilll3

HEE BRI R B HE O AT 0, B
DIAEAE I R R B, 720204 1 AN K AT Bl =
RIrE I vk At A rEfE 2S5 7,400E /4,
EWIE T H AT AR RN T K . BURFBUR IEAEfie 2t
XHEEPE REROR M INARAI T, I 9 A7 n] REMUAS P it
J&o MFERERIARDI N, MR R ERME T —1 %

ALK AR, MR HAT R A D0, b KRR 23 v
FEMBERM LN o A NSPRNE R L, A 32 4l
T ORI E A 33 B AR MU HEL - HE s A K
52T 22 TG 58 5 ) BRI R R R BB bR AC. 78
PPAR R BT AR ORI 22 AR AR AL B I, e FE 22
RIANR 3 P FAS PR il 2D A5 A2 DA DK Yo ] R P v
ft. [6ES, 6.1]

6.2 FTRE

IR RE AT A R 7 3 fiE R TR R4
7 B RE R BRI LA RE o HEVE P A R PR A REYR HY
FNFOAS IR, BERH AT AR Kok P, R
TR . IXERYE -

BIRRESK B A B 8 1) 7 R 2 AR e PR
e B8 S 4 32,000TWh/4E (115EJ/4F) , AR
W ATRE S KATH 0, OBk Tl e R I K
J&. [6.2.1]

WY Gl EE R 7 ) U5 1 b ask- H 52 K BH R 4E it
D5y At ERES I EE N 1-3 TW, A{EAH
PRI I3 [FIRE, BRIl B KR T B v
1. [6.2.2]

SRR B Y AE VIR M DX P ORI
G H BT R A S 24T (10 50 X F 5
SRR K48 TWhH/AE (0.17EJ) , 1 [H 30 TWh/4E
(0.MEJ/HF) o fEFE. nE R, HAL JEfdE.
g NSO R IR DTS A A6 B A o RN e AR R
fk. [6.2.3]

FEIE E K B A B PR . b SE T U S e
R ARS, (R B HIAF RN EARE A
25GW Rk i Z¥ft o JLAth FL AT Y 7E W 3 i b [X 0 3%
[EIANETONENIIE U {55 VA AR S/ N 24 6 <l
Kuroshio FEFAII AR FER . [6.2.4]

W VE I #E : (OTEC) W 1K PH fig 78 e v 12
DA A7 0 R 4 Ak T 1000 K 1 Ak FE ¥4 15 7K
[ RS 22« BAROTECH it 2 % FE AR A, {HLE
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RE Y5 117 32 0 A% A LU 10 XU B AR 6 BRAS (B 1% 2% 1 2 BA
5 52 ) G A S0 PN SR B Ak )s 6 IXURE TT AR 1 5
Wi [ 24 e D5 97 2 A L R R ) PR X s R ik A
VIR P B G218 s B ARRE D (1975 3k BL A = 1)
B RRERE AR AR s i I ST 1 IR e ) FH 8 56 ) X
Bl Z AR AR T R AR DRI, XS R 2 3
W FVBER I 20 . [7.4.4]
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XX SR EFIEEFE [GW]
o

B EES 03
ETS.7.3: Hhlh X & o Kb Akt [7.10]

e B e SO BT R

7.5  IEHAFFM e

Bt KCREHES A2 Ak, AT XRERIA
R R G n) R R 1 5G] AEREN L) R8T 1 il
3] (10 5% TP e 1) 1 ORI M K I ke BLAT HL 0 R R )
AR LA LB K. AL, Insh8 s ik, [l
AN TR PR AN I B AAT (R ] A RV it e
S U1REFK e T aRmRY], XL TR
BB K (BEAR 5E SCNIE B4 2 L RE B 7 5K (1
20%)2Ikf s RUHE R AN A OC TR I BOAR
bl JF HAELeSE Log e BN . SUbFER, BIAEX
HUAL TR R R BB, B (T I AT BAR R 4%)
FEBCARTN B AR _F 38 32 (1) R M6 2045 B vk o Ui 2R 8
T PTIE (558.277), R IXBE RN (BEA) () - b 5
DIRERtE RRE I RIS 22, FL 80 B8 K
AR VEIGR A i B A EOR AR LRy
%, DS R de R P . [7.5]

WEERT BAT IRF AR LS BN A oK TPk, e 2iAE
NRGMIAEATH BT LGS, XA R Rl
RGBT A SEVEN TR . RS AR AR XU BE
PSR SR, R X i b R R X i L T M
S KR AR 2 AN IN T RO AR AL B TF
ZRMR L) H LT T B A L, XUH B S T T

12 PR BB KT T IO T R BE R i Sk 55 5B 8 T L) &
GURRETAEINZZ « AHIRUAER S RE R I8 REUX 7 I K
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B 2006
2007
B 2008
B 2009
pr— [ ] [ [
BT ZEM JEMFA P R KIEFHX

DK . RUHL H PR 23565 T AR P AN AN 2 3 7>
g AN [ M PR B CF ) HL 0 i 2 T R AR SGRE
BE: i, WOR ) AREUEGE, #) L D 2 1]
FRIAF DG PR sl ARG, 1T o o B (R T 43l DA T A
E AN Be (G /N A B R ARPE AR SR PEA R 2
X2 F R I EI, OB I B R XU H
H Pt L HERf . [7.5.2]

O T 3 R R g L R it Rt R D TR A R G
RIS ULl O HL ) R GEAR K ] Sz 7 JF R e et
L, R 5 R T USRS R AE it AT AT X
RERFAL. BtAh, BEHEXGERECY K, Prol ) &
LRI 2 5 iy i R GUIs AT RE TR TUR, AT
SR A AR AT B 1 2 ML) IE 5 AT I A SAE
SV DLR B L R Gk AR . L R
FEVP A i 10 78 AL IR 62505 18 AT B0 b e 10 1A
PE, R REAE LU P AT 5 (10 peAS 2 ) A S (AT
PO EEAEINY @ B R G A, DL
e R R ) BE U A AR AH RIS X B o
RIAS, Er i B DR Ao MR MU AR 2
RS IE KT DL AR R BRI R X R
E= )11 e Y AN PR AT R - R L T R 1
X EUAT i AR GEREA T T AN MR AT AR 5 XA
EANEML, K B AR G ARl B AR kT
REAH K. doeda, R AE DAl AREXT A it 78 A PR I
DURR I 5 2225 HE K eyt ) el A2, DL 2 8
NARGHAII T FENE . BRI H A D DX S AN (7] 1



S, AHREEXT R HL 78 A P 1 DRI EC T R
At RS R XURG S B B PRI AH S, i B — et 2
L 5 SR s B BB & H 78 A P ()32 s i ik
— M Bl XL YBIE IE E N, R W & A
SEMRTHRE T, T2 RUHL ) A o 7 THI AR R X ) b,
VFARIX — BRI AR o UREXS A HL 78 A2 P 1T~ 38 DT ik /K
PEAR(S A B A EL), XIS e K& XURE Y
NEGML, HAERKERNGENHE N RGEETHEKR
132 W REE i i, DA AR AH A WAL 1R R ) K
HEfEX—RBEPE Mo ANE I, FikS5HEe
HL VR A T (H T 2057 BE )38 LA f i 2t e
Ry R R Y AR (AP B . [7.5.2]

KBE SRR IR 20 L) R IBAT = A KR
Mo (KR A R HL IR A BR IS AT A IRA BT DA — it e
IS5 o T AL TR B AA I 2R
FAL IR ) DA A2 75 SR SAT A AT R BE 2 22 (HP 4
K)o BEAE K HZIE R E S, KRR AR 3 20
TR AR ALIE B Rk BT, B4 S BRI Tk A
P> T XL E S, Y ) T BRI T
Iy () i LB Y B 52 B BRGSO r g A 20
RS (S EXREMIEITE R AL, ek
PLALR: B Kk DU R TG 1) 77 20847 M HBE K
JARZ AR, TE B T I m] AR MR AR BN
IS AT 7 T SR Bk AR T 75 B — 2 S/ A TR R
HA ARk o kg LR TR N HE ) R SR as 4T ml gk 2D 22
SR B R HL B R IS AT I 75 2, AFE RIS =
FITH, RGEIEAT 7 BT L vz i s, DARRK
PeFPL TR P, AU RS R B TRI . X
()T B LA Ko FE ) B 48 2 1] (R P PR AR IR Y o DR AR T
Wy SRR KSR REIRAFAEHIAR . B R R )
e FL IR T R ) ) Pt 7 P T 0T 2R 48 R A HS TR AH
KuThR Tl 42 RE 2 T BB A 7= B b LS s it
DL H b6k LT 1R HE 9 2 FEAL S K B XU 2
7 A PP T e AR 2 e . EIIE PR, =
TS 1 SEPris AT A 3 R, BE A XUEE oL R Y
K, BHRGREW W FEMIZIT; WUANEKOHE. F
B PO . 92K 22)20104F (Y X AE T & R g fiL v
FEHL TSR IN10% 3] K 2120%. (H2, X7 K45
AR, R AR SR N2 KPS R RO R 4%
bR R 20, B B 2 RURE AR A5 X I LA E AN R L g
RGP R, KSR AR 24 R EERN T
%, [7.5.3]

B T SEPris T &5 A, O 58 Bec— k& i 1t
FT, WFFCTT )2 B R R v R U AR AN XURE,
R R EZW R B A HREHF . KEHFERA T 4%
BT, WAAFHER, H24RERY, ERZEN
BLTF, K520% 1 BB RN FL ) 28 40 P it 1R AR A 1 52
(), HFFAEEER. BARM S, EREBIEKE RS
HEEE LT, DA SCIROE & R 2k A 2 A A2 E XK)
KW, KEBH RGP RENAS ENE, #ifkk
70 2 P DL R H 1S XU e i H B 0 1T 3G 00 1) R A K R A
HARRGE M €, AH&— B 5 A X (8] 21073643/
T FCI B33 43/ T FUl) Z [0 (200544 i) W5 I,
RPN N A 23 i A XL 532 7K P (1) 4 v T 3G
hn. [7.5.4]

7.6 INEEZWNS5HSENN

PR AT D (OF IEAR I il & AR B
e BEAh . AATT AR B 0 R R AR L R R AT 5
Wi, S REWIRLEZ T —ARER IS L /D> [9.3.4,
10.6]. fHsZ, MAEIE TGS, XEEA R REX 34
B LR NG B AR AL oK — S AR s O T 6k
DIXLESEN, V2 37 BUR AT S BOR 7R LA
| ] SR < 0 N i e =W Y B 1D N O 1 NP
R i, BT A AT il VF A2 15 5
IERBE, B in) B VR BN H L. [7.6]

AR URE 0 5 BB 2 it A AT AR L)
L, RIS A AT e, BT
RGN HRF L, IR AR A O ) 1
BBt RIS, KURE R n— e BURELA L
AR o SR, ARG R, VR EORT K
HL s T RGBE A AE B X e oA A RA g )7
M XX EHLA TG . 85, AR
KA SEM BN T LA B8, (ER R X BT A 5 A 4T
PP, 5525 WU ANl A5 i U ) A 1)
REFH3EE G B HF SO G, A8 Lo 20 TR v A H 1) YR
AP A Rl U D . ERZ R OL T, KURE
L = A R A T AE8 T 2205 CO,/ T FLIN 2 A
111y BEVE PRI TH) 2 7E 3.4 ] 228.6 ] 2 e Aag. it
b, CUARCHS PUHL i HE T AR 0 BN 2 13 R AR
REME = A . [7.6.1]

e S5 % 8 T XBETT Koo a2 A il
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BRI . TOIS e, IR AEN b, #R I
AT L) 20 P AR B ) = AR R, T K S R g )
b, AR RN ZE S R G O, I LS ) (1) P T
R B BLAT S B Ry R (R R R M o 6 T 28 5 XURE
I FE IR AR S Bl A R DL R TS L )
WA o 3 IEAE R KU T R 2 H Sk 1) T g
TFRE— 5T 5 2R i DAL o AHLAE T 2 7E B R
FESTHR A AT RS 5 D) I ) e B AR RTIX 5% )
MR R 2 b, HR SRR, RERRIE I
HLI 0 K EIET- R 0,954 F11.67 42 0], Jh &L
TR BARAN AR B3 2, (HAESEEE i B e ) 4
NV, B ARy, esikA
IR 5 1) 50 . XM IEZET R e ) iz 9T, (H
S A FRIE T2 ) R AR A JK FL L ) & 50,2 42563.3
ANUREEAET s RUHL St W P 110 5% 2 24 e 1) 4
NI 0] B o 19 ST g DR Al o 56 1 4 % b
s AR AT Ko N 16 D R BN S I B
AL E IO SR — IR . I ) R
RAETHOR AR T R I e N850 shits ) 28561
Hoiw, PLOR ARG FRE ) /TR A I S R
HHELSE T R, e AR A B P A A7 5 S R g i
b 1) B, SIS R AR, s A ERA
A BTk . 6 ELAR R RPREBCER S e HL AT BE Y
IR FE T VPAL VAT BN LA SE 3, X FE KR 52
55w W ) A B B 1) 52 ) 3R AT I LU AR 4 R A RE A
. [7.6.2]

KT st i DL 7 A% il S A AR S R
Gt WETT RNy B IEAN BT IE B . AR L IR
DL EHE > o eAh, AU R AR ) 1) 52 e 4 Bl
BRI TT R R Bk £ . 25 R KURE X
AT R AR 2285 . I8 AT FLER AR BES R A ],
XS T A AT, e n] RE ot A Y, )
REAZ IE T o VAR B I i AL 7K T 75 5 AR 3
R BARIIR LR AN RN YA 0 . (H 2 X
H AR G5 KA VR N s A s e P BT, IR RO N
SRR B A 2V SR . 75 B IX S R i R HOn)
K G RAEE Z T, H2 S0 EXEEARLL, 1X
M I by LB ER K. [7.6.2]

ELIR —EERY], MRERBIRARM) 2%,

(B R Rh SRR 0 B8 2 HE T M AR AR 7 28 2 it
DEAN/EIR BRI SCRE o i, BR TR AR RYIZ A,
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IR G AT RCHL X 2 A S s e ) B
o MVFHCH B E, DACRBEBAM O @
ghk, DRI ULHE St A S 2 e S e g i )
V)AL T A Hb R B A A (F0 4 T g HH B ) ik
FH), KB AT R RN R, IR AT 6 G A
(IR o TE YAk 2 PRI () AU RO R B T fe] 2y
(A R FEL IR R 228 ik R O B AE T o IX L85G U, FF ik
M JE RS 5 PR S R R — N AT A A
By . HARFEEE ST RENE B IN 15 2 5, (H 2
LA B 5 1R 58 5 UT) U BE s AR e o ZEHE) XBE IR
R, A ST b oA TREL 4% 52 e ) M DR R B gk Ak
BMRISS 7, I Ry S5 BRIk D Ik 2% 1 A 5 i £+ 1 %%
J7e FESZERTR,  BRRIAILE I T 2 R v R
ANFITAEAEAR R I 22 57, fE SRS [E 5K DL R fE S i v
N, FRRIAERERRE OO KRR R RS . [7.6.3]
7.7  HFARHTIEIHFHEIE

Ak 2 =44k, KLserHJ7 1 B AT S A
KRG BURFSE T TRURA S 581 IO & T Rl R X L
AP T R A T HRIEH, ARG BARLT
FIck, WAL . FARARME. B RGRA
PURE THl R &5 A0 ek 15 21 e dk o 197 44F 220064,
B BEVEATLAA 11 ] 5K BURFAE IR RERIT R 7 TH IR UL S o H I8
F381¢.35 70 (20054 {8 ), o5 REVE BT S HH R AR
1%. 20084, Zo AT IRREMERMITE A4
1.80.32J6(20054E M E) . [7.7,7.7.1]

AR b RCRE R AR O BN DI A AR 7 IR 1 B R
FUBHE R, AHBEE AR AR, iRl
Bt R AR S P AR HE e, MRME R R B
A SEPEFIRER SRR AR &, B AT 4E AR
M 73 ar i K. UbAh, B B KRS B 2
M, BEE BRI B, BOR EA R REH I E K
Q. M) FRBLZ 28I R GE, T SR I T2
BB TR AT RE . R R T B B
DR 2% A5 B R e A B A 2R 00k s RBIL s IXUBIL I ik
bk TAERFI 2R IS AT 4R 5k DL AR L ) &
. SR CSHE T X, HphEARED T
OB KRB B AR . SRR A AT AR, 84T YR
PURAFI ) RGE RN [7.3.1,7.7.1,7.7.2]

FERE R, IEAERR S ML, P



ES

I AR T L 7 B % S BM  s ik 1k
S N s 3Tk S A B L SR B %
S 5 SR 7 VA P SRR R Tk
FR XL I 26 P A o BR3¢
S 44 Pl OB R M BLA B 9 A 4 B T
o DR BRI K [7.7.3]

SRAh, A AT fE B X RE IO SR AR
A, WFRIEITYEY R RN TT 5 Al aE
B AL R RHLITT A, T e B AR L A ML
o RO AR K A 5 T B BT AT DA HE N BE R K
eftrrpett, AImdm 7 REESA 1. B A i L
PR T B R AE R IR, TR 30K, A bt &
o, A SR B (1) N AE T, (EE LA B 0 3 1Y
KNG . IXRTENMILE R FF S 6 S
SOEG TRROKEL, ERETS.7.4. LAk, B RE
PURAN R -5 Bl ML 52 2K FRBIANR, i 13t
S RSAARR By, XA SR XL BN, [7.7.3]

R EENLAE B vl b B RENS 28 52 AT & Tl U2 1) 4
fF, W AR GRAR. PR R A AR = K 2
SRS IR FEHLIZ AT A BT SEAN, - DU SOfT— AT

(@)

BATE

e wAL TR R, IRk
RHL AN TE . N, G A A
FRER BN AR BHERIRS. AR
SRME ST AT, Ik vt TR
o, TR X HOR I EENE, SR dahE— P ik
THEHT . IX M TR SRR TR A7 B T ek KU
BB KU PR RERIAL S XU B IR PR A
DHE I R TR, AT B T4 vt KA R fe M) 6
Jra A W) FR) A 5 DL B U AR A0S XU B U5V A 5
Wi PRIt . [7.7.4]

7.8  RA#EH

AR A LA U AEARRIK, R A 2 AT G
F B, RS H AT S0 S BURHE I, DA DR XU
FEHESE oK 2 £ X 3Ag 2R R . 2R, 75—
B8 X ) B PR IR X, RS T 2 RS AR X I 3 B
SEW L XURE A 5 1T R U T b M A L R S
JJo WAL, FRTHREARANET R E P SCRE A )3k — 2 B
k. [7.8]

(b)

bE2) W R Wk o]k A

asll

BUCARERRABAE
HEEN “HRZFTEE”

WA S SR R B
KARETF &

=ERRIFENRE
B A

EITS.7.4: & RIseALf i (a)IT WIMEE (b)Y R I sl e UL & . [1617.19]
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i _F R KGR IR AR B2 3 AN R ER
5. RN & BPUA. BT . fl
A, DA BERER R L) 4B . 2014080
SEAREI K Z20044, Bl LX) RS A BT R
B . {H 20044 520094F, 7T AA B, 3
FEHENH L 5780 A TR RS N
WEC ML B B EL ALY i 1 B R R AW Ry RROG TR
AR RHE ;s DLW ECHLEL T I R 8 . 2009
A, AT g A R Bl R PR B AR
91,7503 J6/ T FL(20054E M), ¥R HL ) 438 ok
A JELE1,40035 50/ T FL%2,10035 70/ T FL 2 1) (20054F
W {i); 20084EF120094F, H [El fHEHE A £ 7E 1,000
FI0/T 41,3505 70/ T FL2 18] (2005411 o 15 2
K] AR E /D192, ERH) MR RATER K
FERE B H AR ML e . Rk, S E T
YA Py Sk LR T B AR 5150% 22 100%
DL b BREHT ME Ty mAmR . 200442
20094F, &2l bR 22t il il b S A 38 i 2 % 2 5
KPR, AN, B R AR 52 TR R 2R (15
Wi o B AT 2 P BN AT 2 e ) ) P A i Ak
K#) 43,2002 56/ T BL £5,0002E 76/ T KL X 1] (2005
SENMAE) . ERAR B HL) IR KR 4 B N TR fR 4 RS 1T

(@)

35

e BjfT 5,00095 70/ T FC
30 —  EF 3,900% 00/ T I
== Ej 3200500/ T I
B B 2,1009550/ T I
» B 1,750 7T/ T B

-B- B 1,200%50/ TR

FARAUAERRA [Z£5 00,/ T FLH]

RRCHHIE- KX

KEAFI

15 20 25 30 35 40 45 50
BERETF[%]

AW, B2 K2 HORA ) 402 A FL LR IR K
o M) RIPEREAEIR ORFR RS b B AT SR R,
TG RRRFIE T 8, AR 52 KO LT 1
Ak PERERITT SR AEPE M e, [ L 2 IS AT 44 7R
FPa R s . DR, PERE R D RO A T e, R
— FRC Rt A I IR RS T B o 2 R XU HRL 3 A L
(KX %5 . [7.8.1-7.8.3]

B2 RERE A2 T bR UEA T, I3 Ia A T
FRAFIPERE R, AR X 7 R — AN e i 2 Bl N
SR R ST 5 Bl R s 2 XU S [ILCOE,
LD 8] 43531 4 3.5 43 [ FLIN 22173643 /T FLI F17.5
F 01T BUI 235 43 1T BLIN (20054E 40 i) - [1.3.2,
10.5.1, FF2,BH443]

KITS.7.545 th TR — AT T AN IR 10 2 Bt 48
vHEL R R R XUBELCOE, M E i LCOE
AR, IXHOR TP € BB A L REE ™ A
MEELAR . X TRl EXEE, y20094E BT i) It s
xR R RE, 20084 2220094 Fr e i) LA St
RIT-20104E41 58 THL) At . XU BEAN R 40
(¥t b X RE IILCOEA {2 24 53¢ 73/ [ %210
SR PLIN (200544 ), £ BTSRRI HLIX.,

(b)

35

e BRI = 10%

— BRI = 7%

w
o

== BRI = 3%
8 [l B = 10%
=B [l EER = 7%

-B- [ BRI = 3%

N
V]

N
o

PR ALES o T ]

35 40 45 50
BRERF[%]

15 20 25 30

EITS.7.5: [ifi LRI XA HESA 5, 20094F: (a) A K T HEA MA R E 1 (b) LA RPN T HIEIL R K s Ee. [K7.23]
e BRI 7% Bk bk L RREBETE A A1, 75038 50/ T )L, R %2 7 KRB B TR A 43,9003 70/ T L.

13 LG REUAIEL, REMILGT 58 4+ ) W ARIEZ AL T QAN IS A1

R R P (ER Y el S ST S SR -
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AIEFM53E 50T FLIN LA (20054 {H) . BARIE
AAGAEL AN B E PE SR, A L SRl A8 AF A B K sk
SR S ), MR LCOEfL B X 18] 10
o3I T BUBS 222056 50/ T- BB B E(20054F M i) . L
FEVTIT R A Bl B RO BT BRI D, A
Ay Skt ) 5E4. [7.8.3, BEAE2, BAE3]

— SO SOR I A 3] i 2 A TR R/ e
FRIWTASR AL, 7 7 n] T i bl R e 2 X g
FRABNE . {EIXLEREF R, TR GG E . J7 X077k
FUXCREHE) BB B RBE R FH KPR . R
G, XIS SRR 1) V1 H 45 38 SRR R — P i,
H T RREARWTAT A . MRRFIAR T REZL,  £]2020
SRR B KRR E A IR > 10%~30% . £]2020
T, TRUEE A RE AR B R K 1 10%~40% | [%
MR, EARATLERE R T AN A 50, IR
b ], TR R FEBURAA TN, [7.8.4]

79 HEFABERSD

Uil B RUBEBOAR 1 B MY BRI A, 3R
RE PRI AR FH A Ay 0 90 K 8 P T skl = <A HE T8 ok T
W7 XFNE IA ARG A 44, s A nlia
B R BERS,  H AT (1) B 450 X R 7 ) Y 3R
G B IE R TCFETE . B, e i,
R4 18 22 0T 58 T M 20004 £ 20094F JX L 25 5 Bl 3
R a3 AR, [7.9, 7.9.1]

Ak, 2 WO ARE I K30 01 T PEAS,
AR AR B R e s s FAE R IRPEAS  [10.2,
10.3]0 R 408 3% 2K SOk (35 1644 R[] 1 KU1 52
PR, IR ETS. 7.6 LSS, XURERT7E ki &
AR R R K R EEAEH . SIS SRR E
MR R E X (7] 440~600 ppm CO,H1<440 ppm
CO,, FJ2050%, 7riXLbiy5trh KGR 45 Drmk ok
234 27EJ/4F(6,500% 7,600 TWh/4F), 1 ix sb4f 5
(K750 H 7304 (12,400512,900TWh/4E) |, XA
() DR 388 AR A5~ATEJ/AE,  1F fpc i A H K P 5T
(31,500TWh)Hr,  RGEER DT fkKsEE It 100Ed/4: . Bk
BXFE — A vimk e, BT 2220504 75 1% S 1) v A
B &5 F Al R Ak ) (N R 2 5 13%~14%, A
MAEZVF a5t B 7540 B A K36 92 21%~25%
[7.9.2].

N
o

N=152

CO, WK
L

=254 (440 - 600 ppm)

o
o

80 B %4+ —2(< 440 ppm)
60
40
20 I I — | I
wnzm 0E

2020

LRRNA—REEREE [EJIF]

2030 2050

BEITS.7.6: UM S X REAE 2Bk — IR RER AL T B EE (TRl 5525

RIS MLICT], PR ISR R Obd 221004 K CO,
WK B BT 1 S B AR WA L Ah). [147.24]

TR B A Bk REER A X E) ) BB, AT REANN
B & B 78 RN AT T R 2 SRR FR UK, 1
LR 5 B R JRRE IR DX IR P, 2 3 o b X%
B KRR ME, EROR BRI g Alis
AT RN 7 T8 B2 B R XIS AT — AR IR 5 b ¢
I, VAR IR A BT AL o FREE 1 SCUIMT
ATBEPESS o T3 IOATE AR A Pl b XU JleAR 3 25
B, IR R S AR VR 2 KRB B AR L T 2L
IR J s ARG B A R R UE R AR KR
R HE =M R FY Ty, Wi ER MR ik
WA BT KR 5L H k. [7.9.2]

8 gﬁiﬁﬁiﬁﬁﬂ)\%ﬁﬁﬂﬁ%%ﬁ‘éﬁ

8.1 13l

i}

HEVFZEK, BN RGO KE T IJLHE, [
g LUHAT RCRMURAS R G 107 sUSEB T L  IRS
AT R REIR AR I ICIE e H P BT HT 1Y
REMRIR ST o ARKFIFEARBR T A FEAE, MRS A 4 40
(K3 AT A RENE, IV o B0 ) 5 BEIEURT SR
SLhb v iR O EBRE, Hrh R R R, b
DX LRI 7 R R TR AE B UE AR S ABAL R
BHIGR RS, BeUAE i R sk, ULKBIH
A 23 A R HE N R I R G TR a2 K I
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XK, WRKFEHE S, el AR IR T K
A A ST LRI R 55 . otk H T 2 2
R REMR N, R 4L, LR REAERE R X, b2
FEREVRBL Z ALK, MK A, Ik~ &
GERIAEE G, AR S DB 5 DR O B
B R AT A B 0 R A AT R L g BRIt L
WP, BARMVFR RO IRITE TS . [8.1, 8.2]

REVR B R G IEAE AT A AL, 15 RS e ik
BORMRR, WO BE, IR K 1 S Re
MRS I A . D T AT A REIRAE LA Ve . ik
PR g b AT ORI, BV o 2 5 R,
PRI BOR . T AT I REIR LY R 48, i iE
I 58 g PR R] AR BEYRAE ) AT, e 2 K] 52
RESRINHE . [8.1]

FITAT B S ] A S 2wl FE A R YR BE U, AR
VFZ XX B o VP2 IS BRI A0 1

WATRELRIZRE R S8 — 2518 WUKBH BE ARV BE 98 UK
Az, T E IR K H B 2 ) T B A

AT RER

l

REIR LI R ¢

(2 8.2%5)
2 FFIIC
AR 174 1o 25

aRig s Byl Al LT REIR

%R EEBE
SHEEFD

BESLHRIE
EITS.8.1: HEAtRENINAS 1T FAEREUR IO IF I itk 42, B BEIR L R ¢,
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B, P, JFMER R L] A AR
JE RS, AT EINE A PR e RR R R R,
HHEARBAE AR FE R AR ST kL. AT
A= BE YR R R X S AE B A 6 L RN 1 75 5 86 A0l )
2y, FEY] P AR RRIE A S R ] A T 2 R
GA . [8.1, 8.2

MR 4 25 85 ¥ 4 i 4 30, mad o fik N e YA Y. 1Y
25 (17 ORI AT AR REJR SR, R T vT AR e
Fb A7) AN [ T e 05 28 A4 b v o o SR pe U, B Bzl
Nighi. @5, T ATR Y Zunq A H AT L (K TS.8.1)
[8.2, 8.3].

X0 5 AT A RE YR RN BRI N R BRI ik
MBARESR EAA 780 FAR. HE,  dr TRl i L
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BB AST FE B 3 AT PR, AROR Tl BT Ji 1 77 1 (o
5L, DABCRE SR T o Bt AN 48 S 20 B RE
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b RE R 4 1 2R LA R e, E K
JEEJ T DAy 2 ] AR M B PR HAT A S R RE Y A
55, IXREER GO I Ak BEUR AR [ 1A e
SACIREE B ANEARE . IR AR REURBOR [ HE)
A1 EOE I T IRAT ORI R . Ze5F . MABERITAE &
PR LR ER LA I AR GE . 2 i RE IR AR G ) 1
Nl A BRI R R T8l [8.1, 8.2)

FERELE s, TR REYR O R A RE E AR E
PRAER SR FEEREYR, R an AL ARIE i H fE
PR SRAAE R I . B ARG H R4
(BLFEINTIFRE) S 05 7 R N IR 45 (B4 84 R F 3 (1)
i) DL S E AE MR R SR (Rl & e, T HES ]
FAEREIE ) RAEM K. [8.1,8.2.1.2,8.2.2,8.3.1-
8.3.3]

HF 51 2% DX [R) 25 BE U R 4 22 0 2
B REIR R G R8N L, 5 SRS P
[ Va I RS A i N VNP Y g S S W 4 o 1
R o AR AN BEPR ALY R GEAF Hh B R (0
7N I 6 X 10 /NG Dl P VA= s I e s 4
AW IAE N R S 53 N 1 Pt i SN N TN 27 B S Sy
EATAIAER . AR K25 XU LLR AT 9G 1R RE ) 3 B
AN RER TR A4 o IR PP A . [8.1, 8.2]

4K 2 HHU K IGHGHK L8 € /149450 ppm CO,
M EKCP LT SRR, $120504F 1] F A4 A YR E (A
— URBEIR BT (5 0K B 50% . AEVF 2 SR B
JEDUXFREEAS, QLT [E PR GE YL 20104 Fi fEJ4
e B R ) A50BUR T 5 TS 8.2/, IX—#6AR )¢
RN B PR h{E20354 S0 T 74 g
JRAE— IRV AN o fe s b o5 B EEn p A, )
T B g — U REVR IR AT P 2E RV A 34 4 1 K Pk B
AP ZAG LA F, HIAFIZ4.0 EJSE. [8.1, 10.2,
10.2.2.4]

A TR . IR DMERRE & B oK Ay AR
REVE R RIHT, T 260 s 25 AT S AP,
GO Ry g ) JBUISRE o G 2 RN I oK A vl 4 4= e Yt
BRI AL AR IOR T B ARA T BRI Sk
W H N e B RER AL N R GBI MTRI A, IF N
L RE I S R 2 Mt . [8.2, 8.3]

AT LG R T A BEUR B e L N 452K g

PN R Ge, BT D BURHEAR X A, (H AT s
B (L FE /NIRRT K | . XUHE . B EREERITHL ). 2R
—ARAEYIRRL LA R OK FH f8 7K 044 2 48 ) 2% B L0y i
1$30%. X FEEHT LR R A wF A
P, e MERFFEBURE 2, DL A AR T I A
PR R S5t = LR it A AR Ak PR BN T N R S RE T B
— BB A 1 A B 1 K 2R K H DL A UK B R K
AR L FE I 100% 1 ] PR AR REYR R ), 1A LA
N ESUEFISEEAIA B T FIFEKF. [8.2.1.3,  8.2.5.5,
11.2, 11.5]

LB RS B AR 7 B4k 4 K O I R R
(RD&D). AUl HE )l v F L& PR it 1
PR TS, R EOR U S P YIR. BRI, K
FHARERSRL, X B RS Wahid: . KR
WA vA LU s B s R 4 . [11.5, 11.6]

AT P2 REYER 1R DR A1 ¢ sty R AT Ml 1R AN [ i
5o AR I W RS AP AS 16 7 22D e nT i
A e U5 RN 1) B A8 70 25 X BB A IR KA R o il
FERFTI, 5 H AT REIE RS BR 1) K e v [ 5N R
JEAEEARLG, P2 REIR LA I AN AE IR 1T R s
JAREBU A EAHE IR KAF . [8.3.2]

K ZHREDRAL Y JR S8 RENE 25 40 LU > i o 19 ] 2R
REVRAR A, R 9 G R W] -2 REVS T o5 40 AR AR AT
R GBI AE R . FARE. B TE R IRl
R AEYIREL R B 0 BN 120%) . 0 T AR K20
S KR AR REUR O A, K2 B REM (I N R S Bk
BEAIE N . AEPTANEOL T, W] AR BRI 56 B doe KA
W BT HIBOR . T AR AR e B s i T DA A H
B AEUR R G R ANAE R . Rk S Ty . [ A IX
SRR A, RENS Sl v] AR RES 1 E— 2D R IF
TP R AT o B8 R A IR 1) BURF A
T 4T 5 AT PR RS R AR G B L2 A0 Bk ik )
W T ROt Ay B0 R R e ] A REVEUR 7K
PRE AR EOHESE . B IL RS, K
RE M PRI T 5 A s S agoRE AL B E
¥ 2 AN A A 12 e i A S C T, LAl 2 ik
R R AE RN R . TR A BRI RO A
(1, WAL T BB SIR UERY B o B HoAR w] oK)
FHERSURIORI R CRE B T4 i R A 2
A2 L AT EEE LR SR BUR AT 5 R B0 SR
T, DAELET I A R A [8.1.2, 11.5] Xt
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[EITS.8.2: 20084, wfA:fediireisti. EICIAEGEDTR). TAFIRNE — R i 298 R REUR 1 T 5 M AL (L), LRSS FI20354E, skl

450 ppm CO, M AR E /K, 75 2 0 ml 2R BRI WU BN & [#18.2]

e R R/N RG] AR TE P I BRI AR GEHURE,  SERIFRCIE — IR REUUN IR 280 e R REUR 55 ANl FRA REUR (B () BRI Aoy R4
RUFI2035F R ATFIARRHICCS) A L. X —1H 592l )t 2 T IEA20104F tHE At AR IR R B i i, (H OB B & [BH2.4]. 7E20354F 1Tl v
LIS T R (M B . IR IG W] 2 B AR A G [ A B TR ), R PP B 5O 27 AL N TR GRS H AN [2.2].
20354, —LALGAY BRI BN E W RER S R O L . ARG AEYIBRE, A REIR 8 A R GERCR (A M — IR B 49 M i 2 RE

VRIS IR FRFAELI66% I KT

BRI R A BN EHIE, KMV MR T A
REVR N W ELAT i RO A RS RT3 o X T B G £
AN REEAT Wb 2 [AMSCRAE B SR, LT RE AL TR AN
2 il S DL AR o K LA A TE— R Rt
Per s ER YA R 2 T R A LI AR R
Bl AR L A S LU doe AR &5 45 T A m 1A R AN
AT AR A, T AE A 45 B B L A R R A% A A IR o R
F LA ] FE AR AR R R R BRI DA R Y R R 7 K T
WAk o HFT I REIR AL TS 2R G090 W] B AT 38 N 2N
RIEA GG 5 = B v] P AR BEYE I Be AR 2 N
FEAE RN AS, IR E T BARE L, P LA BT
WL R, T IA R B REFFE Z A1, e
ATTERT R R0 DX S AN [T 5, B AR HL AT, 15 4
JeHdmit. [8.2.1, 8.2.2, 8.3]

8.2 PBRHYREMABRBNRALZ

HAH LK LR, M) RGEAWIR A . 50
I RGAE R 0 BAEfE 2 S, R BISE
DRIR 5 b 58 - 358 ELIE R G, /N BB ST 1 S 5 il A FL )
HYEFr RS0, AL RS (7 B IE/E AT gy ¢
M. AR, BARF IR, B2 RGBT
AR EHABEAA AL F R E R, RO SR A A
FRA G ). REEERAK, TUT ) RG0K S gks:
PORHEZHAL, BT RETHRALIRREIE, #8
% S R ()28 BE B s, A PR A BRI TT R T
— & B MR, [8.2.1]
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ARk . K i ) R G A L (AC) iz 1T,
DR ity 468 K38 00 b vt [R) 20 14 T 44 50 B OHz ) A4 32
17, HARER X g . mAWREER A, 4
FRIAMIE, ZKBR TR FRK. B RA AT
B RE SO S HL I TR) AT T RE R B 2 A0 AT, AYERF
i P AU R BRG] TR AT DR
Pl 4EFFRGACR, FRRMETIDR R, U H
s PREFAERUE VLR Z N o PG 23 B R) A2 A0 S 1 5 v

H ah¥ AT B, RIIE L A i o 5 R0 A a7 BR R
M55, 1)L/ A LR R e I ) R 2 A8 B 2 1ok
WA E A IS 1) & L (LG B B AN OC T K, R LA
BATINTE) e AR AT RIALEI,  HB 7 2 3% S~ i 1t
H o A et DOk PR & L T I A R, DU 2
i R R LA, DL A sanfel R RE v )y . BT A
W ARG DIURK ] — 2803k, D4R RS TR
() P~ A G o T P O F L Tt ey Bl it
TBEER i FR B2 ). [8.2.1.1]

B 7 ORFFOLTT TS, L) R GEE e U I A
AT PR A2 L AR e L S P L T SR 2 R REA T FL A%
. EWRORA SN A, U R E 2
R T HL T R G T O R G
B PAPRN NS SR O - i G B S e
FE— € I I P B (N 2 ) SR, T K
FEAL MBI RE UG IE 2 HARRE L M T AE R e ST
AAIPORE BT A BBV (0 A HL R, BL AL AT IA B H AR
IKCPRIFEVE TR, R T — AN E AR R, BT
WRARAEM. [8.2.1.1]

AR R R G o, T AR BEYR ) LA AR X
THBAHRRGE R REE, Rl vl # A4 e i)
AR AR I A (AN S ) H T AR SR R
JEARDR, Rl AL RE PR T U I 2 5 H Y SR —
RS DS, MAERE T AEE M) R e i
TIERRRS, WS AT RN . [8.2.1.2]

HC ] AR RE YR A D SRR (R A R . KB
REYEAR . MURE) 2 AR R, AR SEBLAR 7 P . IX 3K
DR A HL Ay 2 RE g oD, (HIL A L B I
P bl A AR REIS AL S (Y L BDEEA). R
R VLR R SR e U I TR S Z ARG A S, AR
WG Ak, RELETT A BE Y RTAZ PR AN 23 A F
IR T AT L B E BRI S 4H, DAR R (I 5P
fiy, B AR RS L DLW B . AEVFZ DL R, ATAR
PEAIHR 3 Al T 2 /D) T I 2 A T DA A
AR MR R 220 A 2 RS R R ) A e (H2, X
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TREZEOTHARE S, —AN % Pk T ol i
AR LA MR R, DR, R AT AR R T R
A rp UK L BV 7 A Y BE S ik, R
W o R ST AR SRR (AR OK B AR AR MR
At FA ORI RESROU K HLEVF 215 DL N B A #AMK
RigtE, oI RGRN I ] FAERRYE, T AR
ARAMAREH. [8.2.1.2]

A AR RRIE T A A ) ) R RIS AT T i E
SRR T KELR, Rl 7K Rl 7 1
7K HL PR 7K R 3 R 16 D9 A BB %o Y s e B AT
B TR R L (IR Tl ) 5 S Bk R R ] Y
AL, R R R e AR AR . AR PE RIS
B PRGN T TR SR BRI, B B AT
PP (0 ] P A BRI (B3 23 I, TP 1 1
MEREK A AT WFFTE; R W], AR m AR ) mT
THAE REVEAH 56 LA A 151 A5 OR i B DX 58 11 3 4 A )
TLEMGATRNE, AR T ) RGN B AR E
PE. [8.2.1.3]

OB ) FUAE T P O R At A it P R, K
MHL A A B S R, TR K DX S I i 1
A L o e ) RS I B G n
o RGMHE, AT LR GE ] 1A BRI ) m] AR PR A
AN Pk BT AR IR R o K 22 B RT AR REYR B
HLRY, AR K B T B U LA R A T I A FL Y
FEA Bt AL BRILEPRAR AN, Y At
(BRI 75 2 AR OB 0 R R et B2,
TR A W RGO FE AT FE Y 7 1
fig b HEORAR s, DARH A B 22 W FE AR R IR L ) 1) o
P, 5 ) I R AR R R BT R L, I AR A
RRKPERTCH FRHE S, DA4ERp il (] S A 22 4
Y. [8.2.1.3]

Br 758 LA B AL, Tl A AR e AT 2 g
JTRERF T A T 8 J LRI (K I R F% -

BN HLI R R s A AT AR IR ] F AR RE IR 1R
WABIE, X TR T B B M AR U5 1 AT AR P AN
W tk. TWERBHASHAERPREE. K2H00
I ERGE 27 N T AR PR FOASAS s P 1R R e T &
HRER ALY, 7075 ZE 2l i JE s s LA AT )
TEIE 720 T EE R R MEBE T ERE B N R
WEIEH) T, Wl EE SO AA ), 2 R
W s 1T, [8.2.1.3]

i SRR it BRI B, RS

KHLI it L RE g P38 75 K, Bl b v U Ay 31 1
ok, AR T SR O it A B 2 IR T AR mp
AR R R H B iy r= A I ok . B e AR HoR
e, B R R S m AR, X O IREUIT
e A ORI R GG M T mT R . i 1) Fe )
PEOLBURIFE I, oy, R R A A A e e SR
P AN A, TR sk D RE L . T 9>
L s I 5 3K, B IR % S e 2R R mT AR 1k O v [
RS ST RIS . oAb, R —4F ip AT A i
15 et B 75 SR I JC 5 Foe il 2, X5 T Wik
Py MIATTZER B AT IRAL I 2% . REBEAIAN
Bl TR E R N IR 1 B pa o = S
IR EEER Ve PR S R AN = N R T YN 1]
ATfR T I AT J s 20 & APk ik, PvhB A nT AR 1
RUHEIE, BATHEESZEWINR. [8.2.1.3]

HUBEAEAF: 7l P24 BE Y L I 7 SR AR IR HL g
fl ARk, 22 n A REEE P g 0 7 K g I R4
Her, LIy RE W 9D xR A REUE VT B
ARG IAG ALK LU R Rekiatr. Ik heid
RERS Jak i L PELZE T HLAR VI ] gD sl R A v T
P BB AR e R SRR AT A D
BEQLZM B & JL/NI), Pig EIX SR RERE 1] T3 fit
NI, BU A T [8.2.1.3]

M AT I S AR 7k T N AR AR 1k
AT RA AR AE, et Tk 5
U RIS AT T VRS Gk, DURAE 4ERF 75 5K 5 K HL P
i i g VLt %, R B A R FE TR, TR RS
PR SBET S INE (BT 325G T TN ) Bl e ) B ¢, mT it
AL T FH A S B, BER . i T2 R ik
[Py AT PR Re YR AT SRR, T CARHAS B R 1 -1
R A DX B X[ A ) R A B LA K
AP ). [8.2.1.3]

B2, AR R AE S N T AT SR ALK L R
g8, KREORRRJERSG, DEIAYEFFRG. KRG
LG R PR AL Bt R SR R L BEAL R R LA
o EHAIEERE S, PG RSN A, M
BRI Al A PEA R S, AR Y I LR AL 5 I
WA JEE K/ o Bl T P2 RS BE LG N, LY
it B (a2 HL ) )BT S oAl S AR A AT o AT
JEE BT A REVEOIF A LE, DURE 55 T AR I A BE RO
W A 2 T SR B 25 A KT R i A T R
SRR HA = & . Tl A R E R4 A B
S A PSR SAS o AT, FE R R A8 L P EL B, FE R LA
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R RL R~ 8, i S /NI A T, ST
X RT3 PR A o L PR SR T Ak BEBOAR AT Y 4
TR, JT R RS IEAT IR T H

8.3 A B RERRANBLIAFAH]S M4

N A (DH) BN X 7 (DC ) 9 255 R O 52
Fib EBCHE R A (K B 7K AT I 2830) (10 5 A 2
RV (K TS.8.3)i i 4 Ay 3t M A T8 5 VF 2 RE & 1
SCHLE R . R P AAAE A e AT B 1 A TR ) A
B FH A i 5% 50 A ) oA e (B i Az 3l 4 Y
RREAIE B ANE 5 5 PR G T R T B )
[T A 0 AR et A mT 2R B RE . IR RENE R TUR A
PRI A A SR o AR R e P RS PEAE A
KA BB Z W5 SE 4. S 2 0
AL /NI A B, SR b e 2R i BENE AT B RIBOAT
Pl 2 M o S G AT A R At AR A
YR Y5 T BAT RS PR RIS /N DRI R
g ] KRS B M ROR LRAS R SR A vl 2 BRI A
1M1 25 BRE AR 2 58 4 I A AT ORLIE W U2 T A

B4 R X SN — I L R

® x#

-

RERE =T

(®) AmRaetEmeE

BEMERLE
(3Ik)

_
Q) EiEe

ftr. [8.2.2]

N PR A% 3 7 R T A5 P MO A B T A2
a T ANEEN N E R R RS, AT s
AT RN B HE A B 2% o LA M4 B
O 4 R 430%-50% 1) /MX i i@ %, A H
A FHIR UK 1B 8 R IA F96% . Al th AERAE /N X
e LA B KA 1B, BARIAREEE A7 E A 2
PE. [8.2.2.1]

WA RG T, DX ARt F e
REAEHE (e B 75 SR IR 98, 31X A B Tk mT 75 A R
(RS, L B R A AT A R A #40) R H
BAgr bl . AR G RRAE R DR T AR (1) R A S R B
R[]0 (IR G2 P o s IR L/ R 11 o T T 28 A
115 JUANNFLR), AR AR o 2% 1] 5 1) Fufit
REJ) o A I ATIE JLAN A i FLil 8 m] PR ik L e 4k
PG RE I AR GER ) 2 FiobDRERUR Y. 1R 88 AL, X
ERS 22 T IE JLANTI(10M1 20K 7 FEE) I FARE . 4,
A BT () LR R ZE T AR A) I T e
MR R SEILEE S R A %, 1 Hasakd oK
RN TR A] AR e s A S S A, [8.2.2.2, 8.2.2.3]

& il
@ smesmams (O MRS

EITS.8.3: i T-#bsA By rks B U i ) A Ex s PR AT H R RESRT AT A DB RGN — PR AE L WEAC AR5 ¥ ] 0 7 A SR K e A
IR, IZRGUT R AR, AR DRI RS, (BBH KL 425007 9 T0(20054E 4 i) & T20114E 58 Lo (1) R AL R
GEIFRCA 1,200 53277 PR EGE: (2)20 8 LRSI R GE(RA M UR IS I RE);  (3)40JK FLAMIk ey s (4)4.5IKTLH I 2 (5)1.5JK FLIHIIAIA
W5 AT (6)10,000° 1K KBHIAERAE R SE; LR (T )3Tl FEA REUS ) 1 2 ORI R AR A HhI SRR P S =R A R A i TR PP e /K 78X

FARHIE) ML) 4 2R ERR IR 2. [1418.3]
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VT 25 8 M A b F0CRT 2B 4 0 FAE DA R FA RGP )
FETCBUR SR IS 0 T 2 Tt g N 7/ X A4 R
Gio JLASRGTH AR LIAE10,000°F K (1 AR K BH fig
LR R (FTS.8.3) T AE S22 IRt S g H
DX FE AR o RS IRIAYR 55 VAUR 2 [) DL R AR B 4 5 A
FOR Z ) () AR A IR AR R R FE e T2 1 1 4%
PF, P IS P R Rk, AEEIEN IR A L
KRG HIA A A EAR K 2 5. [3.5.3, 8.2.2)

HEL B RIS N AT 00 Bk I BT
HH v S PR IR A o AN T A P AR T e
2y b B A2, (HRBEE KA L, XET
O T SRS b T I X IR 5 R A ANl
PRIk T AT/ DA DR T St b 37 b i
5 R AR IRAR, T LR AR T SR T A )
DX T (b () P A R RGBT — R 7E5 %
30%:Z 1), AHLJIT % RS 1) i A FEAX A Il i) DR /N U e
THBEMRYT L ILA . [8.2.2.1, 8.2.2.3]

T/ AR G v KR R 2 AR A2 ) i 4
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(HOE AR LTAT, X0 ARG HA KT
AT o PRI E ISR SCRERT /N AL RS I ) 5 O
AR R G P R R P AR R YRR A B A A B
Jiti. [8.2.2.4]
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TR P FA, T4 BRIV 75 SR ) 5 IR 0 )
TEAR 2 2 Hh X 0 753 2187 3 B2 (e fe sk 34 n, 78
X SOAIG 2 55 [ 5% T8 3 S0 0 s A T i B v 40
X 2 ORI . R I R B VA J g A e vt
16 FE 8l 2 B AT FE AR AR YR R O 52 (G B G K P AR
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5 AEIRD VA 75 SR IR Re b mod e . B R R 1) R
FH I T 3y G5 A6 K g BEAS /N XA T7 2 A7 Pk M
BEAE5-300MW R ELAR /N X il 3R 48 O ) i is 47 2
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VAR, XSSV YEAE A T AR REYR 1 — R LA
%, [8.2.2.4]

ANDKAAERFI N DA T 56— oA DA R R
RIRe B L R AR LAIE, e AT R e
TR, SRR HA 2R a6 Wit 1 7 KK
[ 58 LA S AE R 2 T B B T X

8.4 FIEAERRMAMRSMLE
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EEZK . XIRER A R R 2. i Bl ik
Tt~ AT R AR A 7 R 2l KT 1) 22 S ufE LA Il
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ST R T R RLRI T AR . [8.2.3, 8.2.3.1]
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A H AT IEAE R e v R, Do K i i R R A
] K Bt X i 0 2 IR VOt g AT T A SRl e
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HABE

BEPRRLAS Ik, i H B EOSUSRRE ML B ZE AT
. [8.2.3.2-8.2.3.4]

JI T R B AR Bl SRR e AT . X
A PR i IR RV SRS AR RERS S N AT )
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HEBR Ky CO,(LASE iy S A B ) R 22 4% 1) 45 Tl
77 o FHER AR AR VU AR 5 5 it A1 T 25 PR AR 1T A B
AN, IXBENS W AE K ZI3%-6% IR RETE & 5. 1]
A RRIR ISR G W] Re T ZEAH M K< Re A B
AU AT YRR S BEE . R OE R N R IR LA
S e BRSO B M ke 1 A 7 B HL % w75 1)
— KA. [8.2.3]

Refg I I J LA IR AT AR R R AR A, J
RS AEY) A AR R b A F R K S R . A
U, T AR AR AT AR RE IR SR K T AR A K
AR AR = S . R SRR T AR 1 R AR RE YR (XU RE
BOKBH ) B g 7 U SR AR KRR S E IR T 5
WA 1 ) R G B B FE B T 343 30 4 5 e P
o fEFMIN, AASRARAEIRS (AR TTH
¢ 1y AT 35 20% ) 75 I AT A 285 K PR 02k T
s R, EKHIN S, @i A IE ke
AIREIY), NCRH SR P A it e, DAk S Y I 28
WeZd o 29 SR FH B BE I A DR 25 T Re e Tt e 4
BT RI A BT Y J ()R AR ], 3EAE T T
B A AR IR 0] P AR BE YR 7T A i T AR AT AR B
KA. [8.2.3.2, 8.2.3.4]

HIRRILRRI &

FMRiZ

B MR FEM R ES T
(RN PR ER) SRR
D—

HE

T ] AR BRI R S BN 4, ISR
SRR SR B R AL E, DUkt @ g im e A
A o A T A R DR R A R T8 M A P
B, BT, VRS At R A R T T T S
M T . [8.2.3.5]

8.5 TAEHEsERNKILER

AR VAT MV AR W30 i vk R AR A 2 L (L 2
) TR, B AR PR I T 75 Sk KR T
LB & . AN, T T e 4 R A BRI
AIRE (AT A REYR AT AE 1Y — F ik (DME) 8K 4 I 4E1R)
AT KA ALY . [8.2.4]

AT A R A E ) A 7 A 4 R RTAE ) S 1A
FBHO 5 B 78 AR (B TS.8.5) . Xy ¥l ik
(A= DI TR FHEAT 1A R R A6 TR
ek 3 JIT A8 ) P RS At 12t o L IR il R 7 i
2SO (A OE 16 T AR 4R ) B A TR
HAE S FE0E 2 R, 0 T KPR T A T A )
B, PR S A FE TE AR TE N A SR SRR
IR 2 DR 2 H e 8 52w AL PR L AL M i A A4
ol 3 O A A L 2 M DA RGBT
J BRI HR O R AR A P b R . BRI T AR
SRR, DMER AR RO R R, A s
TUAT A ORI RE A ¥ it S e (R AR R o B,
i S Sl JO R AR R T LA DRSS A I AR R A2 P
HIEFH M s . [8.2.4.1,8.2.4.3,8.2.4.4]
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FI VR A R B4 — Se LR i PR pE 4 %, 1
TRA R A = 0 H SR AR /v (— M 5% 2]
25%, {H 35 AT 100% B ) Bl H A= P S il AR e
LR AR ARG MR A5 3 5y AN AT TER I A2 . B
SRER LA DR SCASAN o S A (1) — /N 43, R
WRBAT AT A BRI, X)) RN
o RV R B A 75 SR AT ol oAy 1 24 G e e ) = 2 B
DAk G T o 8 B8 AT VRO IR = 4 2 (R R AR
VD), PTUATRE K MAEE RS 2 A PR
B G DL B B RS St R s A T A2 A R s AR )
REB FRIBREE, 3K SR 2 B I RRRE IR A RIS i J AR
BARHG b, R IRA T INE v, i B
ORI C AN ), AR AR ARFIY5 7 KSR
TG — Lo Pk . — MO &, b T M SR EU
U E SN A DX i A2 77 1) S B AR A N, 3fE LA
Jih [RISCRE DGR B8 AR IR AR M, B 5 R iy
KIZAT I H A AE . [8.2.4.3]

8.6 FHAREMABHEGRS

E— ALY, YR RN RS — P/
(S P i VA R LN P v P (VA RN
5y b, SR TSI e R Y 4% R i L e YR 1 PRk
BN BLOAJLFRE AYERE RS, e REE R
P B —REIR B AR (e o FREE . WARIRRL. S
ot B AR PRRL Bl R e VR 2R 4 . [8.2.5, 8.2.5.1]

JEO b, AT A REVR RN [ 4EFE R S0 T 6 )
BRI R RS, B, W Rk
S HEIAFIEIA IR WA BRI AR A AR A
St 2 1 HT R AE IR A = (R, BRI
LN RGN, AN B AERE R ST I B R
AHILA AP RR R D . A, T B RN
2% 1) HELC R R AL 7 1 PR B 50 3 LAEE 22 AN W] g
T B/NMO HYERERGE, W W m] 1A AR R R R 1
MERNLALE RS TR BB T bR L B RTRG
RZ AL RN A . [8.2.1-8.2.5]

DL R e/, n] 26 RE YA RN 1) ik Ry %6
— ez B RS B, 20 ORI R
EE PO S R = RS (W 0y € d s ST R
ARG L, DDA Al ISR L de 1T AR AR
PP FEATIR, B YRR RGUR B AR T S e R AR IR
(RIAEA 7 3 28Tl ot SR I A i B 23 (KA A R
R, AT TS BLAERT M. SEIE S 2 A it £
P BT 8 AR T 4 RS (1 U8 VR R A IR
JRAIERE T 5, XS5 5 RIVE S St Ry P it £

TE AR BRI IE L ¢ &R, 11 H 2RI . oY IEFA
PR, BT DAAE 4 4E 2R 40 ) A ] P AR R IR 1 RN TR K
AETBERMBANEMN, HEKRZHGEHT, WES
W5 bl MR A H X, G P LR IR, —
A B HEOLE, AR R H P M
AJ BTN — AR ME BT L A, ] B4 A A A
SEMIRNE S REURALRY, B4 ST AR AL B il A B /)
k. [8.2.5]

7E A YEFE R G ] PR REUR L e R W AN . H
73 V18 35 R0 2 iy A FH B R S B e T ] P2 R IR B U
(AT A M AR YR T SR, X B R T g R 2 A Ak
AT AT BRI A 4ERr h &
Giit, JUHERRE R ETARIIRAT X, FE A AT
SEVE 2 (MU Py R O T, RUOA SR /IN e R R
40, PeALEE LA AT RE R HE AR T ) B D0 A 1
BiE. [8.2.5.2)]

8.7 KimH AT HETRIZHERESR
AR REYR AR AT RIS R R, AT ILAERSIE
. Tl &by LAY AR AR 3 5 L2 K HE) R
Mo A TEAATIAS B 2 R ol FAERe U, 7
B PR AR FAE R AN A8, BT AR AE X 35K
Ze 5, UM AT AR RRUR A H IR A, BEIRR AR
%, HArC RN SR &S, KAl A
REVR BRI T RERR AR ), — e I In) 0 e it o
DL B2 BAN R P 22t A R SO 5% (1) A SR 4
A—. [8.3, 8.3.1]

8.7.1 XiBizH

IR ERFITUG R, Sl sk Knmsh, I
L RE A BRG] N SR AR I LB 4 . B X Ty T
ok, A SO SRR AN 22 A RER ALY, D)
SEA JMBUR S, PR IR AR S Rl Rl i it
RIS B3 S AT B A i & R . [8.3.1]

20084, ACM sy FEMI AT BRRIAE 2 BR— K RE
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T AT AT AR RE YR HE ) AE R SR T I 0 K L B
G 7 IR G s R iR gt oy, e LA T
AT BUHT, BT & RSl 4 78 v T 1 HE T RIS o
A ERN o o SR A A TR A FH B R v W I ) A
— LG Ty ] e AN K TR L O N gE ), X F
5 R 8K BB R RGP S LS . 54k, AT
TEVRZE 7o LI H ) 75 3K 5 ] P2 e o] 2 () sl
AT, ] REIE T B HL A R AN B e U A AT e
J1. [8.21]

B TRMHLBIESS, A W] efE e A AT IR
HOn P AR RE UL B 7 R AVEARIGHGHE K : EAYHLE)
LSS N 1 5% 1K 9 S RS eX: v/ 9 S g L T RE D
RE VR AL X 847 Mb A R A A0 DG, (H2 AT
WRNLZE T E BT 75 B8 ek A el mnR & L i AR
AEHB0%LL ). HH AWM FATIARLEL, Atk 7
PR A5 T7 T JI A K, X R R A 1) 75 22,
1M H 75 AR R AR R k. (B2, &
O3 F R KL B T AR A & PR A AR R AT R
JEEN AT, S ABRBEHHLL, U B E
TR RN TR, DA ORI 2 ™k 0 S Bk}
PRUE, JCIHRAEFEAWEE T . KT ACHE, ZiTk
KZ190% 42 LLSE I S 2l 118, 1 K FH ] 542 RE YR 11
PR A B R B v R B I AR B A A S
Mo [8.3.1.5]

U5 T T A I AN o P R B AR A 1R IR, AE
K — B ) N AR FE— 4L & TR RN, K&
A AT AT R BB IR 5 A8 () Gn 9 A VR AR AR AT Tl LR
FTCHUAE AT AR ) BERUCE o 1)V 25 A5 P (B i 4
¥l [8.3.1.5]

8.7.2 EM5E=E

ToV AL RIS E Kk i R R E 58, @3 AT ML
T N AR R BT RN S R R 25, DAERBE N IR AT
Ftsflk. 20084, IR AEIHTE FELE BRI 2 g di s
) AT 120EJ(K 237 %) (FH s FAL G A=) B —
IR BEVE A 30~45EJ H T MRS FHEUDE) o AF L3RS REVR 5
SRR PR VA T (TR R 0 A A O A A BB (
PRI JEEASCH )R g (RSt 1 2 3 )3 A2 1) o FEVT 2
X, X sR ] B 25 I /N X ARSI ¥ (DHC) Iy
FHOMARZ, BRI B A T F AR Re R R 4,
B AR A=) FOBORL R RE - F5F B RO FRE (LG b
O, KFHBERIK . Z WA EL A K FH fig W i = il v
#%. [2.2,8.2.2,8.3.2]

BRI PE A REVR A LB RN S SR (0 K BH gD AR
) AT AT RERE 2 SAR Jl REVR B L iy AN T A Ty . i
SRS AV L iR s S GV e8I a7 e i
FREREUR RN IUAT Ik T A B 2D o) R Ay 4
REVRAIOCHE . XAEE MRV IR, e R A REI
ARG AMIA, KR T 21 AR DX
FIFFEREIR IR . W AR L R AT R R R 1K) i
SRAFUAN LA VO~ T E R . [8.3.2]

IRAT 08T 2 SR 1) i U 7 SRR I AN 4% A DA K nT T
R YR N AR 1) S R b pSORD A AR T IR AS TR T AT
TEZE o AERIEE K, WA 2 R AR 2 #R il
LI 7K JF RO B S A5 /K AN BRI S« A0 AR IR B K
AT R R EL 1%, I A AR Rk s
W T A W] A BE YR RN R = RE 0 T A A AR KA
F o S AL HE 22 3K BH g Aok 8%+ AR 4 ) 22 DU
BN DX ARSI A R G AT SOE R, AR 2
AR B YR T SR 5 T B AT RAE YR, X el ] P A RE
YR I TR)HER 0] o A S R A ) o IX 88 it m
REVD SORH X 3 (P R 3 0% e AR R B B Ml i, (HIX
Lo ] AR S ORI AT e T DA, R i e
FURIFN R e A2 Bl oE BATHRRME, A Bh T ood Ry Re s
wrl, GRS it D AE B B HE . [8.2.2,
8.3.2.1]

R R 2 B X L R, AR
WX R R G A A W H AT S A i
(] P A2 BRI E YRR AT P AR B YRR IR RN T A By
TR A I REVR LR, A B T4 iy BRIE 1) AT SR
PEo R EZMIRT RN AT, B FERAE
W ALRE AN R LA B AR AR I o > W T I PR Bk
Al s e 30 I B 4 S R IR AR RS B IR 2%, LA
T8I TP AR BRI NS T O IL T o AR R A X R
AN S0 ) A% e AL ) BT FEAR Y o K BT R AN HL B m) i
A B R YR ) 4 AT A R TR X S YR RN T A
RIS, MICIEMAFEE KN, Hp iy
REVS LR M L M fEE . [8.2.2.2, 8.2.5]

8.7.3 T

il 32 b BE YV FE R LT Bk i & R s &=
30%, HARIX— 48K T 37 AN [6) 2% 8 2 (0] A7 A 22
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&JE B AR A, R, AR
4%, [8.3.3.1]
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Tt 2=, AR RL . FA e 0 A Rk
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RO A TR AR IR L, R4
AR RENE, LR AR GRS [8.3.3]

JH 3 g 3 L e T T P A R U Y A U AR (L
FEIEE . WALBARL. THACLL AR R T B AR B R
FERE EAr A, Al vl F A Re s [8.2.2—
8.2.4]

T FH A BH B AE Ab BN S BE R ZEVR I T sk,
SRAT RS LD [3.3.2]

T b B R YR AL G AR R AR R
K. [4.3.5]
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RITFBT R BIRR T2 P RERBOANS + A 2
iy S TR SRR BE =, (HBUAT RS R W] A REi
AR A= i 0T P PR P At (AT 2 sy m] PR R
M. X R Bl ARG, Estrpr B
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Grik, WS R S AR R R B . NN R E Bl AR
A aA -~ DXIEIE A 1 DL R PR RN 23 T e SR T 10 T 8 1Y)
K] A R T AR R R EAT VAL . S AT AR
REURAHLE,  H D RN 452 A ) 5 ] B AR R YR & 5 ]
AT PRI ] PR AR RE YR e G I I E I 3 . R ILE
B T AT (PAH DG AT P AR RE YR B R T T R AR 3k
RS Y BE YR IR 45 R ol A B DN T RS2 R /) L TR
. [9.5.1.3]

TE MGG A B N ] AR R R ) R A 2
AAT R SR, e 0 R A il 1 A ] S ) L 4
JoRIH o B T B A (4 2 R R I I R AR )
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SRALAT R T CO, HEBU A7 5 51 e K IC O ik
FE H bR Z TR AR SR AR OGP, AT A2 REVR A 15 CO,
WP H bR Z [ 1R ¢ R A (B TS.10.1) o AR
REVE ) FH 7K P — M B C O,k B2 H b (14 7 ks 2 182 Ty 184
I, AR I COMK L H w76 1] T4 AE I
R HIZKP Z AR EAR K 28 o B, 5 K" CO K
JE R E LEAK T-440ppm (B — SR 5 —2%) 15 5t
Hh 8] T A2 BE YR R F 7K ST & 7E20304F h 139EJ/4F 1M
7E20504 4 248E /4, fi 1 /KT & 7E 20304 34 2
252EJ/4E 1M #E 20504 1A 428EJ/4F . X EE /KT Kk
e T AE A SR LR S bR N R T R AR BE YRR FH K, B,
SR WA S B AN AE AN CO, B 5 28 il b m] 2R RE VR A
YO . [10.2.2.2]

HtFEE, FFEEEETESEIRAREER, H
P A B YR FH P 48 0 S T M K 22 Bt e
(P B . 20084F, ABRATFRAE— R BE R ALY B2 4
KL NB4EIF . Hf K2 HAI0EIAFE LG AY)
Jii. FHLLZ T, E20304F 5 M AH L 1F 2 4 o3k i ]
A BRI A K 38— f5 s A b, T HAE R 2 50
SR G AR T 2 9, X R AEE ST AR R
P RIRIE K . #20504F, 76K 2 501 sch nl 1R
BE VR A FH /K T2 8 T 100EJ/4E (PR e A 173EJ/4E)
, IEVFZ IS RIS FI200EJ/4F, HELeiE L R At
400EJ/4F o % T8 K 2 HU st b A8 e A= ) T AdE FH o
b, IX B R WA AT AR b 51 T A R R AR (
ANEFALG Y ) WK KA =2 HEL . il —
[0 3 I AE20304F 7] P AR BEVR 1 Uik R AE— X RE
PR 517 %0 8, 7E20504F T+ 227% LA L.
7E 1] PR A RE R 03 A0 i TR e, 7E20304E-4 1143%
M 7E20504F (577%. {E20504F 2 )5 vl 54 fig v A1)
BE2 K. X R e nT P2 YR A2 7 bt B AR 3
. [10.2.2.2]

(K1, A5 GHGIR R AT BB M 20 1
FEVF 2 B0 55 P m] AR BEURHE ) R A 1) 22 TR AT 2
Ko F20304, Tk T FF A GE SR K14 22 v s
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EITS.10.1: 7164 M S 15 5t BE203047 F120504F 44 41 A Lalk CO, HE R AR A IR A Bk — I e AL e (L4 4

. B4 I T210045K5CO,

WRPERE AT I o BRI A M BEHE R 2 AN KA C Ok 2 SR v v A RS R A KT o KRRk b T) (6, R 60 SCHET B2 DY 3o X 1) (2525 42 2
TS ALY 5 T A EAAT P BT 280 R SR IR . TR ARAE2007 R P KISC R . PIANE SR K BR AR A R R Hr il 0 -0.40 (20304F)
H1-0.55(20504F) o th T Helidh i I BL T, WIAE PR, HOO T 4164 ME S, E2030F 4 R AP ISR 7181 St ART A A1 (1 m] A REA
AR RE AR A 452, R S A B s P AP 2 7. [1§110.2]

ZJ120EJ/4F, VF 2 S 4 SR I E 2050474 2 i
100EJ/4E, ERLLfid T EE R IAFI250EJ/4F . fEHREZE
17 S R I e TR AT PR AR BEVE A 7 A T AN A
M Beya i, i, RGeS A0 P BEYR T R
SRR, BT AR BEVR A A6 3R RE TR IR 45
i DTk, RS AT FH A AR A R, DAL
M8 Cln 58 3 (19 0] P26 BRI 2 AR AR M ) BRFE VR 2
NP PR A R R A AR E B e, BEAE
JEARBUR H & IO M2 k. [10.2.2.2]

AR A RE IR AR A Ik 2 TP A AN 1k 7
SRS ] AR RIS P K 2 S T AR AT AN
et A E L) R BRI R KA e CO,
PRHEEFF (1 38 4 (2 22 5 A% e LA K 45 15 B AR A )
A REHE ) o SEBLIIYI AR H s o 20k /D g
PEAILE N A COLHI . X TARATHRE 8 1) H A,
X PEFHEATADER  E SC AEA IS SR A AT
CO,HEME A HY B AT HEB AT REYR 2 184775 % D) 1Y)
KA (KTS.10.2) o XA ALY 177 3K (ELF5 7T 154 g
Y. RLREANES G Wl AN B A7 A A REYR) IR K
REUR R e SR 5 4 B HER A A BT 2 18] ) 22 575
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BE: oAt 4 fedi # A fe B B e HEO 1A R U5 it
I, DRI A PR T A 0 AR RE AR Y, A b
IURHU D BEIR S FEI R It . HE, 1 5o R W REUR
TR KA IR R EE, Rl AR L4,
XA A — B LL gD REVR S REI S KA £ . AU,
I BB R T Sk i ) AR, AT AR 52 (1 CO, H A1
WRBRESE A A2 KA., (KTS.10.2) . [10.2.2.3]

AlFAERRYR . X AR SO kA IR A B A A
HEV 2 18] R 5 4+ 76 W] 2 RE U ] 5 CO K H AR 2
B CRPIEIN T 55— 20, #Zee5 45 G i3k
BT AT B IR I 55 PR AL 7 B A . PEREAN
FEAE AT E 1o W A X e I 7 I 1R
PUEREZ BIHIZ, T AR R, (HIET R
BT IEE . s slE K e g, A —P1 2
SR, PTRAREEA KPR B . (B TS.10.3)
[10.2.2.4]

F I AR ERR R R IE A IR R 2 . R
FH (R 25558 RIS AE 5 HoR 2 ) 22 S AR OK, i HLAR T3
B ROR ) S T P AR BE YRR R A L B AT
KZESFHEE (B TS.10.4 FI1TS.10.5) . tb4h, AR
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EITS.10.2: 164> K155 57 P E20304E M1 2050E A6 7 A1 T CO, HE I E AR A (¥ 4Bk B i i A okt (Ae I8l B3 ) MU B — RIS v 2
K BN o IRBRAESUL IR W HHEREN . S i SR AL A B ERE. RO AR IR 1210048 KA CO M R E K12, Tt t+ 73k
INAE2007F IR A P B EEN I (K S R BRAT R R 802000 0 0.97 (A T HEBUK AL AT A1-0.68 (IRBR REWR) - 11 T Hdladi i i B, A B,

MR T A ii164 MR, A8 H B HEBUN A AT RESR S R (LT T 1635

. A7)

IS 1) RORE DA AT P 2R BRI BRI A AN R T S, AEAR KRR S
ARWIAE A RIRIKAF A Z2 500 LR (IR SR RHBOR
JESASE BB A 9% [10.2.2.5]

X O 5 — e B AE AR A — [ K Bl A I () 4
Al AR AR TR —E K. LTS sl A
FEXFE— P e, BIAE AR SEA I ] s AR — &K
(18 5 B9 RN BB 7 SR I K TP — B 5K g
RRAEFE L BTICBUR G DL T AR — [ K 7 1 C O,
HETB A AR A R, AT I Bt IS o) RS 06 204K HH B K
(. (KTS.10.4)[10.2.2.5]

Ty AN T A 8 U5 RN I 2R (AR AR i) 52 T
A BRI FIR G AR Z T IO B o — SERIF 500 1 St Uk
PEHEAT T BRER, 31X SR (5 5% 55 Uk 22 1k B 1 HE S AR
FH 52 B PRA], A AL AT 7 A R U5 DA SAZ RE RN 45 4 Tk
FSRA B AL AT REYR (I TS.10.6F1ETS.10.7) . X
SERIFS R I, IR CELHE T P AR BEYR) I Il 2% Jl AR
Bewe TR, BRI R T AR BEYR BT A R I AN F S
22 /b 55 BRI R R R 25 5 B il SR AN 51 R A A RS BTty
KN A TE T AL AE R — B . WFFTEE I 24l 2k
AE TR PR o L E R R B, 0 VFAS T RE S BB = 1)

s MAEARER — X REIR ST R AT T 1815

[€10.4, £iF; K105

WEHPR. SUCREIE, 7% BARPEAL RS TR
AP &R AR, 51 SRR 7R A R i (
ORI EZEP0 MR NG N sree) /o N1 D2 G el 1 W S B = 8
PR X2 S e T XA — AN, B T A
1 55 1R RS 2345 A5 TR R R AIE 2 2 T 2 Al v AL
Y SE Ry AL & A R A R A . B2, I
SRAE SR P — B0 Ky o R m P AR R YR AR H 52 21 R
il PG RAKE G I, I h B R B R K
VR SEILR, AL A K RS iR R B LP e — 3k
k. [10.2.2.6]

AR E AT B A RER ARG BB R MEAYR

ZiF=
Xt 164715 S5t Hh B B A9 4 il ORE AR AT L Y
RN AT SR VE SE AN £ LA F) ] 32 BB A W]
REAEAN A DA T ML ) ik e 2B+ T 1 B REIALA
(1 1 S BE V5 e 22 (IEAWEO20094F) 1E b — AN S 1E 1
SIPIT, e RO T WK GHGI A E
IRV Pk B R IRGE S S A BT BT Y ReMIND-
RECIPE. BEUELALL LI 9122/ IMiniCAMEMF22,
TR MR LA REVR[RIBE AL 5. B2 A=

10.3
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CO,eq (¥ CO,eq CO, eq CO, eq CO,eq (¥ CO,eq CO,eq (¥ CO, eq CO,eq (¥ co, co, Co,
DNE21+ MESSAGE (EMF22) MERGE-ETL (ADAM) POLES (ADAM) ReMIND (ADAM) ReMIND | IMACLIM WITCH
(RECIPE) | (RECIPE) | (RECIPE)

EITS.10.3: 5% FIIELNS SUALL, 7RG S2 B L BORNG 50 20504 A bR m] AL — IR RE I A0 (L0 HENBE Do X RO AT I BN SEI & IR

Ko REREI S R TERIAR M B 10 SIS (KA AT T 7 . DNE21+,

MERGE-ETLFIPOLESH; 5t/ REK & L ik i% ik ; MESSAGEAX# #]20104E

PBREIZBERI T LAAReMIND, MACLIMAIWITCHIE 5B HIRL REAE & HIELNG Srh stk 5 HaTRIRHIAKAREL, AT AR BE RG22 WA AT 24 KA #E

J”" REMIND (ADAM) 400ppmv Ll S MR A7 (1 52 15 CO, Rk A B 141 120GtCO, I 5t

MERGE-ETL400ppmv7E A &5 45 ik 3l SR AN 171

THOLAVFH 720 Gt CO, R Bififiit. POLES 400 ppmvCO, 4 R (K TEHAM AR AN B A2 (T SR TIAT I, BRI AR P I 7s & 1 1 SR KT K 250

HLMERECHITE 5t (ER2010) . X 61 St4E N it f¢
PEBI T, AHAE MR R L R EAIA AR M. SR, &
ATTRR 38 A [7) 7 32 R0 8 e B AR AR 12 3 Sl AR 3R DU AN A [R] 1
HR AT R, EAMRERAE A A G A H
PEAR, NN SR R L LR A BV — 4% SROWL I R T
AR TR N B ARG 5, BRI e R AMIR sl 52 B AR
BURIRE), X —BAT R ARz A T b dE e i i3
($EEE %) . [10.3.1]

K TS.10.84% fig Y5 I 23 %F BT 328 (1) 3 PUAS 15 5 7
20204, 20304 F120504F 7~ 4 I — X RE YR AE T &k
HEE T AR — IR BBV AL N AR o A5 1t AR F 1) L2
EyE, (205040 AL REAE T A E G s B o T
Wi, UGS KFIRE. 20504, W {4 fE
PRAE— WIS REIR &5 K4 TR T v 1) Sy 201 B A DU 1
s ZERMRK. #2050 815%, 5494 /K FAH L
KA /N5 (20084F 4 12.9%) , IEAWEO20097% H
1) — X R AR BEVR 3 Al (K, 1TTER201045 HH 77%
By % ds . MiniCamEMF224i 1 320504 tH F — %k
BER 31 % 1 5 =Rk i v] 752 RE U5 $2 4, TTTReMIND-
RECIPE 1) Tt A 48% . I A= RE U5 A0 A0 1) 05 12 31 [
B e A ATV e A Rl e . L ez R
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[K10.6]

(AN R SRR B A7 A ) o Atk % it ok N PR At A1
2 ARATRERG (T RELEVE T D - HARBUR AR K
RER 7 K A 17224k . [10.3.1.4]

WEAR,  EARANTRIBEA A ) K B s ) K 5
B0, ARFE T SN R DX 37K 22 00T P AR R YR e
AT A BB 17 o 2% DT R AZ8 28 IR T FLAH I R e AR g (
KITS.10.9) . fEFTA HIZ 5 HT 11 5t 220504 4>
Bk PR AR RRYRAE R I B AR KA B O A R AR R
PR 1 3% . (EXIRZE T, KINAE20504:7E ]
T AR BE YR AR B AR 7y s KR ) 2 v
7118% (ER2010) , H IR MM £ 54128 415% (ER
2010) FIENJE 4 13% (MiniCamEMF 22) . $]20504F,
PR DX 3 T ) FH 256 12 DX 3 L T T AR R YR AR
116%: 7% EMAEFEK (MiniCam EMF 22) L)
FB6%1EALEL A AL (ER 2010) o Hogx HANX I8 1) F)
FZA B AT ] A BRI J1115% . [10.3.2.1]

AR DA P 32 (1 DY A e B 1 i SR A5 1 w] 2R g
PRI, VST A B GHGIRHE 1. X T4
A, HER 7 C I, BRI B T AR
KA TR AR RESE Ak T R G AR AT
Ny HANTE R B — S 5 A s 2R i )i
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- SISENU | e
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gk
- gsES W
- B EIEAALE
| R

BESHT, XA R SE i AL, A AT b 2L
TR, FERBEMN B rtE. —BiEN
T, NEE L R ] AR RE R 0K B 9k 22 98 1 I A
K. [10.3.3]

NI &N ] A RER N H e o8 e AU LAY

EITS.10.4:75 164K 15 5t rh 2] 20304F #120504F 4 B — (Al A1 it
P (NAD [ 5 R 70 (9 A BROnT fEAE REVR — RREIS I (B R4 4) « K
FRLEOE I R R TR AEL, REHEX I FR 2 DU 3 (21X 8] (SR 25 2= 575 ¥ 70 4)
PO BT P S s I8 PR BT A 2 0P o A S RS L. X2 P B A 1)
HREEE A 1220164 2 AL, KR T HACKIR. BN THRE R
AR, (N R 164401 5F A2 E XGRS R 2R B
e (AEMREBLN R T I REVE AL ) — AN R DR AE A B PR T B %
M JTERIR IR AL IRRL (I AR s ) Z v AN T 2R
o HEBORTLOE (EAEAR) AW, REERORZ A o it
Ao AR MZE T BB AR B S BT Mg s, adk
A AT FE A BRI A 1 R VR U 2 LU A 45 th (K = A ) AR R
TNEREERE, A 25 R I AT A REIR BRI S . [K110.8]

AR R SR, (HAEBLSE Pt VEIF AR I,
DR 91 n] 2B RE PR G T B A% B 3 4 B W] 2R RE YR
HEAT TS N T H 2055 AR 5 B VE 8 2y
AN, X3 T =AW CERREER: fERZ 5
MCATR AR R L AR T CO R s h AR
Bl FEFELNG SR B AR IR A VR B AR 2 CO,
R MRRZEGI: SR Bl s i SR A IR
WRRHE R AR 2 COHE R o Hh ] L B A7 IR
TR RN T i 0 AR RN e T A RE YR
W, BEAh, T T BRI A R P (1
GHGHEL, vt Hh R g T B g Ll jfib—2F 1
CO,HFBUE . % T T & M GHGHE A K AN & M
ZESE, X GE R e . [10.3.3]

BITS.10. 10 7 AR 4l AE L R 20 PP 1 1) DU S5 5%
#]20204F ., 20304 120504 1] F 2 g R FLCO Ik
B 1o 2 WX BB G 4t T P A5 S Th BB
IV 77 (20104 22205045) S 7ESE L 1 L T 117244 Gt
CO, (IEAWEO2009) . 297GtCO, (MiniCamEMF22)
. 482GtCO,(ER2010) f1490GtCO, (ReMIND-
RECIPEf§ 5t) 1. 55 Hl[A] i JJWE 020094 #E 1if
5t 291,530GtCO, (1 R AT KL Tl CO, HETK
FIEG, 2 BTA v 5300 S 450 R0 55 b SR B CO ik &
564X 1] 2 218GtCO, (IEAWEO2009) #|561Gt
CO,(ReMIND-RECIPE) . {HjZ, X% 7 AiE K
eIz 5 AT M A T AT 2E BE IR BT H oK 1 CO il (R4
FEIIRRER VR ZE) o TRE, SR CO, BV O mT
T [10.3.3]

10.4  F AR B A REIRRUCHE B9 X180 A A i 2%

B RE VR BT B AR R DV Y 2 M 2 B A B A
[ ) At o AT — ot P A5 B O SR R 25

135



BAHE

S HRE BHiEKPARE
350 [ N=137 150 N=156
hmy CO, iREKFE jr
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[E|TS.10.5: (Hnivl) /£ 164N 5120204 . 20304EAN20504E 5. AAE. KFHAE. /K FEATHBER AR 4x Bk — Ik et I i (B ), 4%
21004F KT CO, A IR AN 73 o HLIRES T (P48, REHEXS R DY 37 DX 7] (35252 55 75 11 /3 0) » - F (O HE P il B BT A 28 VF o 17 5 G L [1
10.9]

e W THEAR B, AR ORI RECREEAR . M T Ai164ME 5, A BT RS st cR A SRk I A B fadsil . B
RE AR R R OK T I REUR AL SR () — A S AR AR A P SR B 2 AR — IR BB IR . AERAL IR (4 R%) < BRI RE 2 T vk N T 2B RE
FUEEARFERE (EAE AR KA GE, IR LS EAR HIL BT A 1 RS AR, A AR T AR A R B M R I &
M2 AR BT A REUE 2R REUS U B B 45 B R =% . ABUREZRIEFERE, UM B fHEREEBCR NS S, fen, AEAR
TR LA EIG, MZEPYZE NE70ppmy £2600ppm., X4 21 004F BT A At 17 37 HH CO, HEK 24 B4 IR T-600ppm, 3 PR Ay #£ S fIR AR HE e 15 37 v 2

21004F 41 21 755 T-600ppm 11K J% /K F .
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ki W EE T AR
2 - W ccs, EERRE
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0

IMACLIM-R

ReMIND-R WITCH

(b) £k, 2005-2100

w

BEIRIRFE [%]

N

ReMIND-R

WITCH

IMACLIM-R

[E|TS.10.6: A7 K3 L550H1400ppmvCO, 8 KR E K- I B A Tl i 3 I ANk G2 fos” (ADAM) I3 F A4 BRYRGE JCA (H2 eV A 1 1)

o FTA LR AR FIRERY P bR RO AL A L, T SRR A R AN e /N R Y Sl i B 200E IR HEAE P T 00— A5 AN

. “JLCCS'HIRTEIR

A A DA CSRBAHSRMNELAE; 10 ToA% AN To W] FEAE R CA% BEAN T T A2 RIS A AU AT BRI AEFE LAY b, 1A BE IR 5 244 AR ELA AT 24 K
Ko AT X RO ERR R BRI 0L R AN T B85 51400 ppmy CO, 4 /K. [18110.11]

A0 BT ol HE e it/ BB U5 2B = R BT R R it 1) 3
B A 5 L8 e Rk s IX LD RIE R SL AR MK IR
Heyp . B, XD IRE M A 1) S R AS T 4, 8
R ME R AN AR ESE, NEBGTERT —
2 ) AR A bR A th 2k . DRI, RS B —
2% M 2k ] [R) R A RS R A Gt 2 B 22 R Ak 4 i 2 ) R
. [10.4.2.1]

MH AL RPN i S, (HIX et
R A EAR R RBRYE. BT SR, REH RN A
BRYEAT: BHA AL GUSeAE: o 8 EA7 A i3l Xt
S B 5 D0 1 Ak P ] # A (DS 2 A7 D0 AR e s o T
FEMRHE 245 Y AOARHEAE pho s AR 5F ABOR
PITIEIAT AN E P, LG BE TR A A% 1) T 5 RU EE % 5
TR G SRS — DA ENE; 5R R RELRR
AR K BE AR e B AN L2 A ORI e B P B
FE PGS Tt T 2 7 3B 75 SR MR A% AN [ Iy SR ) 45
I Tt < 1) (AR B A e s LR i il e 6 (

AN E) HEA 7B v ) v iU E . [10.4.2.1]

Z G R FORALVE,  AE 4 H AR A LA T A R
VRIBCHE AR N 1t 22 45 o i B 4 5L, DR LT
BEAT W — P AT — Pl 8 I R0 — SUPE 7 4k %
HINERI AT . V822 X3RN 1 K0 504 R 291005 70/
WECO, M A (20054418 &5 Hh 1) h i1 54 CO,
WHEARN10% .. SARFEFH ) ORI 2 5
IR IR LG, DL AT H AR AR Dkl v 0 2 AH AR
ft. [10.4.3.2]

10.5 w1k FnHET H A

— U] A AR R S Y AT T BRI RS A L
HAT 2054 . RSN, F2len it
AR AR BEUE P AT Se 4 ) M R IR %5, Bl nve B &
A AU LA 1R DX 3k B it = LA AR BE YA Y BE A
BT HBIX o (HJE, FEH T X, 3R T
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(a) 2£, 2005-2030 (b) 21k, 2005-2100

4 4
I 450 ppm C&C
) W e —_
E, | RSN S5
}E W e w
LISt I
o Je CCS =
ki B FE TR i
2 - B Tccs, FEEEE - 2
1 1
0 0
IMACLIM-R ReMIND-R WITCH IMACLIM-R ReMIND-R WITCH

EITS.10.7: 757 K5 HA50ppmvCO,>Y K y1Re i KT nf FHE A ) 4 BB e & i vh 16 58 vl 1F AL BB VR (RECIPE) T H IMIRZE AR o 45 SR BTRE R R 1
FIHARMEFET, Hri7E1) 2005~20304F LA K 2) 2005~21004F N5, - Fel 4 H F19 3 56450 SR e (R HR1 B 7) B BIE S 4k T (I e
R Lo BRSO RFBRETISE, VN Bri A SR AR T H e 5. P R0 TPWITCHIURY, B e 8 2 4 T LA R WY B
J A A [#10.12]
£ BURAE t LA DR T8 22 mT PR BRI B IR AT RIPREHE ) SEyifh s A& (LCOF) . X B COEMLTN T 35— e Vi
FH. [2.7,3.8,4.6,5.8,6.7,7.8,10.5.1, KTS.1.9] SRAEAR Sy 220 R A B A (BNEER A . IS AT 4
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EITS.10.9:  (HHiy vl) M4 DU Al e 15 5t

#2050 FJ P25 BE A FH 1K) DX AT 30 15 0 LA B 55 AN ()5 AR 20 ATRE 17 (10 2 8 10 5% b o BT 114 DY A

FERE LR o2 164 ME R A AN — 8. XL RARMAAQE R ARGHGHK B K1 ZE 5 5t IEAWE02009) 2| AR A [ CO, e i 24 5
=5, Hh—A (REMind-RECIPE) % =25 (440~485ppm) , 53 #MPIAM 1 5t (MiniCamEMF22F1ER2010% —28 (<400ppm) . 7L /5 P 5
H, MiniCamEMF 22/ 5 Ay ik 52 126 ¢ ¥ 1% BE A B il SRRt 77 0 S VR AR DL B BE KK, TTER20 102 55 — 4% SR WK mT #4542 BEUSE 1A 12 %
oo FMZAFTUGEIR NI R RIZe 5 17 A BTiTn R R AR S 15110.19]

] AR AT 55 BT AR B, R R B 256 1K
g R LCOEA R A s (WL TS.10.11, TS.10.12
F1TS.10.13)[10.5.1]. LCOE LT TRt IFAL %
SR VI AR E G o 25 AR IX A 2 58 ), R
FH IR B AT HEA A AE A S S AR R, X T
AT A R Y 5 I MR 1 P A . B RNIE AT
YEP A o AR FE A 2 18] (1) EL AN AR 41 K TS 1.9
. TS 10.11. TS.10.12H1TS.10.13HL 4 11 B A Kt 5
(RSN rss775: A E P e RN /3
REEA[2.7. 3.8, 4.7, 5.8, 6.7, 7.8t T X7
MU, [10.5.1]

AR B BRI IR A DX ) AN e I 25 TN Bl A (258

). AN IRAS BB E (BE9EE) BRI A (B 113E) &
B TG & Ak, 25 BOAR DX ) 1)1 B3R B 7t FF
% M X BELET] A R EOR DL RERE DL Y AT REVR 11T
kg 5G4, [10.5.1]

AN T O I pE Y B A i 26[10.4.4. K110.23
. 10.25. 10.26F110. 2742 4 7 3¢ F B AT %5 Y5 Ik
(PR FE A 5L (4 1 12 it 2 Bt 5 SO SR A DG 1 ~F- Ak R U5
FAARAL) o AHEEZ R, ARTE T IHS IR AH Y. B AN il 25
[10.3.2.1. K10.15-10.17]45 t T AS[a] X 84 FH 1) 7]
FAE AU ([RIRF BE AR G AL RE IR A A4k, (H
JUBUR] AR RR YR I HET WY E IO R . Ak,

201042020, 2030F12050F £ T A REIERNAIEEGEIREFABRENLKRINCO, BHE
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EITS.10.10: M40 DU R 5¢, 75201048 5220504 101 10) 19 43k RAACO Il o KP4 M IX TR T A S B AR AR S R s i A e o B
IR R B e B A IR A A OB, AERBR TS 1 T T A (K 55 (K HARCO, H 8. VA TR 4k, i m] 542 REUSVRR AR T v 5t 1y FL A4

2rfiedi. [’ 10.22)
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EITS.10.11: £ 73 BRI SR a] 2 REIRHOR B AL rE g A, LA A%3% . 7% A10% 5. Bl BOR B-F-HEAL fL ) A (B2 2 T M3 gt
RIS B UL B2 R I T3 e AL A DX TR BB AR PR B T80 B L I8 AT 4 (O&M) LA 3@ M) JSURHISAS DX IRTER R B L A B 1 [X ]
R i J T BB AR G D) A R AR SN DT 0 BB o S AT, 1A A DX 8] 5 e R B L L I8 AT 4 (O&M) LA (16
FD) JSURHSCAS X TR 9 L, e D TR i J TR R B DA R I8 D) e 0 3 RN 7 i N DRI B o 3 AR SC S L R e e il il
N B O PR HE BB . A RBER AR A5 IR (CHP: iK™ ORC: HHLWIHIEA; ICE: WML . [K110.29]

WAL 4R H DR 20 A Y A 1 2 2 48 A SR L f
i) 5 (W120304F 8 20504F) , 11 % F A 5 v sl A B 43
25 tH 107 MEAL RE VR Al A DL A K TS.10.11,TS.10. 121
TS.10.13 (LA S B AF3) Jir 7~ B~ HEAL BBV AR A2 4 24
AU A, [10.5.1]

2L HEROK, EUE ] AR R RIS T
DR AR FEG,  BEARAMIIEA BE AR E
ANF SRS Iy (i R 2% 5 fesckrh a3, A
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W, WIS FARRELZ BRI R) 1 5T
HRFIAH EAEH . [2.7, 3.8, 7.8, 10.5.2]

NI R, FE AR A T B AT iR 4 50 (B
o)) RN . T SEIL (R FEHLA RIS,
2 Hi R R B AR A (e AR SR, HY
YT Pk B AR TR AR) B2 B/ R 4F — e LU 1 %
Mo F TR X Bl bt BB RR A 2% SR (LR) »
TS 1010 BB 27 2 1A T HEFE . [10.5.2]
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ETS.10.12: 7E1idy Ll IS n] 1A BRI HOR (- AEL A RE A (LCOH) , MEIRZEF23% . 7T%A10% 5. I BOR KILCOHM B 5L 1 B3 gk
BN LAS A2 PR 1) T e T HEAL AR DX TR R AR B B A 2 T BB AT 4R (O&M) LA Gt ) JsURh AR DX TR A R BR3P 1 DX 1)
R i o JUIF) b R DA B CRId ) e e s 2 R 7 SN DX T R BR o 5 AT, PR AR DX T0] PR 5 T PR B S T4 5 L 3 AT 4 (O&M) LUK (Fid
F) St A DX ) BB S Al DX TRD A i TR T R A B R D) e 8 R 7 it N DX TR PR PR o R BE LA 0 5 DR A 2 i o) 30
BOASHESCP A . A CH R A TS 5 LB E3 (MSW: S TiT A I 514: DHW: ZKEEHUK) . [1¥110.30]

I FH Py s 28 56 i 45 VF A% R R A4S 1 AT Ao 5% 07
IR &2 2 R AN e PR DA R BT 18 (4 8% b 2 TURD
HINZS[10.5.6, 7.8.4.11. 1EN—FkNE ik, G5
JA R AT T 08 TR SR BRI A O (1) 2 A
KL, X BV AT R A7 ) RS 1 A AT R T
BeAh, TR AR S ) ) TR 3 A7 i n) 4
P TR ARSI 215 E. [2.6, 3.7, 4.6, 6.6,
7.7,10.5.2]

B, PvHAE (EABRT) DL N AR 2 0
BB PEER AR FA G A R R N — R
RERVEYISEET SEE B BH BE AR & HL RN K FH BB 2R
TR BB ARG T2, HeRMA RS 2R
FHOR; DL B RGeS R A ML vl E—20 F%
R HL AR 1] BEAMG & — L8 m] T2 R YR B R IR 5k
=, BRI K TREAE S 2 I H AR 4%
PN BATH AR AT AT PR 4 o i RN IR AT I H R
fit. [2.6,3.7,4.6,5.3,5.7,5.8, 6.6, 7.7]

HEOTHE R BOR, WG R & X R — A~ 1)
A, B ORI — EARA B H R I T IR A A
PEo TR EETE XA M, R &2 A K
JEHT SR ISR AR R 2 M A B e G, PR SRS T
Al FRERLN 02 T IR LA —Fh N AR 7 AR 4R 2 2] it
o MIXECHIPL LL R BRTS I 45 AR, 75 4% 1)
AEERE SR, FAEARNI R RETZHE 0T
AL APE . [10.5.3.]

SR, IEWAE B TS. 10 148 H e o b it % & )
ANTR) S S T I, X S R A DD BRI Lk
B KA. [10.5.4]

705510375 1 VR4 43 A1 1) DY A RE 1 155 SR 5
T B AR B E AR X R O R AT ) . A
136004 510001235 7t (20054E 41 ) (20114F 432020
FEAEN]) LA A 14900%7180012,3% 7T (20054E41H 1)
(20214 220304 T 4F []) A4 . X Le$r o] i T
PR AR KT I i 25 5 A0 i e = AR B P2 o A
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EITS.10.13: 1Ll Er S 22 SR AR BOR AP HEAL RS AR (LCOF) , WiBL#%443% . 7%M10% 5. A H AR MILCOF Al (B2 3% T B3 - R
BN B LU B2 R 7V e SPHEAL AR DX ) OB IR R B A2 2 T BB L 384T Y4 (O&M) FEHSUA X I I B e LA, ~PHEAL AR X i)
R R B LR T He B L A8 AT 4 (O&M) RSURLBAS D TR B R R . A Ml s B T A i J IO P I A7 RBa b s M

SIBPEHAV: Bt « [K10.31]

e fi [ Br REIR AL (1) 1 JE e U5 2 B2 2009 36 HE N 5, 1M
B AR IR B K CO, (I BR %A e B AR e 7
A50ppm 7K P[4 5t o AEZFEUEN S A5 Y s
KT 2009 F 5 1 & A # % . 7E20114F 320204
(), AT A B IR A AT M43 08 2 v TR A T34 (H K 24 A
T YRR AR A BB B A . WA R — A
T4 (2021-20304F) ¥ < #4545 . HERFEH B R
WAREH L GDPI1%. Ah, 80 n FA R )
BEWLAE R Pl DA AT R FIAZ BB e, 75 I 7 20X
LERRL, DLt R — 7K. [10.5.4]

10.6 HSFIRERAKRSH =

REVRPEH . 4 R FH s 8 K PR35 5% 1 A A7 5
JRAS o AR FH AT FE A B U EOAR Ab A BRARL B U T ek
D E AR, IR MRS B I B
Mo F1 AR RAS , EAE AT P AR RER B R AR Bt AT R85
SEMRANR A, X R T B TR AR IR AR . R
T BT R CRA AR TVIAL, T4 Y 24 75 T8I L8 52 i R Y,
A, [10.6.2]
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FITS. 101535 7= AN FE AN A 43 (1 KA
SEVERK ], R S5 R AT DG AR A . | Tl
Sk RSO A HETBOR A BRI s i, BT RA/N RS A= ) ST AR
TR LT3 AN A AT O B e B R XU RE R
P38 I AR AR S o PRLA AN AR RV R % A%
B 8 028 (1) R K F 1A% B R TR R T80 F T8 1k
1% 2 M AR PRV R AE RSP AL AR AN [, 48 dn B <A A
ORI 5 YA IR KA, ARSI A% it S AN ] 3
Falfyo (R, JEREFEAES BsHE A I R % e
A KAZ X LA R o p T 45 Bl BV A 4 (o
B Al RARARIK HLAE) 32 A8 T 1 XU 7
FOECDH % = TOECDH %K. [10.6.3, 9.3.4.7]

HT7EEITS. 1015 4 T & BB R I 4058
FAS, DRI R A — TR R B 5 — T, e =
M. SR BOBHEORA LG, R AR R
5GP RN B A e R R A1 R A KA . H
ST, e AR BRSO LIS, A R nT e
4k, [10.6.3]

{HIE, 6 REVR AN A IR P AG A PR A AR 24 KK
ANHENE. X ER L YRR BT 1A A



RTS.10.1: CRILAIFFIAEIR UL N BOR R 27 ST . VER R TIN5 | H 558 A i & T e Ak, [%10.10]

sk KR ERAEER i | TOEE | mmmni
B £ XUBE
Neij, 1997 4 Fh3z 1982-1995 4 RITIBEENUN 4 (S TTIKW)
MackayFliProbert, 1998 £ FlE 1981-1996 14 RITFE NS (5 TC/KW)
Neij, 1999 Jh# 1982-1997 8 RIJIREEHLAN % (35 TT/KW)
Durstewitz, 19994 [ 1990-1998 8 RT3 EEHUAN S (56 TC/KW)
IEA, 20004 eS| 1985-1994 32 e BN (S5 TT/KWh)
IEA, 20004F Rk 1980-1995 18 R HUAR (F6/KWh)
Kouvaritakis 4., 20004 ZHWR 1981-1995 17 RTINS (55 TC/KW)
Neij, 20034 Fhz 1982-1997 8 RITIBEEHLAN % (3£ TT/KW)
Junginger %, 2005%a (iR 1990-2001 15 AR TR A (WK G /KW)
Junginger £, 2005%:a | 1992-2001 19 AR TAREE T AR (W TGKW)
sgg;egmmmslmdqvist, ﬁz RHE, 1986-2000 5 A4 1RO A (T TE/KW)
Neij, 2008 4 Fh3z 1981-2000 17 R HLRAR (3 70/KWh)
Kahouli-Brahmi, 20094 AFR 1979-1997 17 P AR (FETT/RW)
Nemet, 2009 4 4Bk 1981-2004 11 PR AR (S TT/KW)
Wiser#1Bolinger, 20104F AER 1982-2009 9 BV A (S TT/KW)
BEXEE
Isles, 20064F 8ANRK A [ 5% | 1991-2006 | 3 | L) BT AR (3 T0KW)
KPBAKEAAR % . (PV)
Harmon, 20004 Aok 1968-1998 20 PVIGIRB A (S& 0/ BU-UAEAH)
IEA, 20004 Wk B 1976-1996 21 PVILIRER AN A (36 T/ FL-W fED)
Williams, 20024F AR 1976-2002 20 PVOGARR AN % (3E 7T/ -1 1)
ECN, 20044 Wk B 1976-2001 20-23 PVIGIRAR 4 (36 70/ FC-Vfi)
ECN, 20044 (e 1992-2001 22 RGUATH ks
van SarkZ, 20074E Ak 1976-2006 21 PVOGARBR AN % (58 7T/ FL-1 1)
KruckflIEltrop, 20074 i [ 1977-2005 13 PVIGCARAR A A (BR T/ BL-04 1)
KruckflIEltrop, 20074 e 1999-2005 26 RGE AT (e
Nemet, 20094 Ak 1976-2006 15-21 PVILRAR M b (57T FC-V4 1)
KPBAEERE K % B3 (CSP)
Enermodal, 19994 eS| 1984-1998 8-15 L) BT AR (36 T0KW)
EYIR
IEA, 20004 Rk 1980-1995 15 e HLISAR (S5 TT/KWh)
Goldemberg %%, 20044 B 1985-2002 29 LIERRRHN S (3 78/mP)
Junginger4, 20054Eb i, 254 1975-2003 15 AR 4 (BR 7T/ GJ)
JungingerZ;, 20064 & 1984-1991 15 T A (RR TGN m®)
JungingerZ, 20064F S it 1990-2002 8-9 A AR LI 1 ) (BRIG/KWh)
JungingerZ, 20064 Fh 1984-2001 0-15 AT A (B TT/Nm®)
Junginger®%., 20064F P 1984-1998 12 B (€1 m3BAER)
Van den Wall BakeZs, 2009 B 1975-2003 19 H e 2B (3 78/m?)
Goldemberg?:;, 2004 (L] 1980-1985 7 HE (3 TT/m3)
Goldemberg %., 2004 4 (L] 1985-2002 29 HHE W (3 IT/Im3)
Van den Wall BakeZs, 20094 e 1975-2003 20 HIE 2B (FT0/m?)
Hettinga %, 20094 S IE 1983-2005 18 K L TT/m?)
Hettinga%¥, 2009 4 eS| 1975-2005 45 FORAEF= AR (T FK)
Van den Wall Bake 5, 20094F | (9§ 1975-2003 32 FHEAE 7= AR (36 7T/
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ETS.10.14: ARREREE ot H1470, 20054E4 1), LAk
B 30 5 A B SRR H ks . (b) MiniCAM-EMF22 (55— i3 44 H $7.2.6
FL/m2iFRT 5, RVFRZ BRI IREAR) ¢ (c) ER-2010 (450ppmCO,
M, ARVLBERGRIBEREAR) ;. Bl (d) ReMIND-RECIPE (450ppm
CO,, AVFkzH) MEIFIREAR) . SH e S, KGR A B
(D) P B a, FARZIEFIRHBER kB, MLz, (@&
RIEA-WEO2009-Baselinel# 5t (Jo AR I HEHET, 50) o thik: (a)
IEA(2009); (b)Calvin %(2009); (c) Teske%s (2010); L (d) Luderer
%% (2009) .

REAFENE, 17 HAS A BRI R R T4, 3
SURTEEAAE LG UL . Bl 37 sl A2 AL JLF- e
B, AHWT T RACAL S, PRI A R Y TR 24 6 s G
EINEE L. BEA, V2 B R R A AR R I R
K, BUREIXRE - 2egk 2, AR AN AL A
P2 RSB B G K REWE ™ 32 2 1Ak 22, JLREUREAI
i B AIFEAEk.  FIR P F 4G AN AR A ok
AN M. [10.6.5]

(B, A7 R AT A RS 8 U A0S AR 25 2 1)
WAENS IR S AL TR AL (1 T A CRENE,  JF 51 3 REYR
ARG SRR AMARAL 75 173 3. [10.6.5]

11 B3R, BRFLhE

1.1 35

4% b p) ) A R R A AR R g, R
SeRE G AR LGP R . DIk, SR A R
PR S A AR A S T vk, R AT ),
I RE T & & PR LB R R BUE LA AT X B
PR BUR . [11.1]

T8 3 1 B o e LR W] A R Y AR T R R4 A
FH PRt ,  n P 2R REURIECR R A vl P 2E s
AN . ML T BN /A B E 5K BUR B S TE [ B
AT S AT AR RRIRBUR, BURTE RN AR I &1
TR R — H B SR e e ] iR e R e LA
PRI A Bk fE— LK, INEIUATA
Ao R R A N 57 7 S o A M NG S YR S
BLHI I ER 52, 8 4% e AT A BN B TAE. JE
BRI T AT R E AN, W E B AL A
4T. [1.4,11.1, 1.4, 11.5]

A FEREIR T I e HR bn i, s (B AL IS
[A) A R] S P LLR I8 T A BRSO AT R IR i



HRIRER T
(A) SRR

(B) LI I ER=46% m

(B) #1=43% W At

(B) #EREHR 5 1E 1 =48%

(B) #5#4=40%

(C) Tl 800 MW

(C) BEHE Mk CCS
(C) M=% CCS

RARSKE

(A) REEA RS o

(B) RIS =58% ®

(C) RIVTHLA IR

(C) KA rMkksccs
A BEARER

(B) KBH#EE -

(B) Hi#h *

(B) 2.5 MW 3 KAk ®

(B) 1.5 MW 1 J4% 3
(C) B MRE B °

(B) 300 kW7K Hi(B) PV (2030) °

(B) PV (2000)

(C) PVEIK ®

(C) ¥ FiCHP 6 MWHL /1
(D) A=l HES A ESP 51 o

10 MWREL "
0.01 0.1

1 10
SNERER AR [3247/kWh]

BEITS.10.15: 1 T~ I wT 7 22 AR Y50RI Ak A7 Bl A HiL 6 22 iy o J00 P ™ 2 RO A0 B A T o v 0 o AR R BE o R 3R TR AR AL ™ 28 (4 S8 T
BEAD[H], 202 2R Hh T2 /005 Fe S WA RE ™ 242 (0 A1 38 A A DX T] o A ROR 0 48 B A SR RS A, DR AR A 3 B R A0 AR 3 2 LA A RE R

E. Comb.C: EXAMEIF; Postcom: #ike)E;
=, [#10.36]

Fro & BEBUF A BRI TAE, Plalid—
AR RREAET R ST, [11.1, 11.6]

11.1.1 BRRIRZRBERD,
ROTE

8 Al BE RER B IRBUR

A AR REUR RE L 40 Ak o ORI 2 ek . AT
AT T BRI AS, —2E T AR BRI BRI i B A
Seye AETLE A BAT 3 584 g (KR AR RIS
Arb, P2 HERAES IR EATSE S RS S5. H
K, AEMEF I X, 5 B B BORE I, LU
BEWT A BEURANWTS 203 A . [11.1, 10.5]

LR BORA L, AU (B HETBZ
Oy BN U FAR T AR BRI AR X A . {H2
A NJFUHE A2 L SURIBUR (WIRRE ) 2 15 RS fie 2t
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. S BLEE = 3% T%710% Dy W0 R AU IR A, A0S B 2 T E v DA
45 18 \ e
. HAEAE = 20054F AT H4r (AT 2 NpV=E—Ne“"S f"j."s(/) (2)
PR RA) . R GV R =R
B (1 20094F BE U5 I £E)
. HER4E: 20204E. 20304EF120504F . Hor
n = 30H 1125 d JE 3
A.2.3 TR B 4 f B 1 S T R B I 5 A 4 i = W

KXW B AR I — 0 ARG (BRI 1 LUK 9bn X REBIFRBRIN, B0 AT i se byt

s . AETHPITHI W (40 BEl, UK, Sk R
F) 5 8 T A OO RO LR B T iRk T
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B2

AR (K50 B B3 AE A Al BN AE T T = AN LR
G = 3%, T%F10%) o X —=/NHL A a] S e i 4 1
(10 S R0 T A, A A U o U B R AT A
Zitie, T EBAT 3R W 0 2 BOsR b A D A N
B 8 A o A SCAN S eI ig s H bR 2 4R g AR S TT
TR AR - & 280 #2E R LUK RE IR R 48
8 1H 23

A2.3.3 FHEMLREK

P UEAL A Tl A g A e BE s o A g B
AT DU AR (B8 A 7 AR IIMWR) o P A A
HVRE B SPAT AS A, IO (A 4 x B i) 245 1Dl
WERE AT

o Expenses;
(1+0)’
Quantitiesj

&+

C =122

Lev n

(3)

Hf
C,,, = THEfmA
n = T H 12 R )
= WL

A.2.3.4 FERYBERRARE R

AR WL AL, Fe O IR) 1K) — 28 40 < 0 B
JEAR RN AN SR 43 B A AN AR ) £F BE B

BEA = n AR R4 B 5 ST A

BEB = OFF %I H ¥ L 8 SCAT A

MU A B T 22, oT NBAF HIA: BF 7 2 4%
MEPLAI B PRI, RRn I a) ATE 1) 4 L AR 6 230
5By a5

S A
E(HN

j=1

(4)

= B,or:Ai
j=1

1
— =B
(1+7)’

FATREWE AR AN Z AT ARA 2L o EZ—A4
eSS ACN T e

AW B AR B2 R (AN AT R LA 2050 W HE T A9
—AMRFER M EAZAON, IBERLLZEUR A, X
BEFR Ay AR 7 40 (CRF) , WA FR A F 6 RS .

2 RXWIRZ KA AR . R X AEAE, WX MWhREAT I
o
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FEDE— 8, 4 RBBWT WA S EFIn:
ix(1+i)"
(1+i)"—1
CRF (8(0) nI - PR dd v 55 E % fiy 5o 300 H 19 °F- 4L

JAS, AR R I H R E AR B A U8 S
i, AR A W (n) R AR RN

6:

C,.xQ=Bxd, or: C_=(Bx3)/Q (5)

oI AT R B BEAE A IE AT 4E S (O&M) JREA AN AL

c. = Bxd +0&M (6)
Q
Hrp
C,,, = THELL A
B = Ut A
Q= et

O&M = LB 4T Y4 i A

n = I H A4 5

i= W2
A24 —XgEiRizE

AT H T ARG — R eI E T
AN TR] B e YR 23 B A AN 1R B 4% 807 ik, DR AR R
e T/ 0 R TR S E 7N R N7 e e VA TR T
MRS R T ARM RS
M SOy Tk s i A 2 fh. SOk Al
1) 2 RE VR AZ B2 G0 08 WA B M 0 B A 2 A R
4t (Lightfoot, 20074 ; Martinot®:,20074) . *fi%
AN TR 48 v BoPs i 5 — BRI ) 2 M OUAE T MR
(Macknick,20094F), Nakicenovic%s (19984F) Xf K
Wt s o A A R R G0 s e T3 .

SRR AT R B RO TR R . B
B Tft AN 7] 7 200 W] A BE VR (R 358 BT A7 A A RE U R XA A
Yo J50) B9 A% S W sl AN AT R F AR AT 3 G o 5
AR R AU (B A% fE LA K B A 0 ot LA 19 P A7 mT 57 fE
P B BEIK — R BEIRHR F AT AN [R]  RFAL

XL A

o YWHFERERL, Bl a2 EFEEITRKAR
(OECD) . [H Bx fe ¥ ALK (TEA) AT ER B 48 o )=
(IEA/OECD/Eurostat, 20054) 3k H ith 7532,

FRACHA, T Al 22w (20094F) A1 36 H g A5 B



B2

Tk

F (EIAFELAE) A % 7 ik w1 g, Al
FH AT HE B aed g v Bt ., DAk

o  HENHE, AW H (20104 ) DL K&
IPCC# K K W 68 I A HE 1 = 1 £ 4 i 4h
(Nakicenovicfl Swart, 20004 ; Morita
%, 20014F; Fisher%, 20074F) ¥R A b5
%o

XTAIRGEIR, WP G REAEERHAM R Z, —X

e VT DY 4 2 R U A o R b A B 2 — b e Uk

B, MREYE Y 2 F & TR U AR 7 o R U Sk B )

(IEA/OECD/Eurostat, 20054F) . XS T &£ 41

o MZHE. MUK RH B AE AL H

o KII RI WIWTRIR T RO BEOEAR (PV) H

=3
to

>

i, A AXRR v, KRR BH e AR R LI —
R IR R B 4 il — IR 1 I 3R 5100 %,
b, BEAEJRHN 3.6 MI—IRBEIH = 1kWhH 1. #
A& R ETHE, RV R 33%°, BT 1
kWh = (3.6 + 0.33) = 10.9 MJ. X FHu#uhE, R
o HE— HARE K5 S, I — RS 4 & 1 v 5 )
K 10% I b A R L k% (B, 1 kWh = (3.6 +
0.1) = 36 MJ) X T #, #4#H50%.

BFACEM T & A TR B IR 1 — X Be s, WA e
IR T TR REYR » 1 R B AR AN [R) A2 AR A H
T A PTAS A ) 4 R . B, BP X% R K LR H
38% 1) e e 2, i H S RE R R T4 0 A g R AN TT A
A HE A BE USRI IR e 4 X% 9 38.6% (WEC, 19934F)
, EIAMFHM A — DA M. Macknick (20094F)
AL T RSN o X T AN TR B YR AR A AR
&, FHR L EERAE,

NEE A s L NI I N 7 o R = o
AL AE S R AR R AL, BT AKWhEE g Bl BB 4%
1kWh=3.6MJ— X ae P #% 5 . B WIS 5ok,
HIPCCHIZ iy # %5 (IPCC, 19954F; Nakicenovic
M Swart, 20004F; MoritaZ, 20014 ; Fisher
&, 20074F) KHACKH M7, B &85 B B DK% -
ANETRAEIE N E R RR IS A

3 TN R NIHE A IR ANE TR, I EARB R D 33% K A
SRR, e BRI sk K722 (IEA, 2010b) .

A AL T IEAZUE , (HHR S REJE 4 Y 5 1R
B #2Gmke X M kS YR BE AN A2 BEIX )
BAE T oA RE . SO K BH A RE . T B 5 B A% H BT R
KRR AN . RAL2.1ARHEIEA%E (IEA2010

a), MM YPGREH L. H %=L EF ALK&
M, Fi BE YR 2K 00 0 B 20084 42 Bk — UK RE U5 & A 1T )
P 2 21T B RE YR g8 o B b, AE T B RE AT K
I, fXE B E S . R A& A A

&, T 20084 4 BRAZ AE NI K A 1) & WL LT A T
EAT A R R AE R A UL AL, AR s B A
FE L, W IR BER L2 K Ty — KRB 1K) =i

R U A B AR T R T R RE YR L Y AN [H]
T e L, R O7 VR S R IR S, X H R
TR ®E. H2&, BAFAEWF 7298 % A J7 1 #AL
TH e A, EERNZE RS, — KRR
I AR A T A R BEYR R A, A S P
—Ii$e 5. IEA(2010a) AAT M REIE T $E it 7 5 4
iz — B/ bR, M RE 0% 8 B A8 UE N WS U B 5 48 B
PEAE sl i ol . B, F HE R bs a0 5 & Re TN
FE R R R AR VR AR (el 7 . D7) S — IR RE TR R
HFER AT AN 78, A8 A A AN [F) 28000 B U5 A7 Bh Tk %
ot S B AR IR B R K. X b 7 VA M
2, WE A6 R KR,

AR, R AR N AR A

o ZJFVEURM A TR RE YR A IR RE IR TS T, X %
PR E (2-75) 1) TP A

o JHERAAT RIS AL R Ae R, DL
J7 AL BE AT AT BRBEYR . XA RE A — AN ILH
FeAilt bxg T A HEsAE C O, 1 AT P AR B V5 AN A e E AT
PO A o A A BRORE RN A= 4 T R 1) — IR e s T 4
W S FE v A RE PR 45 Skt ok . Mtk
WKL B A W R ORL % g &R Gt s e T AR BRI (
AR ) B RBURES, BT 4R &5 10— X e U5 B &
U)K e %2 9k 2> (Jacobson, 20094E) .

o W REYE RS AR AR DLk K] (50-1004F) f&
B (17 N R P A AR 48 11 g U5 R C O Hl 17 55t 3¢
Wk B R I U7 v 2 LR M &k (NakicenovicH
Swart, 2000; Fisher%:, 2007).

#A.2.2: HET550 ppm CO,MH N, 1f
FH AN TA] — Uk fig U5 4% 53 07 16 0 B 205048 42 1k — Ik g Ui it
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RA.2.1: FIHIASIF I — X BEWAZ S50 LE 2008 4F 4 2R — X BE VAL I 54t (B d >R U5 1EA, 2010a)

MIERREEE BEERLEFE BRAE
EJ % EJ % EJ %
[y 418.15 81.41 418.15 85.06 418.15 79.14
e 29.82 5.81 9.85 2.00 25.90 4.90
AIBAEREIR: 65.61 12.78 63.58 12.93 84.27 15.95
L2 50.33 9.80 50.33 10.24 50.33 9.53
PNUE 0.51 0.10 0.50 0.10 0.66 0.12
LR 2.44 0.48 0.41 0.08 0.82 0.16
7K 11.55 225 11.55 2.35 30.40 5.75
HIERE 0.00 0.00 0.00 0.00 0.01 0.00
A 0.79 0.15 0.79 0.16 2.07 0.39
HE 0.03 0.01 0.03 0.01 0.03 0.01
=it 513.61 100.00 491.61 100.00 528.35 100.00
W

VO TRAGE, SRR R 38% AN TR BEUR R A e e 2R i 85% o BP A UK 3 AN A% RE A LB (B 38% » BPAEHLGE Tt

Hod b AT AR BT RE

JAHE A M BE (0 e 4 805 s A SR R L ) B 3 R i 38% , FA I e 13 0 85%

2 R IEASRE T RGBT AREMRARL (T R eaife, T2 AR OB B ) G UK o T . LA 2.3 M12.4791)

M 1 (LoulouZs, 2009).

AR TAZ Y AT B YR U RE I =R Oy vk = B A
K AR 72 AR AN AR R e H5 A 0 A8 KA I v A e
R C O, HE ¥ AR Y IG S, 22 5w ) 2 35 H i (RA.2.2)
o AN U7 ¥E 2 B I R B 2 S B B R O (AL 2.1)
1E20504F, #RAWBREAEEEZR, E2EX -
Tl 732 2 18] AT A2 — R RE R AR N 1) 40 B 24 % -
27% M A8k (RA.2.2) o FLIHE IR 1) 5 K 480F 22 (AR
f 22 ) R ML AR, ELERY B VA B RE R VR 2 A
ZE Y N200Ed, MK 3 R g IR BB IR 2 8] 1) 22 AT
SRAA K . B Ab B i 1 S AR R M, R A e . 3%
PE550ppm A& H br - ARFE ™A, AN mT A 6 U5 16 4 B

FA.2.2. 45 T #UE21004ECO, 2 B AR E /E550 ppmffs st Il =

WA

el

A2.5 £ E TSRS

AT HE R T AE 5 M A 9% BT IR £ T AE R R 1)
A U5 [T 050 3 AT RE R A T R (AL2.5.1) . A A IGHG
HEik (A.2.5.2) « 1547 /K (A.2.5.3) DL J K 5 AT AR
(A.2.5.4) I T A8 1 5 o At S ik A ¥ . B v
WGHGHE M 45 R 7ra52. 5, 3.6. 4.5, 5.6, 6.5517.6
W ET . ST R A2.5.201A.2.5.3 5 T FH (1)
SCHERAR A 2 S P AE & B 39T

Toft 5 ) — IR RE AL S 22 5

YEZ R BEESEE BRE
EJ % EJ % EJ %
L@ayess 581.6 55.2 581.56 72.47 581.6 61.7
% 81.1 7.7 26.76 3.34 70.4 7.8
AT A RER: 390.1 37.1 194.15 24.19 290.4 30.8
Wi 120.0 1.4 120.0 15.0 120.0 12.7
PNl 235 22 22.0 2.8 35.3 3.8
Hu 217.3 20.6 22.9 2.9 58.1 6.2
N 23.8 23 23.8 3.0 62.6 6.6
e 0.0 0.0 0.0 0.0 0.0 0.0
Rk 5.5 0.5 5.5 0.7 14.3 15
2it 1,052.8 100 802.5 100 942.4 100
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Tk

q
W,
1,800 YIRS AR
B =i
1,500 B =zpyssz
1,200
900
600
300

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

EA2.1: J£T550 ppm CO, R AEN =, &M — kA% H
J5 %5 H2010-21004F 4 3R — R BE WAL & B (Loulouds, 2009) .

A.2.5.1 &EIR[E U HAFA BETR FI B &

R TR PR G R BN — R IE )
AR 2R G50 BV AT R (ER,  HFR A g U5t [0 e 2 B R U5
BB M3 FEROEI, W.Gagnon, 20084E) # &
Sy iz e T A SE AR i FELIT Py B A R YT ) B E
H )% BT AR AT 1B AR T SR EZ A (1 Ll

%
cp_ e _ Px8760hy ' x AXT

E E

(Gagnon, 2008%) . it HER, M AL 2
a) BEUEATE AN T B R REUE (LA R A k) |
K BH BE RN I A 30 s b) AN 2 1 1) RE YR 77 SR 0 IR
Kok (Perry%:, 19774 ; Herendeen, 1988%F) . It
A, VR BEYR TR SR EN, T A o 6 202 R
RE T (WA PR )y A BR # e, W.Leach (19754F)
. Huettner(19764) . Herendeen (19884F) , % 5l &
Rotty%5 (1975, At & Hlpp.5-9) s it i il 2 il &)
o HAREW A HE AT A B R — R R IR E X (un v g A
AE) . HE I H % — IR AR IR R N, i L ) R 4 2 R
o I I SRR T o o = 03 1 g ¢
B — REEVE . A IR X s . ER
i AkWh /MJ O A7 R, A7 I BLKWh JkWh
h AT o BUAREE — FP Ik B 1B P R e R AT A — PP R
FAVS S Gl SR NSO (VAP [ i t s v = I el B i i LR
TR & A b E 2 AR R I B R YR AN e R A
o A, —H A7 S R (U Voorspools®s, (2000
F, p.326)) Mt EEATEAREARAMELN T, KR
e Sy e BRI, RATAE AR K T kWh /

prim ©

R 7 i S YT RE U U AR e N T T RE U AL N R G AT

AL REVR IO . X R IZ R AR Y T B & fe

5 SR E M AE U5 = T I (Rt BEAL . SR 12 R U 1Y) 5 A 1l

4 AT AR (RSO N i R G E B IR R Y

%ﬁ - Voorspools% (20004F, p.326) fg i, wWifix
conv

E N s R N N e s 2 S 8 W G R @

FRY IR T) R B8 U A =A% DL b

A A R e o KRR

Epy  PX8760hy™ X A Xty
Reans R con i TP

Px8760hy " 'x A Eqyannua
Rconv Rconv

E=

tPB

(1 4,
PR YRR R R 0 R G U

Rconv

o WIS, AR R ER (SLEROEI) A1 A Ui
et T AR DA 28 SR T 5

t = ET _ ET  Reon 7
B Eoutannual T Elife ER
Rconv Rconv

VEE: BB AN T A dy FHIT, R

t E Rconv
P Px8760hy~" x A

M4 £ 9.8 (2B 9%F) 45 th (W-F 3 4 a4 I ik
W, 8 if C#k (Lenzen, 19994FE, 20084FE; Lenzen
Fl Munksgaard, 20024 ; Lenzen% , 2006
4 ; Gagnon, 20084 ; Kubiszewski%:, 20104F) H
25 1) RE R R FH 20504 e U WO HEAT TR
B RTER (AR a8 SO LA R e B8 F R 3 )y B A FH (1)
AE R [0 WS I St R I A e ST R I [T WSO o

A2.52 3% A f B B 3T 1 B

P 2% T i3 2 B R S 56 = (NREL) % 2 A A 1 R H
FORAE A A (LCA) ME T IRl vF o o e 4
1121650 2 7% SCikh, 472964y 3l i T 5T & HAH ¢
ik (MR 30) I gt B e o 2 8o A O VR Al A R
R ) R 1 2 i IR S R (GHG) HESE e T
SLAh o M 12 R PRV G A, 0 © A A A S
WIGHGH AL ) B 3%, B T AR M H AR & (2-7
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7k

B2

) LLRSEA RO, R R AT AR R I B R AR A
WIGHGHE B 5 A7 AR K A% vl B 2 iy Jo I GH G HE i
BT A ATHE TP s R 5% (A2.5.2.1)
 IFIEECRIBI I I T e 28 45 b 45 1K T A 2 2% S0k
(A.2.5.2.2),

A.2.5.21 iFEFH*

L F =N ol VS & s TR (BT A /S
(Neelyd, 20104F), V¥ LM K21 o7 i N .
e R I RPN = P S R R OV RPN L R SR N TP
N T R S % SCER K 22 BT PR, R IR
T € R O e hm o s AEA SR, 2B i R PP Al T X
PR L MR R L K AR PP s N E T 2, DA
B DR 97 8 o A5 20— BN S R R B AR K ST
LA frons Hh AR AR 2R OIS 3R 45) AN A7 fi DL

PREEMZN - TFHMRTE EX - PEH R A S
e (I B e 55 41 ) B T A P TR U IS e i O gk
s HE ) U 5T BT A A 1) AR i B G H G HE RN -
Be Ak, v A R e T Ak R R, B A S
HAB Ve AT R AR B o i T AN A e T A A I
B2, AE ik AR B W N R — Bk,
b ol S ol A 5 N A S 537 N [ S e )
(AT L M o T A T AR SR RS R R ST R A R ) T R A
RPEB A HH T XM R BRE . JLF R ) 2
PE AT 0 K R I AR A B VE Al SCER o L SE A
e TEH AT E T & R OE AR, JF H 5 AR RF
WO EE, AR A M Uy A ORI R R (A Lenzen
FflMunksgaard, 2002; FthenakisfIKim, 2007
#F; Lenzen, 20084 ; Sovacool, 2008b; Beerten
&5, 20094 ; KubiszewskiZE, 20104F).

PP ORE RS LR D 3R
o

SCHR AR L B ik R0 gy

3k &R

H20094E5 1k, @ik £ B 0L G # w7 % &
FH G () STk, A0 35 8 1 R T & Bk 2RV RN O ]
Y14 10 77 AT 2R B SCHR H SR 1 (Web of
Science. WorldCat) . MHXICHRNZH H X VFH . 1
144 A 50 AT I 3 (o RK B R Exctern B e 243 32) B A
44 1 JE PR AL SR B B (nSimaPro LCARR A (1
A5 B ) R TIR R . AT WOAE 21 STk 1 %%
B A4 25 O B0 e Hhoid 20 B 0 WA B0 1 2 5%
Hp 1 AT R AN B SCk H s B .

LAk BT s 1) SR WA 4R U5 9 38 T AR A BT VR
BRBER, B MoK I LA o i 7K T3 A A i
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PE i J I OPAG Bod Ja ok ©h 7S BINREL S 42, At
G0 T —AAK AT ) SCHR S I R .

K 07 i

e £ 2 (K1 2 25 SCRR 58 42 KFE 2 A7 L AT = 8 0
M, VAREFEAT 3 R KA R AR HE I 2 % S0k . B %
SCHRIE H T A 2 T A R R AN B 2 R GH G
JBOASAE o A5 S5 Al 552 T AR N AT 1 0 3 A o, i 2K
DA B8 T 9 2 1 2 2% SOk 2 BT SR S

JUIE I U5 R A 3% [ 2 5 SCRR B A5 19804 22 )5
& 30 R K TR AT D o 10 T8 5T . B2 2 WP 4
AL MR SRS (HBUFHLR . AR BT HF
BUR 20, [ Br HLA B Ak 38 5 o O SRIRCIE 9 50 TR
Py 10 9 SC RO T & R85, (B AT A B R R T
3o SR B O R I B DR T % 2 10 2 2 SCHR A 2R A A
WIVP Al 3K SR PP Al A e SO B DA B AN BL_E (19 A A
JEl 39T B COKBH BE ' AR A BRI RURE 1 4, PR D SCHR 3R W]
2 K 2 2 A 1 W) GH GHF R HE B A 3E B BO) (Frankd
4¥, 2005; Jungbluth%, 2005) .

M I 5 A8 T A (K BT AT 2 25 SCHR B A AR S A% (1
5 e A0 A DR P o A A1 L

o MHT T C A 32 R U R A A U OE Al A
GHGH 5 Jr ik () 82 4 fiy J PP A R B AG AE W
DAL G 6 R 5 mr U PR A i B R A O I & R
A EART LNk s 5T R] A BRI ) 2 7 i 0 OF
iyt — 20 1 ik W55 9.3.47Y)

o R T U TEM KN
BWRgE R,

L[5 0 N S TN 3
LUGB BRI AEIR B85 R DL

o VEAE T BUARI SRR A B A

XA o BT B CL A AT ISR, A E A 2
B AR E

o NHATRGE N AEKAERTE, A T BT R (
AN P it T 300 3 IR GH G HE TR A {1

o HUSLURY H AR B AN (E 8 R AR AE Y

o RIUL R TS AW 1K) D B A
KkWh~ 2 b5 CO, M H .

RA2. 345 T AR I 5 18 10 45 28K B B AE T
TR A B B 2 25 SCIR AT K



B2

H1ES

Mk P B i 3 1 I ST A R A iy I IGHG
FETBAN 8 B 5 F o B oF 2 Il o 0k, dRAS R HE IR
(2 RBCARRS F BAG AT T 0K (WEKA2.3) . H
=, R Al E S H R IR Zh e AL (REKW R (1

7w CO, M) o WH AR A AN B B 3R
MM ARREAEN . =0, LT & LA &L

(LUC) slifh Iy 2B 7 (R L IEE ™ 5 00 1) HE T8 o ik 1) 78 i
S 39T GHG & HE TR A B . %*%#K L b3 R AR AR
ol ) HH O% 1 GH G HETBCIT FT 2 20053 Jall 48 75 B AT I HE TR
DUHR H, AT A A R i Al (B XS H  AE. B
Ja, PR MBI E B E RN AE R AME BB
2571 73 L fE . S50 TT o AL fE . BB TSV 2> AL AE A B K
{E o 5 5 LA Ali B K a4 1) 25 TH AR (3 3 22 61 ke
B E AN BN AR B

RA2.45 0 T K98 K I e &l R
R T R T R — Bl AR, TR T SRR (i X
HE TS 2 KURE) W B iy 23 2R S

A2522 SEHE—REK

LUR B 81 g AR 1 de 28 45 45 RO T VP o
PO = AR TR A B PR A I P 2 % Sk, 1%

BRI, IF a7 R HES -

FRA.2.3: A1 SCHRCAR 7 00 R & B B LR (5 25 SCHR) 2 i i 0 DAl B0 8 vk ORI R VA 1R A o A ) GH G TR

TR (52)

Beals, D., and D. Hutchinson (1993). Environmental Impacts of Alternative
Electricity Generation Technologies: Final Report. Beals and Associates,
Guelph, Ontario, Canada, 151 pp.

Beeharry, R.P. (2001). Carbon balance of sugarcane bioenergy systems.
Biomass & Bioenergy, 20(5), pp. 361-370.

Corti, A., and L. Lombardi (2004). Biomass integrated gasification
combined cycle with reduced CO, emissions: Performance analysis and
life cycle assessment (LCA). Energy, 29(12-15), pp. 2109-2124.

Cottrell, A., J. Nunn, A. Urfer, and L. Wibberley (2003). Systems
Assessment of Electricity Generation Using Biomass and Coal in CFBC.
Cooperative Research Centre for Coal in Sustainable Development,
Pullenvale, Qld., Australia, 21 pp.

Cowie, A.L. (2004). Greenhouse Gas Balance of Bioenergy Systems Based
on Integrated Plantation Forestry in North East New South Wales,
Australia: International Energy Agency (IEA)Bioenergy Task 38 on GHG
Balances of Biomass and Bioenergy Systems. IEA, Paris, France. 6 pp.
Available at: www.ieabioenergy-task38.org/projects/task38casestudies/
aus-brochure.pdf.

Cuperus, M.A.T. (2003). Biomass Systems: Final Report. Environmental
and Ecological Life Cycle Inventories for Present and Future Power
Systems in Europe (ECLIPSE): N.V. tot Keuring van Electrotechnische
Materialen (KEMA) Nederland B.V., Arnhem, The Netherlands, 83 pp.

Damen, K. and A.P.C. Faaij (2003). A Life Cycle Inventory of
Existing Biomass Import Chains for “Green” Electricity Production.
NW&S-E-2003-1, Universiteit Utrecht Copernicus Institute, Department
of Science, Technology and Society, Utrecht, The Netherlands, 76 pp.

Daugherty, E.C. (2001). Biomass Energy Systems Efficiency: Analyzed
Through a Life Cycle Assessment. M.S. Thesis, Lund University, Lund,
Sweden, 39 pp.

M) HCR .

LWt 369 162 84 52 226
J43 273 192 110 52 181
FIRMAE 125 45 19 13 42
HhHARE 46 24 9 6 8
K 89 45 " 1 28
RIS 251 157 77 40 90
Hifig 249 196 64 32 125
e 64 30 6 5 10
Al 68 45 19 10 24
KBAREEAR K 400 239 75 26 124
A 231 174 72 49 126
=S 2165 1309 546 296 984
IEE RS % 60% 25% 14%

i85 R IFIE R B k% 42% 23%

i 5 R IR S B X # % 54%

W BTHYSE T AW &Ll EER, B AThRReHF - SESITHHE.

189



B2

RA.2.4: FI R BORGHGHE A dy Jil 01 VP Al 9 SCHR VP o7 5 v 452, 1K 9.8 7R (g COeq/kWh) .

#E HE4RE AR Ho e 7KE B RE g H%RE RAS Py "
PV CspP
H/ME -633 5 7 6 0 2 2 1 290 510 675
5254 360 29 14 20 3 6 8 8 422 722 877
$550 1 4 18 46 22 45 4 8 12 16 469 840 1001
TS 37 80 32 57 7 9 20 45 548 907 1130
SN 75 217 89 79 43 23 81 220 930 1170 1689
CCSk/Mi -1368 65 98
CCsh kil -594 245 396

E: CCS = Wi M E 17,

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

Dowaki, K., H.Ishitani, R. Matsuhashi,and N. Sam (2002). Acomprehensive
life cycle analysis of a biomass energy system. Technology, 8(4-6), pp.
193-204.

Dowaki, K., S. Mori, H. Abe, P.F. Grierson, M.A. Adams, N. Sam,
P. Nimiago, J. Gale, and Y. Kaya (2003). A life cycle analysis of
biomass energy system tanking [sic] sustainable forest management
into consideration. In: Greenhouse Gas Control Technologies — 6th
International Conference, Kyoto, Japan, 1-4 October 2002. Pergamon,
Oxford, pp. 1383-1388.

Dubuisson, X., and I. Sintzoff (1998). Energy and CO, balances in different
power generation routes using wood fuel from short rotation coppice.
Biomass & Bioenergy, 15(4-5), pp. 379-390.

Elsayed, M.A., R. Matthews, and N.D. Mortimer (2003). Carbon and
Energy Balances for a Range of Biofuel Options. Resources Research
Institute, Sheffield Hallam University, Sheffield, UK, 341 pp.

European Commission (1999). National Implementation. ExternE:
Externalities of Energy. European Commission, Directorate-General XII,
Luxembourg, 20, 534 pp.

Faaij, A., B. Meuleman, W. Turkenburg, A. van Wijk, B. Ausilio, F.
Rosillo-Calle, and D. Hall (1998). Externalities of biomass based
electricity production compared with power generation from coal in the
Netherlands. Biomass and Bioenergy, 14(2), pp. 125-147.

Faix, A., J. Schweinle, S. Scholl, G. Becker, and D. Meier (2010). (GTI-
tcbiomass) life-cycle assessment of the BTO-Process (biomass-to-oil)
with combined heat and power generation. Environmental Progress and
Sustainable Energy, 29(2), pp. 193-202.

Forsberg, G. (2000). Biomass energy transport — Analysis of bioenergy
transport chains using life cycle inventory method. Biomass & Bioenergy,
19(1), pp. 17-30.

Froese, R.E., D.R. Shonnard, C.A. Miller, K.P. Koers, and D.M. Johnson
(2010). An evaluation of greenhouse gas mitigation options for coal-fired

190

PV = KIHAEafR &, CSP = RIHAEE & .

power plants in the US Great Lakes states. Biomass and Bioenergy,
34(3), pp. 251-262.

Gaunt, J.L., and J. Lehmann (2008). Energy balance and emissions
associated with biochar sequestration and pyrolysis bioenergy
production. Environmental Science & Technology, 42(11), pp. 4152-4158.

Gmiinder, S.M., R. Zah, S. Bhatacharjee, M. Classen, P. Mukherjee, and
R. Widmer (2010). Life cycle assessment of village electrification based
on straight Jatropha oil in Chhattisgarh, India. Biomass and Bioenergy,
34(3):347-355.

Hanaoka, T., and S.-Y. Yokoyama (2003). CO, mitigation by biomass-
fired power generation in Japan. International Energy Journal, 4(2), pp.
99-103.

Hartmann, D., and M. Kaltschmitt (1999). Electricity generation from solid
biomass via co-combustion with coal - Energy and emission balances
from a German case study. Biomass & Bioenergy, 16(6), pp. 397-406.

Heller, M.C., G.A. Keoleian, M.K. Mann, and T.A. Volk (2004). Life cycle
energy and environmental benefits of generating electricity from willow
biomass. Renewable Energy, 29(7), pp. 1023-1042.

Herrera, 1., C. Lago, Y. Lechon, R. Saez, M. Munarriz, and J. Gil (2008).
Life cycle assessment of two biomass power generation plants. In: 16th
European Biomass Conference & Exhibition, Valencia, Spain, 2-6 June
2008, pp. 2606-2613.

Hong, S.W. (2007). The Usability of Switchgrass, Rice Straw, and Logging
Residue as Feedstocks for Power Generation in East Texas. M.S.
Thesis, Texas A&M University, College Station, TX, USA, 83 pp.

IEA (2002). Environmental and Health Impacts of Electricity Generation. A
Comparison of the Environmental Impacts of Hydropower with those
of Other Generation Technologies. International Energy Agency (IEA),
Paris, France, 239 pp.

Jungmeier, G., and J. Spitzer (2001). Greenhouse gas emissions of
bioenergy from agriculture compared to fossil energy for heat and
electricity supply. Nutrient Cycling in Agroecosystems, 60(1-3), pp.
267-273.

Jungmeier, G., J. Spitzer, and G. Resch (1998). Environmental burdens
over the entire life cycle of a biomass CHP plant. Biomass and Bioenergy,
15(4-5), pp. 311-323.

Lettens, S., B. Muys, R. Ceulemans, E. Moons, J. Garcia, and P. Coppin
(2003). Energy budget and greenhouse gas balance evaluation of



sustainable coppice systems for electricity production. Biomass and
Bioenergy, 24(3), pp. 179-197.

Ma, X., F. Li, Z. Zhao, C. Wu, and Y. Chen (2003). Life cycle assessment
on biomass gasification combined cycle and coal fired power plant.
In: Energy and the Environment — Proceedings of the International
Conference on Energy and the Environment, Shanghai, China, 22-24
May, 2003. Shanghai Scientific and Technical Publishers, Shanghai,
China, 1, pp. 209-214.

Malkki, H., and Y. Virtanen (2003). Selected emissions and efficiencies of
energy systems based on logging and sawmill residues. Biomass and
Bioenergy, 24, pp. 321-327.

Mann, M.K., and P.L. Spath (1997). Life Cycle Assessment of a Biomass
Gasification Combined-Cycle System. NREL/TP-430-23076, National
Renewable Energy Laboratory, Golden, CO, USA, 157 pp.

Mann, M.K., and P.L. Spath (2001). A life-cycle assessment of biomass
cofiring in a coal-fired power plant. Clean Products and Processes, 3,
pp. 81-91.

Mohan, T. (2005). An Integrated Approach for Techno-economic and
Environmental Analysis of Energy from Biomass and Fossil Fuels. M.S.
Thesis, Texas A&M University, College Station, TX, USA, 200 pp.

Pehnt, M. (2006). Dynamic life cycle assessment (LCA) of renewable energy
technologies. Renewable Energy, 31(1), pp. 55-71.

Rafaschieri, A., M. Rapaccini, and G. Manfrida (1999). Life cycle
assessment of electricity production from poplar energy crops compared
with conventional fossil fuels. Energy Conversion and Management,
40(14), pp. 1477-1493.

Ramjeawon, T. (2008). Life cycle assessment of electricity generation
from bagasse in Mauritius. Journal of Cleaner Production, 16(16), pp.
1727-1734.

Renouf, M.A. (2002). Preliminary LCA of Electricity Generation from
Sugarcane Bagasse. Environmental Energy Center, University
of Queensland, Queensland, Australia, 10 pp. Available at: www.
docstoc.com/docs/39528266/PRELIMINARY-LCA-OF-ELECTRICITY-
GENERATION-FROM-SUGARCANE-BAGASSE.

Robertson, K. (2003). Greenhouse Gas Benefits of a Combined Heat and
Power Bioenergy System in New Zealand. FORCE Consulting, Kirkland,
WA, USA, 16 pp. Available at: www.ieabioenergy-task38.org/projects/
task38casestudies/nz_fullreport.pdf.

Saskatchewan Energy Conservation and Development Authority
(1994). Levelized Cost and Full Fuel Cycle Environmental Impacts of
Saskatchewan’s Electric Supply Options. SECDA Publication No. T800-
94-004, Saskatoon, SK, Canada, 205 pp.

Schaffner, B., K. Persson, U. Nilsson, and J. Peterson (2002).
Environmental and Health Impacts of Electricity Generation. A
Comparison of the Environmental Impacts of Hydropower with Those
of Other Generation Technologies. International Energy Agency (IEA),
Paris, France, 221 pp. Available at: www.ieahydro.org/reports/ST3-
020613b.pdf.

Searcy, E., and P. Flynn (2008). Processing of straw/corn stover:
Comparison of life cycle emissions. International Journal of Green
Energy, 5(6), pp. 423-437.

Setterwall, C., M. Munter, P. Sarkozi, and B. Bodlund (2003). Bio-fuelled
Combined Heat and Power Systems. Environmental and Ecological

Life Cycle Inventories for Present and Future Power Systems in Europe
(ECLIPSE). N.V. tot Keuring van Electrotechnische Materialen (KEMA)
Nederland B.V., Arnhem, The Netherlands.

Sikkema, R., M. Junginger, W. Pichler, S. Hayes, and A.P.C. Faaij
(2010). The international logistics of wood pellets for heating and power
production in Europe: Costs, energy-input and greenhouse gas balances
of pellet consumption in Italy, Sweden and the Netherlands. Biofuels,
Bioproducts and Biorefining, 4(2), pp. 132-153.

Spath, P.L., and M.K. Mann (2004). Biomass Power and Conventional
Fossil Systems with and without CO, Sequestration — Comparing the
Energy Balance, Greenhouse Gas Emissions and Economics. NREL/
TP-510-32575. National Renewable Energy Laboratory, Golden, CO,
USA, 28 pp.

Styles, D., and M.B. Jones (2007). Energy crops in Ireland: Quantifying the
potential life-cycle greenhouse gas reductions of energy-crop electricity.
Biomass & Bioenergy, 31(11-12), pp. 759-772.

Tiwary, A., and J. Colls (2010). Mitigating secondary aerosol generation
potentials from biofuel use in the energy sector. Science of the Total
Environment, 408(3), pp. 607-616.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

Wibberley, L., J. Nunn, A. Cottrell, M. Searles, A. Urfer, and P. Scaife
(2000). Life Cycle Analysis for Steel and Electricity Production in
Australia. Australian Coal Association Research Program, Brisbane,
Queensland, Australia, 36 pp.

Wicke, B., V. Dornburg, M. Junginger, and A. Faaij (2008). Different palm
oil production systems for energy purposes and their greenhouse gas
implications. Biomass and Bioenergy, 32(12), pp. 1322-1337.

Yoshioka, T., K. Aruga, T. Nitami, H. Kobayashi, and H. Sakai (2005).
Energy and carbon dioxide (CO,) balance of logging residues as
alternative energy resources: System analysis based on the method of
a life cycle inventory (LCI) analysis. Journal of Forest Research, 10(2),
pp. 125-134.

Zhang, Y.M., S. Habibi, and H.L. MacLean (2007). Environmental and
economic evaluation of bioenergy in Ontario, Canada. Journal of the Air
and Waste Management Association, 57(8), pp. 919-933.

PR & 8 (52)

Akai, M., N. Nomura, H. Waku, and M. Inoue (1997). Life-cycle analysis of
a fossil-fuel power plant with CO, recovery and a sequestering system.
Energy, 22(2-3), pp. 249-256.

Bates, J.L. (1995). Full Fuel Cycle Atmospheric Emissions and Global
Warming Impacts from UK Electricity Generation. Report Number:
ETSU-R-88, Energy Technical Support Unit (ETSU), London, UK, 51 pp.
(ISBN 011 515 4027).

Corrado, A., P. Fiorini, and E. Sciubba (2006). Environmental assessment
and extended exergy analysis of a “Zero CO, Emission,” high-efficiency
steam power plant. Energy, 31(15), pp. 3186-3198.

Cottrell, A., J. Nunn, A. Urfer, and L. Wibberley (2003). Systems
Assessment of Electricity Generation Using Biomass and Coal in CFBC.
Cooperative Research Centre for Coal in Sustainable Development,
Pullenvale, Qld., Australia, 21 pp.

Damen, K., and A.P.C. Faaij (2003). A Life Cycle Inventory of
Existing Biomass Import Chains for “Green” Electricity Production.

191



B2

NW&S-E-2003-1, Universiteit Utrecht Copernicus Institute, Department
of Science, Technology and Society, Utrecht, The Netherlands, 76 pp.

Dolan, S.L. (2007). Life Cycle Assessment and Emergy Synthesis of a
Theoretical Offshore Wind Farm for Jacksonville, Florida. M.S. Thesis,
University of Florida, 125 pp.

Dones, R., U. Ganter, and S. Hirschberg (1999). Environmental inventories
for future electricity supply systems for Switzerland. International Journal
of Global Energy Issues, 12(1-6), pp. 271-282.

Dones, R., X. Zhou, and C. Tian (2004). Life cycle assessment (LCA) of
Chinese energy chains for Shandong electricity scenarios. International
Journal of Global Energy Issues, 22(2/3/4), pp. 199-224.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

Dones, R., C. Bauer, T. Heck, O. Mayer-Spohn, and M. Blesl (2008). Life
cycle assessment of future fossil technologies with and without carbon
capture and storage. Life-Cycle Analysis for New Energy Conversion
and Storage Systems,1041, pp. 147-158.

European Commission (1995). Coal & Lignite. ExternE: Externalities of
Energy. Luxembourg, European Commission, Directorate-General XII.
3,573 pp.

European Commission (1999). National
Externalities of Energy. Luxembourg,
Directorate-General XII. 20, 534 pp.

Fiaschi, D., and L. Lombardi (2002). Integrated gasifier combined cycle
plant with integrated CO, - H,S removal: Performance analysis, life cycle
assessment and exergetic life cycle assessment. International Journal of
Applied Thermodynamics, 5(1), pp. 13-24.

Friedrich, R., and T. Marheineke (1996). Life cycle analysis of electric
systems: Methods and results. In: JAEA Advisory Group Meeting on
Analysis of Net Energy Balance and Full-energy-chain Greenhouse
Gas Emissions for Nuclear and Other Energy Systems, Beijing,
China, 7 October 1994, International Atomic Energy Agency, pp.
67-75. Available at: www.iaea.org/inis/collection/NCLCollectionStore/_
Public/28/013/28013414.pdf.

Froese, R.E., D.R. Shonnard, C.A. Miller, K.P. Koers, and D.M. Johnson
(2010). An evaluation of greenhouse gas mitigation options for coal-fired
power plants in the US Great Lakes States. Biomass and Bioenergy,
34(3), pp. 251-262.

Gorokhov, V., L. Manfredo, M. Ramezan, J. Ratafia-Brown (2000).
Life Cycle Assessment of IGCC. Systems Phase |l Report, Science
Applications International Corporation (SAIC), McLean, VA, USA, 162
Pp.

Hartmann, D., and M. Kaltschmitt (1999). Electricity generation from solid
biomass via co-combustion with coal - Energy and emission balances
from a German case study. Biomass & Bioenergy, 16(6), pp. 397-406.

Heller, M.C., G.A. Keoleian, M.K. Mann, and T.A. Volk (2004). Life cycle
energy and environmental benefits of generating electricity from willow
biomass. Renewable Energy, 29(7), pp. 1023-1042.

Implementation.  ExternE:
European Commission,

192

Herrick, C.N., A. Sikri, L. Greene and J. Finnell (1995). Assessment of the
Environmental Benefits of Renewables Deployment: A Total Fuel Cycle
Analysis of the Greenhouse Gas Impacts of Renewable Generation
Technologies in Regional Utility Systems. DynCorp EENSP, Inc,
Alexandria, VA, USA.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Jaramillo, P., W.M. Griffin, and H.S. Matthews (2006). Comparative
Life Cycle Carbon Emissions of LNG Versus Coal and Gas
for Electricity Generation, no publisher given, 16 pp. Available
at:www.ce.cmu.edu/~gdrg/readings/2005/10/12/Jaramillo_
LifeCycleCarbonEmissionsFromLNG.pdf.

Koornneef, J., T. van Keulen, A. Faaij, and W. Turkenburg (2008). Life
cycle assessment of a pulverized coal power plant with post-combustion
capture, transport and storage of CO,. International Journal of
Greenhouse Gas Control, 2(4), pp. 448-467.

Kreith, F., P. Norton, and D. Brown (1990). CO, Emissions from Coal-
fired and Solar Electric Power Plants. Solar Energy Research Institute
(SERI), Golden, CO, USA, 44 pp.

Krewitt, W., P. Mayerhofer, R. Friedrich, A. Truckenmiiller, T. Heck,
A. Gressmann, F. Raptis, F. Kaspar, J. Sachau, K. Rennings, J.
Diekmann, and B. Praetorius (1997). ExternE National Implementation
in Germany. University of Stuttgart, Stuttgart, Germany, 189 pp.

Lee, K.-M., S.-Y. Lee, and T. Hur (2004). Life cycle inventory analysis for
electricity in Korea. Energy, 29(1), pp. 87-101.

Lee, R. (1994). Estimating externalities of coal fuel cycles. In: External Costs
and Benefits of Fuel Cycles, Vol. 3. Oak Ridge National Laboratory, Oak
Ridge, TN, USA, 719 pp.

Lenzen, M. (2008). Life cycle energy and greenhouse gas emissions of
nuclear energy: A review. Energy Conversion and Management, 49,
pp. 2178-2199. Available at: www.isa.org.usyd.edu.au/publications/
documents/ISA_Nuclear_Report.pdf.

Markewitz, P., A. Schreiber, S. Vogele, and P. Zapp (2009). Environmental
impacts of a German CCS strategy. Energy Procedia, 1(1), pp.
3763-3770.

Martin, J.A. (1997). A total fuel cycle approach to reducing greenhouse gas
emissions: Solar generation technologies as greenhouse gas offsets
in U.S. utility systems. In: Solar Energy (Selected Proceeding of ISES
1995: Solar World Congress. Part IV), 59(4-6), pp. 195-203.

May, J.R. and D.J. Brennan (2003). Life cycle assessment of Australian
fossil energy options. Process Safety and Environmental Protection:
Transactions of the Institution of Chemical Engineers, Part B, 81(5), pp.
317-330.

Meier, PJ., P.P.H. Wilson, G.L. Kulcinski, and P.L. Denholm (2005). US
electric industry response to carbon constraint: A life-cycle assessment
of supply side alternatives. Energy Policy, 33(9), pp. 1099-1108.

Meridian Corporation (1989). Energy System Emissions and Materiel
Requirements. Meridian Corporation, Alexandria, VA, USA, 34 pp.

Odeh, N.A. and T.T. Cockerill (2008). Life cycle analysis of UK coal fired
power plants. Energy Conversion and Management, 49(2), pp. 212-220.

Odeh, N.A. and T.T. Cockerill (2008). Life cycle GHG assessment of fossil
fuel power plants with carbon capture and storage. Energy Policy, 36(1),
pp. 367-380.



Pacca, S.A. (2003). Global Warming Effect Applied to Electricity Generation
Technologies. PhD Thesis, University of California, Berkeley, CA, USA,
191 pp.

Peiu, N. (2007). Life cycle inventory study of the electrical energy production
in Romania. International Journal of Life Cycle Assessment, 12(4), pp.
225-229.

Ruether, J.A., M. Ramezan, and P.C. Balash (2004). Greenhouse gas
emissions from coal gasification power generation systems. Journal of
Infrastructure Systems, 10(3), pp. 111-119.

San Martin, R.L. (1989). Environmental Emissions from Energy Technology
Systems: The Total Fuel Cycle. U.S. Department of Energy, Washington,
DC, USA, 21 pp.

Saskatchewan Energy Conservation and Development Authority
(1994). Levelized Cost and Full Fuel Cycle Environmental Impacts of
Saskatchewan’s Electric Supply Options. SECDA Publication No. T800-
94-004, Saskatoon, SK, Canada, 205 pp.

Schreiber, A., P. Zapp, and W. Kuckshinrichs (2009). Environmental
assessment of German electricity generation from coal-fired power
plants with amine-based carbon capture. International Journal of Life
Cycle Assessment, 14(6), pp. 547-559.

SENES Consultants Limited (2005). Methods to Assess the Impacts on
the Natural Environment of Generation Options. Prepared by SENES
Consultants for the Ontario Power Authority, Richmond Hill, ON, Canada,
166 pp.

Shukla, P.R. and D. Mahapatra (2007). Full Fuel Cycle for India. In:
CASES: Cost Assessment of Sustainable Energy Systems. Document
No. 7.1, Indian Institute of Management Ahmedabad (IIMA), Vestrapur,
Ahemdabad, India, 10 pp.

Spath, P.L., and M.K. Mann (2004). Biomass Power and Conventional
Fossil Systems with and without CO, Sequestration — Comparing the
Energy Balance, Greenhouse Gas Emissions and Economics. NREL/
TP-510-32575. National Renewable Energy Laboratory, Golden, CO,
USA, 28 pp.

Spath, P.L., M.K. Mann, and D.R. Kerr (1999). Life Cycle Assessment of
Coal Fired Power Production. National Renewable Energy Laboratory,
Golden, CO, USA, 172 pp.

Styles, D., and M.B. Jones (2007). Energy crops in Ireland: Quantifying the
potential life-cycle greenhouse gas reductions of energy-crop electricity.
Biomass & Bioenergy, 31(11-12), pp. 759-772.

Uchiyama, Y. (1996). Validity of FENCH-GHG study: Methodologies
and databases. comparison of energy sources in terms of their full-
energy-chain emission factors of greenhouse gases. In: JAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-
chain Greenhouse Gas Emissions for Nuclear and Other Energy
Systems, Beijing, China, 4-7 Oct 1994, International Atomic Energy
Agency (IAEA), pp. 85-94. Available at: www.iaea.org/inis/collection/
NCLCollectionStore/_Public/28/013/28013414.pdf.

White, S.W. (1998). Net Energy Payback and CO, Emissions from Helium-3
Fusion and Wind Electrical Power Plants. PhD Thesis, University of
Wisconsin, Madison, WI, USA, 166 pp.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

Wibberley, L., J. Nunn, A. Cottrell, M. Searles, A. Urfer, and P. Scaife
(2000). Life Cycle Analysis for Steel and Electricity Production in
Australia. Australian Coal Association Research Program, Brisbane,
Queensland, Australia, 36 pp.

Zerlia, T. (2003). Greenhouse gases in the life cycle of fossil fuels:
Critical points in the assessment of pre-combustion emissions and
repercussions on the complete life cycle. La Rivista dei Combustibili,
57(6), pp. 281-293.

Zhang, Y.M., S. Habibi, and H.L. MacLean (2007). Environmental and
economic evaluation of bioenergy in Ontario, Canada. Journal of the Air
and Waste Management Association, 57(8), pp. 919-933.

Zhang, Y.M., J. McKechnie, D. Cormier, R. Lyng, W. Mabee, A. Ogino,
and H.L. MacLean (2010). Life cycle emissions and cost of producing
electricity from coal, natural gas, and wood pellets in Ontario, Canada.
Environmental Science & Technology, 44(1), pp. 538-544.

KPRBER L& (13)

Burkhardt, J., G. Heath, and C. Turchi (2010). Life cycle assessment of
a model parabolic trough concentrating solar power plant with thermal
energy storage. In: ASME 4th International Conference on Energy
Sustainability, American Society of Mechanical Engineers (ASME),
Phoenix, AZ, USA, 17-22 May 2010.

Cavallaro, F., and L. Ciraolo (2006). Life Cycle Assessment (LCA) of
Paraboloidal-dish Solar Thermal Power Generation System. In: 1st
International Symposium on Environment Identities and Mediterranean
Area, ISEIM, |EEE, Corte-Ajaccio, France, 10-13 July 2006, pp. 260-265.

German Aerospace Center (DLR) (2006). Trans-Mediterranean
Interconnection for Concentrating Solar Power. Final Report. Institute
of Technical Thermodynamics, and Section Systems Analysis and
Technology Assessment, German Aerospace Center (DLR), Stuttgart,
Germany, 190 pp.

Jacobson, M.Z. (2009). Review of solutions to global warming, air pollution,
and energy security. Energy & Environmental Science, 2, pp. 148-173.

Kreith, F., P. Norton, and D. Brown (1990). CO, Emissions from Coal-
fired and Solar Electric Power Plants. SERI/TP-260-3772, Solar Energy
Research Institute (SERI), Golden, CO, USA, 44 pp.

Lenzen, M. (1999). Greenhouse gas analysis of solar-thermal electricity
generation. Solar Energy, 65(6), pp. 353-368.

Orddiiez, I., N. Jiménez, and M.A. Silva (2009). Life cycle environmental
impacts of electricity production by dish/Stirling systems in Spain. In:
SolarPACES 2009, Berlin, Germany, 15-18 September 2009, 8 pp.

Pehnt, M. (2006). Dynamic life cycle assessment (LCA) of renewable energy
technologies. Renewable Energy, 31(1), pp. 55-71.

Piemonte, V., M.D. Falco, P. Tarquini, and A. Giaconia (2010). Life cycle
assessment of a high temperature molten salt concentrated solar power
plant. In: 20th European Symposium on Computer Aided Process
Engineering — ESCAPE20, Pierucci, S., and G.B. Ferraris (eds.),
Elsevier, Naples, Italy, 6-9 June 2010, 6 pp.

Vant-Hull, L. (1992). Solar thermal electricity: An environmentally benign
and viable alternative. Perspectives in Energy, 2, pp. 157-166.

Viebahn, P., S. Kronshage, and F. Trieb (2008). Final Report on Technical
Data, Costs, and Life Cycle Inventories of Solar Thermal Power Plants.
Project no: 502687. New Energy Externalities Developments for

193



B2

Sustainability (NEEDS), Rome, ltaly, 95 pp. Available at: www.needs-
project.org/docs/results/RS1a/RS1a%20D12.2%20Final %20report%20
concentrating%20solar%20thermal%20power%20plants.pdf.

Weinrebe, G., M. Bohnke, and F. Trieb (1998). Life cycle assessment
of an 80 MW SEGS plant and a 30 MW PHOEBUS power tower. In:
International Solar Energy Conference. Solar Engineering. ASME,
Albuquerque, NM, USA, 14-17 June 1998, pp. 417-424.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

W R E(6)

Frick, S., M. Kaltschmitt, and G. Schroder (2010). Life cycle assessment
of geothermal binary power plants using enhanced low-temperature
reservoirs. Energy, 35(5), pp. 2281-2294.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Karlsdottir, M.R., O.P. Palsson, and H. Palsson (2010). Factors for Primary
Energy Efficiency and CO2 Emission of Geothermal Power Production.
In: World Geothermal Congress 2010, International Geothermal
Association, Bali, Indonesia, 25-29 April 2010, 7 pp.

Rogge, S., and M. Kaltschmitt (2003). Electricity and heat production from
geothermal energy — An ecologic comparison. Erdoel Erdgas Kohle/
EKEP, 119(1), pp. 35-40.

Rule, B.M., Z.J. Worth, and C.A. Boyle (2009). Comparison of life cycle
carbon dioxide emissions and embodied energy in four renewable
electricity generation technologies in New Zealand. Environmental
Science & Technology, 43(16), pp. 6406-6413.

Uchiyama, Y. (1997). Environmental life cycle analysis of geothermal power
generating technology; Chinetsu hatsuden gijutsu no kankyo life cycle
bunseki. Denki Gakkaishi (Journal of the Institute of Electrical Engineers
in Japan), 117(11), pp. 752-755.

ke (1)

Barnthouse, L.W., G.F. Cada, M.-D. Cheng, C.E. Easterly, R.L. Kroodsma,
R. Lee, D.S. Shriner, V.R. Tolbert, and R.S. Turner (1994). Estimating
Externalities of the Hydro Fuel Cycles. Report 6. Oak Ridge National
Laboratory, Oak Ridge, TN, USA, 205 pp.

Denholm, P., and G.L. Kulcinski (2004). Life cycle energy requirements and
greenhouse gas emissions from large scale energy storage systems.
Energy Conversion and Management, 45(13-14), pp. 2153-2172.

Dones, R., T. Heck, C. Bauer, S. Hirschberg, P. Bickel, P. Preiss, L.I.
Panis, and |. De Vlieger (2005). Externalities of Energy: Extension
of Accounting Framework and Policy Applications: New Energy
Technologies. ENG1-CT-2002-00609, Paul Scherrer Institute (PSI),
Villigen, Switzerland, 76 pp.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

Horvath, A. (2005). Decision-making in Electricity Generation Based on
Global Warming Potential and Life-cycle Assessment for Climate

194

Change. University of California Energy Institute, Berkeley, CA, USA, 16
pp. Available at: repositories.cdlib.org/ucei/devtech/EDT-006.

IEA (1998). Benign Energy? The Environmental Implications of Renewables.
International Energy Agency, Paris, France, 128 pp.

Pacca, S. (2007). Impacts from decommissioning of hydroelectric dams: A
life cycle perspective. Climatic Change, 84(3-4), pp. 281-294.

Rhodes, S., J. Wazlaw, C. Chaffee, F. Kommonen, S. Apfelbaum, and L.
Brown (2000). A Study of the Lake Chelan Hydroelectric Project Based
on Life-cycle Stressor-effects Assessment. Final Report. Scientific
Certification Systems, Oakland, CA, USA, 193 pp.

Ribeiro, F.d.M., and G.A. da Silva (2009). Life-cycle inventory for
hydroelectric generation: a Brazilian case study. Journal of Cleaner
Production, 18(1), pp. 44-54.

Vattenfall (2008). Vattenfall AB Generation Nordic Certified Environmental
Product Declaration EPD® of Electricity from Vattenfall’s Nordic
Hydropower. Report No. S-P-00088, Vattenfall, Stockholm, Sweden, 50
Pp.

Zhang, Q., B. Karney, H.L. MacLean, and J. Feng (2007). Life-Cycle
Inventory of Energy Use and Greenhouse Gas Emissions for Two
Hydropower Projects in China. Journal of Infrastructure Systems, 13(4),
pp. 271-279.

KRS K (40)

Audus, H., and L. Saroff (1995). Full Fuel Cycle Evaluation of CO2
Mitigation Options for Fossil Fuel Fired Power Plant. Energy Conversion
and Management, 36(6-9), pp. 831-834.

Badea, A.A,, |. Voda, and C.F. Dinca (2010). Comparative Analysis of Coal,
Natural Gas and Nuclear Fuel Life Cycles by Chains of Electrical Energy
Production. UPB Scientific Bulletin, Series C: Electrical Engineering,
72(2), pp. 221-238.

Bergerson, J., and L. Lave (2007). The Long-term Life Cycle Private and
External Costs of High Coal Usage in the US. Energy Policy, 35(12), pp.
6225-6234.

Bernier, E., F. Maréchal, and R. Samson (2010). Multi-Objective Design
Optimization of a Natural Gas-combined Cycle with Carbon Dioxide
Capture in a Life Cycle Perspective. Energy, 35(2), pp. 1121-1128.

Berry, J.E., M.R. Holland, P.R. Watkiss, R. Boyd, and W. Stephenson
(1998). Power Generation and the Environment: a UK Perspective. AEA
Technology, Oxfordshire, UK, 275 pp.

Dolan, S.L. (2007). Life Cycle Assessment and Emergy Synthesis of a
Theoretical Offshore Wind Farm for Jacksonville, Florida. M.S. Thesis,
University of Florida, 125 pp. Available at: http://etd.fcla.edu/UF/
UFE0021032/dolan_s.pdf.

Dones, R., S. Hirschberg, and |. Knoepfel (1996). Greenhouse gas
emission inventory based on full energy chain analysis. In: JAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-chain
Greenhouse Gas Emissions for Nuclear and Other Energy Systems.
Beijing, China, 4-7 October 1994, pp. 95-114. Available at: www.iaea.
org/inis/collection/NCLCollectionStore/_Public/28/013/28013414.pdf.

Dones, R., U. Ganter, and S. Hirschberg (1999). Environmental inventories
for future electricity supply systems for Switzerland. International Journal
of Global Energy Issues, 12(1-6), pp. 271-282.



Dones, R., T. Heck, and S. Hirschberg (2004). Greenhouse gas emissions
from energy systems, comparison and overview. Encyclopedia of
Energy, 3, pp. 77-95, doi:10.1016/B0-12-176480-X/00397-1.

Dones, R., X. Zhou, and C. Tian (2004). Life cycle assessment (LCA) of
Chinese energy chains for Shandong electricity scenarios. International
Journal of Global Energy Issues, 22(2/3/4), pp. 199-224.

Dones, R., T. Heck, C. Bauer, S. Hirschberg, P. Bickel, P. Preiss, L.I.
Panis, and |. De Vlieger (2005). Externalities of Energy: Extension
of Accounting Framework and Policy Applications: New Energy
Technologies. ENG1-CT-2002-00609, Paul Scherrer Institute (PSl),
Villigen, Switzerland, 76 pp.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

European Commission (1995). Oil & Gas. ExternE: Externalities of Energy.
European Commission, Directorate-General XIl, Luxembourg, 4, 470 pp.

Frischknecht, R. (1998). Life Cycle Inventory Analysis for Decision-Making:
Scope-Dependent Inventory System Models and Context-Specific Joint
Product Allocation. Dissertation, Swiss Federal Institute of Technology
Zurich, Zurich, Switzerland, 256 pp.

Gantner, U., M. Jakob, and S. Hirschberg (2001). Total greenhouse gas
emissions and costs of alternative Swiss energy supply strategies. In:
Fifth International Conference on Greenhouse Gas Control Technologies
(GHGT-5). CSIRO Publishing, Cairns, Australia, 13-16 August 2000, pp.
991-996.

Herrick, C.N., A. Sikri, L. Greene, and J. Finnell (1995). Assessment of the
Environmental Benefits of Renewables Deployment: A Total Fuel Cycle
Analysis of the Greenhouse Gas Impacts of Renewable Generation
Technologies in Regional Utility Systems. DynCorp EENSP, Inc.,
Alexandria, VA, USA.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

IEA (2002). Environmental and Health Impacts of Electricity Generation. A
Comparison of the Environmental Impacts of Hydropower with those
of Other Generation Technologies. International Energy Agency (IEA),
Paris, France, 239 pp. Available at: www.ieahydro.org/reports/ST3-
020613b.pdf.

Kannan, R., K.C. Leong, R. Osman, and H.K. Ho (2007). Life cycle
energy, emissions and cost inventory of power generation technologies
in Singapore. Renewable and Sustainable Energy Reviews, 11, pp.
702-715.

Kato, S., and A. Widiyanto (1999). A life cycle assessment scheme for
environmental load estimation of power generation systems with
NETS evaluation method. In: International Joint Power Generation
Conference. S.R.H. Penfield and R. McMullen (eds.). American Society
of Mechanical Engineers (ASME), Burlingame, CA, USA, 25-28 July
1999, 2, pp. 139-146.

Krewitt, W., P. Mayerhofer, R. Friedrich, A. Truckenmiiller, T. Heck,
A. Gressmann, F. Raptis, F. Kaspar, J. Sachau, K. Rennings, J.

Diekmann, and B. Praetorius (1997). ExternE National Implementation
in Germany. University of Stuttgart, Stuttgart, Germany, 189 pp.

Lee, R. (1998). Estimating Externalities of Natural Gas Fuel Cycles. External
Costs and Benefits of Fuel Cycles: A Study by the U.S. Department of
Energy and the Commission of the European Communities. Report No.
4, Oak Ridge National Laboratory and Resources for the Future, Oak
Ridge, TN, USA, 440 pp.

Lenzen, M. (1999). Greenhouse gas analysis of solar-thermal electricity
generation. Solar Energy, 65(6), pp. 353-368.

Lombardi, L. (2003). Life cycle assessment comparison of technical
solutions for CO, emissions reduction in power generation. Energy
Conversion and Management, 44(1), pp. 93-108.

Martin, J.A. (1997). A total fuel cycle approach to reducing greenhouse gas
emissions: Solar generation technologies as greenhouse gas offsets in
U.S. utility systems. Solar Energy (Selected Proceeding of ISES 1995:
Solar World Congress. Part V), 59(4-6), pp. 195-203.

Meier, P.J. (2002). Life-Cycle Assessment of Electricity Generation
Systems and Applications for Climate Change Policy Analysis. PhD
Thesis, University of Wisconsin, Madison, WI, USA, 147 pp.

Meier, P.J., and G.L. Kulcinski (2001). The Potential for fusion power to
mitigate US greenhouse gas emissions. Fusion Technology, 39(2), pp.
507-512.

Meier, P.J., P.P.H. Wilson, G.L. Kulcinski, and P.L. Denholm (2005). US
electric industry response to carbon constraint: A life-cycle assessment
of supply side alternatives. Energy Policy, 33(9), pp. 1099-1108.

Norton, B., P.C. Eames, and S.N.G. Lo (1998). Full-energy-chain analysis
of greenhouse gas emissions for solar thermal electric power generation
systems. Renewable Energy, 15(1-4), pp. 131-136.

Odeh, N.A., and T.T. Cockerill (2008). Life cycle GHG assessment of fossil
fuel power plants with carbon capture and storage. Energy Policy, 36(1),
pp. 367-380.

Pacca, S.A. (2003). Global Warming Effect Applied to Electricity Generation
Technologies. PhD Thesis, University of California, Berkeley, CA, USA,
191 pp.

Phumpradab, K., S.H. Gheewala, and M. Sagisaka (2009). Life cycle
assessment of natural gas power plants in Thailand. International
Journal of Life Cycle Assessment, 14(4), pp. 354-363.

Raugei, M., S. Bargigli, and S. Ulgiati (2005). A multi-criteria life cycle
assessment of molten carbonate fuel cells (MCFC) — A comparison to
natural gas turbines. International Journal of Hydrogen Energy, 30(2),
pp. 123-130.

Riva, A., S. D’Angelosante, and C. Trebeschi (2006). Natural gas and
the environmental results of life cycle assessment. Energy, 31(1), pp.
138-148.

Saskatchewan Energy Conservation and Development Authority
(1994). Levelized Cost and Full Fuel Cycle Environmental Impacts of
Saskatchewan’s Electric Supply Options. SECDA Publication No. T800-
94-004, Saskatoon, SK, Canada, 205 pp.

SENES Consultants Limited (2005). Methods fo Assess the Impacts on
the Natural Environment of Generation Options. Prepared by SENES
Consultants for the Ontario Power Authority, Richmond Hill, Ontario,
Canada, 166 pp.

195



B2

Spath, P.L., and M.K. Mann (2000). Life Cycle Assessment of a Natural
Gas Combined-Cycle Power Generation System. NREL/TP-570-27715,
National Renewable Energy Laboratory, Golden, CO, USA, 54 pp.

Spath, P.L., and M.K. Mann (2004). Biomass Power and Conventional Fossil
Systems with and without CO, Sequestration — Comparing the Energy
Balance, Greenhouse Gas Emissions and Economics. NREL/TP-510-
32575. National Renewable Energy Laboratory, Golden, CO, USA, 28 pp.

Uchiyama, Y. (1996). Validity of FENCH-GHG study: Methodologies
and databases. comparison of energy sources in terms of their full-
energy-chain emission factors of greenhouse gases. In: IAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-
chain Greenhouse Gas Emissions for Nuclear and Other Energy
Systems, Beijing, China, 4-7 Oct 1994, International Atomic Energy
Agency (IAEA), pp. 85-94. Available at: www.iaea.org/inis/collection/
NCLCollectionStore/_Public/28/013/28013414.pdf.

World Energy Council (2004). Comparison of Energy Systems Using Life
Cycle Assessment. World Energy Council, London, UK, 67 pp.

% (32)

AEA Technologies (2005). Environmental Product Declaration of Electricity
from Torness Nuclear Power Station. British Energy, London, UK, 52 pp.

AEA Technologies (2006). Carbon Footprint of the Nuclear Fuel Cycle.
British Energy, London, UK, 26 pp.

Andseta, S., M.J. Thompson, J.P. Jarrell, and D.R. Pendergast (1998).
Candu reactors and greenhouse gas emissions. In: Canadian Nuclear
Society 19th Annual Conference. D.B. Buss and D.A. Jenkins (eds.),
Canadian Nuclear Association, Toronto, Ontario, Canada, 18-21
October 1998.

AXPO Nuclear Energy (2008). Beznau Nuclear Power Plant. Axpo AG,
Baden, Germany, 21 pp.

Badea, A.A,, I. Voda, and C.F. Dinca (2010). Comparative analysis of coal,
natural gas and nuclear fuel life cycles by chains of electrical energy
production. UPB Scientific Bulletin, Series C: Electrical Engineering,
72(2), pp. 221-238.

Beerten, J., E. Laes, G. Meskens, and W. D’haeseleer (2009). Greenhouse
gas emissions in the nuclear life cycle: A balanced appraisal. Energy
Policy, 37(12), pp. 5056-5058.

Dones, R., S. Hirschberg, and . Knoepfel (1996). Greenhouse gas
emission inventory based on full energy chain analysis. In: JAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-chain
Greenhouse Gas Emissions for Nuclear and Other Energy Systems.
Beijing, China, 4-7 October 1994, pp. 95-114. Available at: www.iaea.
org/inis/collection/NCLCollectionStore/_Public/28/013/28013414.pdf.

Dones, R., X. Zhou, and C. Tian (2004). Life cycle assessment (LCA) of
Chinese energy chains for Shandong electricity scenarios. International
Journal of Global Energy Issues, 22(2/3/4), pp. 199-224.

Dones, R., T. Heck, C. Bauer, S. Hirschberg, P. Bickel, P. Preiss, L.I.
Panis, and I. De Vlieger (2005). Externalities of Energy: Extension
of Accounting Framework and Policy Applications: New Energy
Technologies. ENG1-CT-2002-00609, Paul Scherrer Institute (PSI),
Villigen, Switzerland, 76 pp.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid

196

(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

Dones, R., C. Bauer, and T. Heck (2007). LCA of Current Coal, Gas and
Nuclear Electricity Systems and Electricity Mix in the USA. Paul Scherrer
Institute, Villigen, Switzerland, 4 pp.

Frischknecht, R. (1998). Life Cycle Inventory Analysis for Decision-Making:
Scope-Dependent Inventory System Models and Context-Specific Joint
Product Allocation. Dissertation, Swiss Federal Institute of Technology
Zurich, Zurich, Switzerland, 256 pp.

Fthenakis, V.M., and H.C. Kim (2007). Greenhouse-gas emissions from
solar electric- and nuclear power: Alife-cycle study. Energy Policy, 35(4),
pp. 2549-2557.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Kivisto, A. (1995). Energy payback period and carbon dioxide emissions
in different power generation methods in Finland. In: JAEE International
Conference. International Association for Energy Economics,
Washington, D.C., 5-8 July 1995, pp. 191-198.

Krewitt, W., P. Mayerhofer, R. Friedrich, A. Truckenmiiller, T. Heck,
A. Gressmann, F. Raptis, F. Kaspar, J. Sachau, K. Rennings, J.
Diekmann, and B. Praetorius (1997). ExternE National Implementation
in Germany. University of Stuttgart, Stuttgart, Germany, 189 pp.

Lecointe, C., D. Lecarpentier, V. Maupu, D. Le Boulch, and R. Richard
(2007). Final Report on Technical Data, Costs and Life Cycle Inventories
of Nuclear Power Plants. D14.2 — RS 1a, New Energy Externalities
Developments for Sustainability (NEEDS), Rome, Italy, 62 pp. Available
at: www.needs-project.org/RS1a/RS1a%20D14.2%20Final %20
report%20on%20nuclear.pdf.

Lenzen, M., C. Dey, C. Hardy, and M. Bilek (2006). Life-cycle Energy
Balance and Greenhouse Gas Emissions of Nuclear Energy in Australia.
ISA, University of Sydney, Sydney, Australia, 180 pp.

Meridian Corporation (1989). Energy System Emissions and Materiel
Requirements. Meridian Corporation, Alexandria, VA, USA, 34 pp.

Rashad, S.M., and F.H. Hammad (2000). Nuclear power and the
environment: Comparative assessment of environmental and health
impacts of electricity-generating systems. Applied Energy, 65(1-4), pp.
211-229.

San Martin, R.L. (1989). Environmental Emissions from Energy Technology
Systems: The Total Fuel Cycle. U.S. Department of Energy, Washington,
DC, USA, 21 pp.

Saskatchewan Energy Conservation and Development Authority
(1994). Levelized Cost and Full Fuel Cycle Environmental Impacts of
Saskatchewan'’s Electric Supply Options. SECDA Publication No. T800-
94-004, Saskatoon, SK, Canada, 205 pp.

Tokimatsu, K., T. Asami, Y. Kaya, T. Kosugi, and E. Williams (2006).
Evaluation of lifecycle CO, emissions from the Japanese electric power
sector in the 21st century under various nuclear scenarios. Energy
Policy, 34(7), pp. 833-852.



Uchiyama, Y. (1996). Validity of FENCH-GHG study: Methodologies
and databases. comparison of energy sources in terms of their full-
energy-chain emission factors of greenhouse gases. In: IAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-
chain Greenhouse Gas Emissions for Nuclear and Other Energy
Systems, Beijing, China, 4-7 Oct 1994, International Atomic Energy
Agency (IAEA), pp. 85-94. Available at: www.iaea.org/inis/collection/
NCLCollectionStore/_Public/28/013/28013414.pdf.

Uchiyama, Y. (1996). Life cycle analysis of electricity generation and
supply systems: Net energy analysis and greenhouse gas emissions.
In: Electricity, Health and the Environment: Comparative Assessment in
Support of Decision Making, International Atomic Energy Agency (IAEA),
Vienna, Austria, 16-19 October 1995, pp. 279-291.

Vattenfall (2007). Summary of Vattenfall AB Generation Nordic Certified
Environmental Product Declaration, EPD® of Electricity from Ringhals
Nuclear Power Plant. S-P-00026 2007-11-01, Vattenfall, Stockholm,
Sweden, 4 pp.

Vattenfall (2007). Vattenfall AB Generation Nordic Certified Environmental
Product Declaration, EPD, of Electricity from Forsmark Nuclear Power
Plant. Report No. S-P-00088, Vattenfall, Stockholm, Sweden, 59 pp.

Voorspools, K.R., E.A. Brouwers, and W.D. D’Haeseleer (2000). Energy
content and indirect greenhouse gas emissions embedded in ‘emission-
free’ power plants: Results for the low countries. Applied Energy, 67(3),
pp. 307-330.

White, S.W., and G.L. Kulcinski (1999). ‘Birth to Death’ Analysis of the
Energy Payback Ratio and CO, Gas Emission Rates from Coal, Fission,
Wind, and DT Fusion Power Plants. University of Wisconsin, Madison,
WI, USA, 17 pp.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

Yasukawa, S., Y. Tadokoro, and T. Kajiyama (1992). Life cycle CO,
emission from nuclear power reactor and fuel cycle system. In: Expert
Workshop on Life-cycle Analysis of Energy Systems, Methods and
Experience. Paris, France, 21-22 May 1992, pp. 151-160.

Yasukawa, S., Y. Tadokoro, O. Sato, and M. Yamaguchi (1996). Integration
of indirect CO, emissions from the full energy chain. In: JAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-chain
Greenhouse Gas Emissions for Nuclear and Other Energy Systems.
Beijing, China, pp. 139-150. Available at: www.iaea.org/inis/collection/
NCLCollectionStore/_Public/28/ 013/28013414.pdf.

B8 (5)

Parker, R.P.M., G.P. Harrison, and J.P. Chick (2008). Energy and carbon
audit of an offshore wave energy converter. Proceedings of the Institution
of Mechanical Engineers, Part A: Journal of Power and Energy, 221(8),
pp. 1119-1130.

Rule, B.M., Z.J. Worth, and C.A. Boyle (2009). Comparison of life cycle
carbon dioxide emissions and embodied energy in four renewable
electricity generation technologies in New Zealand. Environmental
Science & Technology, 43(16), pp. 6406-6413.

Sorensen, H.C., and S. Naef (2008). Report on Technical Specification of
Reference Technologies (Wave and Tidal Power Plant). New Energy

Externalities Developments for Sustainability (NEEDS), Rome, Italy and
SPOK Consult, Kopenhagen, Denmark, 59 pp.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

Woollcombe-Adams, C., M. Watson, and T. Shaw (2009). Severn Barrage
tidal power project: Implications for carbon emissions. Water and
Environment Journal, 23(1), pp. 63-68.

fhim% e (10)

Bates, J.L. (1995). Full Fuel Cycle Atmospheric Emissions and Global
Warming Impacts from UK Electricity Generation. ETSU, London, UK,
51 pp.

Berry, J.E., M.R. Holland, P.R. Watkiss, R. Boyd, and W. Stephenson
(1998). Power Generation and the Environment: a UK Perspective. AEA
Technology, Oxfordshire, UK, 275 pp.

Dones, R., S. Hirschberg, and . Knoepfel (1996). Greenhouse gas
emission inventory based on full energy chain analysis. In: IJAEA Advisory
Group Meeting on Analysis of Net Energy Balance and Full-energy-chain
Greenhouse Gas Emissions for Nuclear and Other Energy Systems.
Beijing, China, 4-7 October 1994, pp. 95-114. Available at: www.iaea.
org/inis/collection/NCLCollectionStore/_Public/28/013/28013414.pdf.

Dones, R., U. Ganter, and S. Hirschberg (1999). Environmental inventories
for future electricity supply systems for Switzerland. International Journal
of Global Energy Issues, 12(1-6), pp. 271-282.

Dones, R., T. Heck, C. Bauer, S. Hirschberg, P. Bickel, P. Preiss, L.I.
Panis, and I. De Vlieger (2005). Externalities of Energy: Extension
of Accounting Framework and Policy Applications: New Energy
Technologies. ENG1-CT-2002-00609, Paul Scherrer Institute (PSI),
Villigen, Switzerland, 76 pp.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

European Commission (1995). Oil & Gas. ExternE: Externalities of Energy.
European Commission, Directorate-General XII, Luxembourg, 4, 470 pp.

Gagnon, L., C. Belanger, and Y. Uchiyama (2002). Life-cycle assessment
of electricity generation options: The status of research in year 2001.
Energy Policy, 30, pp. 1267-1279.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Kannan, R., C.P. Tso, R. Osman, and H.K. Ho (2004). LCA-LCCA of oil
fired steam turbine power plant in Singapore. Energy Conversion and
Management, 45, pp. 3091-3107.

KBEAIR%E R (26)

Alsema, E.A. (2000). Energy pay-back time and CO, emissions of PV
systems. Progress in Photovoltaics, 8(1), pp. 17-25.

Alsema, E.A., and M.J. de Wild-Scholten (2006). Environmental Impacts
of Crystalline Silicon Photovoltaic Module Production. In: 13th CIRP
International Conference on Life Cycle Engineering, Leuven, Belgium,
31 May - 2 Jun, 2006. Available at: www.mech.kuleuven.be/lce2006/
Registration_papers.htm.

197



B2

Dones, R., T. Heck, and S. Hirschberg (2004). Greenhouse gas emissions
from energy systems, comparison and overview. Encyclopedia of
Energy, 3, pp. 77-95.

Frankl, P., E. Menichetti, M. Raugei, S. Lombardelli, and G. Prennushi
(2005). Final Report on Technical Data, Costs and Life Cycle Inventories
of PV Applications. Ambiente Italia, Milan, Italy, 81 pp.

Fthenakis, V.M., and E. Alsema (2006). Photovoltaics energy payback
times, greenhouse gas emissions and external costs: 2004 - early 2005
status. Progress in Photovoltaics: Research and Applications, 14(3), pp.
275-280.

Fthenakis, V., and H.C. Kim (2006). Energy use and greenhouse gas
emissions in the life cycle of CdTe photovoltaics. In: Life-Cycle Analysis
Tools for “Green” Materials and Process Selection, Materials Research
Society Symposium 2006. S. Papasavva and V.M.P.O. Fthenakis (eds.),
Materials Research Society, Boston, MA, 28-30 November 2005, 895,
pp. 83-88.

Fthenakis, V.M., and H.C. Kim (2007). Greenhouse-gas emissions from
solar electric- and nuclear power: Alife-cycle study. Energy Policy, 35(4),
pp. 2549-2557.

Garcia-Valverde, R., C. Miguel, R. Martinez-Bejar, and A. Urbina (2009).
Life cycle assessment study of a 4.2 kW(p) stand-alone photovoltaic
system. Solar Energy, 83(9), pp. 1434-1445.

Graebig, M., S. Bringezu, and R. Fenner (2010). Comparative analysis of
environmental impacts of maize-biogas and photovoltaics on a land use
basis. Solar Energy, 84(7), pp. 1255-1263.

Greijer, H., L. Karlson, S.E. Lindquist, and A. Hagfeldt (2001).
Environmental aspects of electricity generation from a nanocrystalline
dye sensitized solar cell system. Renewable Energy, 23(1), pp. 27-39.

Hayami, H., M. Nakamura, and K. Yoshioka (2005). The life cycle CO,
emission performance of the DOE/NASA solar power satellite system:
a comparison of alternative power generation systems in Japan. IEEE
Transactions on Systems, Man, and Cybernetics, Part C: Applications
and Reviews, 35(3), pp. 391-400.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Ito, M., K. Kato, K. Komoto, T. Kichimi, H. Sugihara, and K. Kurokawa
(2003). An analysis of variation of very large-scale PV (VLS-PV) systems
in the world deserts. In: 3rd World Conference on Photovoltaic Energy
Conversion (WCPEC). WCPEC, Osaka, Japan, 11-18 May 2003, C, pp.
2809-2814.

Kannan, R., K.C. Leong, R. Osman, H.K. Ho, and C.P. Tso (2006). Life
cycle assessment study of solar PV systems: An example of a 2.7 kWp
distributed solar PV System in Singapore. Solar Energy, 80(5), pp.
555-563.

Lenzen, M., C. Dey, C. Hardy, and M. Bilek (2006). Life-cycle Energy
Balance and Greenhouse Gas Emissions of Nuclear Energy in Australia.
ISA, University of Sydney, Sydney, Australia, 180 pp.

Muneer, T., S. Younes, P. Clarke, and J. Kubie (2006). Napier University’s
School of Engineering Life Cycle Assessment of a Medium Sized PV
Facility in Edinburgh. EuroSun. ES06-T10-0171, The Solar Energy
Society, Glasgow, 157 pp.

198

Pacca, S.A. (2003). Global Warming Effect Applied to Electricity Generation
Technologies. PhD Thesis, University of California, Berkeley, CA, USA,
191 pp.

Pehnt, M. (2006). Dynamic life cycle assessment (LCA) of renewable energy
technologies. Renewable Energy, 31(1), pp. 55-71.

Pehnt, M., A. Bubenzer, and A. Rauber (2002). Life cycle assessment
of photovoltaic systems-Trying to fight deep-seated prejudices. In:
Photovoltaics Guidebook for Decision Makers. A. Bubenzer and J.
Luther (eds.), Springer, Berlin, Germany, pp. 179-213.

Reich-Weiser, C. (2010). Decision-Making to Reduce Manufacturing
Greenhouse Gas Emissions. PhD Thesis, University of California,
Berkeley, CA, USA, 101 pp.

Reich-Weiser, C., T. Fletcher, D.A. Dornfeld, and S. Horne (2008).
Development of the Supply Chain Optimization and Planning for the
Environment (SCOPE) tool - Applied to solar energy. In: 2008 IEEE
International Symposium on Electronics and the Environment. |EEE,
San Francisco, CA, 19-21 May 2008, 6 pp.

Sengul, H. (2009). Life Cycle Analysis of Quantum Dot Semiconductor
Materials. PhD Thesis, University of lllinois, Chicago, IL, USA, 255 pp.

Stoppato, A. (2008). Life cycle assessment of photovoltaic electricity
generation. Energy, 33(2), pp. 224-232.

Tripanagnostopoulos, Y., M. Souliotis, R. Battisti, and A. Corrado (2006).
Performance, cost and life-cycle assessment study of hybrid PVT/AIR
solar systems. Progress in Photovoltaics: Research and Applications,
14(1), pp. 65-76.

Uchiyama, Y. (1997). Life cycle analysis of photovoltaic cell and wind
power plants. In: JAEA Advisory Group Meeting on the Assessment of
Greenhouse Gas Emissions from the Full Energy Chain of Solar and
Wind Power, International Atomic Energy Agency, Vienna, Austria, 21-24
October 1996, pp. 111-122.

Voorspools, K.R., E.A. Brouwers, and W.D. D’Haeseleer (2000). Energy
content and indirect greenhouse gas emissions embedded in ‘emission-
free’ power plants: Results for the low countries. Applied Energy, 67(3),
pp. 307-330.

KE(49)

Ardente, F., M. Beccali, M. Cellura, and V. Lo Brano (2008). Energy
performances and life cycle assessment of an ltalian wind farm.
Renewable & Sustainable Energy Reviews, 12(1), pp. 200-217.

Berry, J.E., M.R. Holland, P.R. Watkiss, R. Boyd, and W. Stephenson
(1998). Power Generation and the Environment: a UK Perspective. AEA
Technology, Oxfordshire, UK, 275 pp.

Chataignere, A., and D. Le Boulch (2003). Wind Turbine (WT) Systems:
Final Report. Energy de France (EDF R&D), Paris, France, 110 pp.
Crawford, R.H. (2009). Life cycle energy and greenhouse emissions analysis
of wind turbines and the effect of size on energy yield. Renewable and

Sustainable Energy Reviews, 13(9), pp. 2653-2660.

Dolan, S.L. (2007). Life Cycle Assessment and Emergy Synthesis of a
Theoretical Offshore Wind Farm for Jacksonville, Florida. M.S. Thesis,
University of Florida, 125 pp. Available at: http://etd.fcla.edu/UF/
UFE0021032/dolan_s.pdf.

Dones, R., T. Heck, C. Bauer, S. Hirschberg, P. Bickel, P. Preiss, L.I.
Panis, and I. De Vlieger (2005). Externalities of Energy: Extension
of Accounting Framework and Policy Applications: New Energy



Technologies. ENG1-CT-2002-00609, Paul Scherrer Institute (PSI),
Villigen, Switzerland, 76 pp.

Dones, R., C. Bauer, R. Bolliger, B. Burger, T. Heck, A. Roder, M.F.
Emenegger, R. Frischknecht, N. Jungbluth, and M. Tuchschmid
(2007). Life Cycle Inventories of Energy Systems: Results for Current
Systems in Switzerland and Other UCTE Countries. Ecoinvent Report
No. 5, Paul Scherrer Institute, Swiss Centre for Life Cycle Inventories,
Villigen, Switzerland, 185 pp. Available at: www.ecolo.org/documents/
documents_in_english/Life-cycle-analysis-PSI-05.pdf.

DONG Energy (2008). Life Cycle Approaches to Assess Emerging Energy
Technologies: Final Report on Offshore Wind Technology. DONG
Energy, Fredericia, Denmark, 60 pp.

Enel SpA (2004). Certified Environmental Product Declaration of Electricity
from Enel’'s Wind Plant in Sclafani Bagni (Palermo, Italy). Enel SpA,
Rome, ltaly, 25 pp.

European Commission (1995). Wind & Hydro. ExternE: Externalities of
Energy. European Commission, Directorate-General XIl, Luxembourg,
6, 295 pp.

Frischknecht, R. (1998). Life Cycle Inventory Analysis for Decision-Making:
Scope-Dependent Inventory System Models and Context-Specific Joint
Product Allocation. Dissertation, Swiss Federal Institute of Technology
Zurich, Zurich, Switzerland, 256 pp.

Hartmann, D. (1997). FENCH-analysis of electricity generation greenhouse
gas emissions from solar and wind power in Germany. In: IAEA Advisory
Group Meeting on Assessment of Greenhouse Gas Emissions from
the Full Energy Chain of Solar and Wind Power. IAEA, Vienna, Austria,
21-24 October 1996, pp. 77-87.

Hondo, H. (2005). Life cycle GHG emission analysis of power generation
systems: Japanese case. Energy, 30(11-12), pp. 2042-2056.

Jacobson, M.Z. (2009). Review of solutions to global warming, air pollution,
and energy security. Energy & Environmental Science, 2, pp. 148-173.

Jungbluth, N., C. Bauer, R. Dones, and R. Frischknecht (2005). Life cycle
assessment for emerging technologies: Case studies for photovoltaic
and wind power. International Journal of Life Cycle Assessment, 10(1),
pp. 24-34.

Khan, F.l, K. Hawboldt, and M.T. Igbal (2005). Life cycle analysis of wind-
fuel cell integrated system. Renewable Energy, 30(2), pp. 157-177.
Krewitt, W., P. Mayerhofer, R. Friedrich, A. Truckenmiiller, T. Heck,
A. Gressmann, F. Raptis, F. Kaspar, J. Sachau, K. Rennings, J.
Diekmann, and B. Praetorius (1997). ExternE National Implementation

in Germany. University of Stuttgart, Stuttgart, Germany, 189 pp.

Kuemmel, B., and B. Sgrensen (1997). Life-cycle Analysis of the Total
Danish Energy System. IMFUFA, Roskilde Universitetscenter, Roskilde,
Denmark, 219 pp.

Lee, Y.-M., and Y.-E. Tzeng (2008). Development and life-cycle inventory
analysis of wind energy in Taiwan. Journal of Energy Engineering,
134(2), pp. 53-57.

Lenzen, M., and U. Wachsmann (2004). Wind turbines in Brazil and
Germany: An example of geographical variability in life-cycle assessment.
Applied Energy, 7T7(2), pp. 119-130.

Liberman, E.J. (2003). A Life Cycle Assessment and Economic Analysis of
Wind Turbines Using Monte Carlo Simulation. M.S. Thesis, Air Force

Institute of Technology, Wright-Patterson Air Force Base, OH, USA, 162
pp.

Martinez, E., F. Sanz, S. Pellegrini, E. Jiménez, and J. Blanco (2009). Life-
cycle assessment of a 2-MW rated power wind turbine: CML method.
The International Journal of Life Cycle Assessment, 14(1), pp. 52-63.

McCulloch, M., M. Raynolds, and M. Laurie (2000). Life-Cycle Value
Assessment of a Wind Turbine. The Pembina Institute, Drayton Valley,
Alberta, Canada, 14 pp.

Nadal, G. (1995). Life cycle direct and indirect pollution associated with
PV and wind energy systems. In: ISES 1995: Solar World Congress.
Fundacion Bariloche, Harare, Zimbabwe, 11-15 September 1995, pp. 39

Pacca, S.A. (2003). Global Warming Effect Applied to Electricity Generation
Technologies. PhD Thesis, University of California, Berkeley, CA, USA,
191 pp.

Pacca, S.A., and A. Horvath (2002). Greenhouse gas emissions from
building and operating electric power plants in the upper Colorado River
Basin. Environmental Science & Technology, 36(14), pp. 3194-3200.

Pehnt, M. (2006). Dynamic life cycle assessment (LCA) of renewable energy
technologies. Renewable Energy, 31(1), pp. 55-71.

Pehnt, M., M. Oeser, and D.J. Swider (2008). Consequential environmental
system analysis of expected offshore wind electricity production in
Germany. Energy, 33(5), pp. 747-759.

Proops, J.L.R., PW. Gay, S. Speck, and T. Schroder (1996). The lifetime
pollution implications of various types of electricity generation. An input-
output analysis. Energy Policy, 24(3), pp. 229-237.

Rule, B.M., Z.J. Worth, and C.A. Boyle (2009). Comparison of life cycle
carbon dioxide emissions and embodied energy in four renewable
electricity generation technologies in New Zealand. Environmental
Science & Technology, 43(16), pp. 6406-6413.

Rydh, J., M. Jonsson, and P. Lindahl (2004). Replacement of Old
Wind Turbines Assessed from Energy, Environmental and Economic
Perspectives. University of Kalmar, Department of Technology, Kalmar,
Sweden, 33 pp.

Saskatchewan Energy Conservation and Development Authority
(1994). Levelized Cost and Full Fuel Cycle Environmental Impacts of
Saskatchewan’s Electric Supply Options. SECDA Publication No. T800-
94-004, Saskatoon, SK, Canada, 205 pp.

Schleisner, L. (2000). Life cycle assessment of a wind farm and related
externalities. Renewable Energy, 20(3), pp. 279-288.

Spitzley, D.V., and G.A. Keoleian (2005). Life Cycle Environmental and
Economic Assessment of Willow Biomass Electricity: A Comparison with
Other Renewable and Non-renewable Sources. Report No. CSS04-05R,
University of Michigan, Center for Sustainable Systems, Ann Arbor, MI,
USA, 69 pp.

Tremeac, B., and F. Meunier (2009). Life cycle analysis of 4.5 MW and 250
W wind turbines. Renewable and Sustainable Energy Reviews, 13(8),
pp. 2104-2110.

Uchiyama, Y. (1997). Life cycle analysis of photovoltaic cell and wind
power plants. In: JAEA Advisory Group Meeting on the Assessment of
Greenhouse Gas Emissions from the Full Energy Chain of Solar and

199



7k Fit 42

Wind Power, International Atomic Energy Agency, Vienna, Austria, 21-24
October 1996, pp. 111-122.

van de Vate, J.F. (1996). Comparison of the greenhouse gas emissions
from the full energy chains of solar and wind power generation. In: JAEA
Advisory Group Meeting organized by the IAEA Headquarters. |AEA,
Vienna, Austria, 21-24 October 1996, pp. 13.

Vattenfall AB (2003). Certified Environmental Product Declaration of
Electricity from Vattenfall AB’s Swedish Windpower Plants. Vattenfall,
Stockholm, Sweden, 31 pp.

Vattenfall AB (2010). Vattenfall Wind Power Certified Environmental Product
Declaration EPD of Electricity from Vattenfall’s Wind Farms. Vattenfall
Wind Power, Stockholm, Sweden, 51 pp.

Vestas Wind Systems A/S (2006). Life Cycle Assessment of Electricity
Produced from Onshore Sited Wind Power Plants Based on Vestas V82-
1.65 MW turbines. Vestas, Randers, Denmark, 77 pp.

Vestas Wind Systems A/S (2006). Life Cycle Assessment of Offshore
and Onshore Sited Wind Power Plants Based on Vestas V90-3.0 MW
Turbines. Vestas, Randers, Denmark, 60 pp.

Voorspools, K.R., E.A. Brouwers, and W.D. D’Haeseleer (2000). Energy
content and indirect greenhouse gas emissions embedded in ‘emission-
free’ power plants: Results for the low countries. Applied Energy, 67(3),
pp. 307-330.

Waters, T.M., R. Forrest, and D.C. McConnell (1997). Life-cycle assessment
of wind energy: A case study based on Baix Ebre Windfarm, Spain. In:
Wind Energy Conversion 1997: Proceedings of the Nineteenth BWEA
Wind Energy Conference, R. Hunter (ed.), Mechanical Engineering
Publications Limited, Heriot-Watt University, Edinburgh, UK, 16-18 July
1997, pp. 231-238.

Weinzettel, J., M. Reenaas, C. Solli, and E.G. Hertwich (2009). Life cycle
assessment of a floating offshore wind turbine. Renewable Energy,
34(3), pp. 742-747.

White, S. (2006). Net energy payback and CO, emissions from three
Midwestern wind farms: An update. Natural Resources Research, 15(4),
pp. 271-281.

White, S.W., and G.L. Kulcinski (1998). Net Energy Payback and CO,
Emissions from Wind-Generated Electricity in the Midwest. UWFDM-
1092, University of Wisconsin, Madison, WI, USA, 72 pp.

White, S.W., and G.L. Kulcinski (1999). Birth to Death’ Analysis of the
Energy Payback Ratio and CO, Gas Emission Rates from Coal, Fission,
Wind, and DT Fusion Power Plants. University of Wisconsin, Madison,
WI, USA, 17 pp.

Wibberley, L. (2001). Coal in a Sustainable Society. Australian Coal
Association Research Program, Brisbane, Queensland, Australia.

World Energy Council (2004). Comparison of Energy Systems Using Life
Cycle Assessment. World Energy Council, London, UK, 67 pp.

A.2.5.3 & B ARIEITRHKITER

AL EL )R T3 O A A 1A BRI AT I K RIAE K 5t
FEAGELEAT 4xifn VP i PR I 7 i . VP 45 R AEH9.3.4.4
W RE9AMET L.

A.2,53.1 IFHEHE

200

X R F AR A i A RE AR B K SCRRBEAT T VP, B
F T Bt A TR AN B AR AE AN, PR PP o T TR
BATHIKD . B A2 18 (2 iy o 0SRG2 AR L i 7
0t R FL B A A I GHGHE PP o R ) A 5 126 2 1 4
Wt (MLA.2.5.2) o AWK BEVRVE M1 _E i HIR AN A
PHE ) 3.

WG TRUPFE F 34 A7 B A (BT 480 B ok A ) B o1 S 3 ot
TEARAE R85 THATE 5 b A A I FH K A (B HE R B2 . e4h, BT
HEBRH P A IASE, B E EAAEAE S KA 7EA
EUE, KPR T AT . ST A e s PP R
FEAR MBS AT KSR, A IX e AR AR BT S — IR
MR B4 A TH 2 T T8R4 R (Gleick, 1993; Inhaber, 2004;
NETL, 2007a, b; WRA, 2008; FthenakisfIKim,
2010) . Uk, APFH & DRy 7 20 5 AR A I A 2.

ki &R

FHIRSCRR (80 52 1 26 FRAIE ST B A% 0 2 25 SCHRIZE T
Bl S A S R SR M DGR R] 21 B e R 32 Sk H %
B, v e TR B REAS Z 5 S0 H k. I
Az £ 1) 1R SRR AR o 80 SCHR H S Kot 12 o st Ak P R 1) SR
W RIS T AR TS PP (A R LR AR

Sk i

FITWACAR 1R 2 2% SCHK 56 42 142 01 100 3 RE B #6155 5 T A
FHRPEARAENI 22 30k . 24T HKRBE ST 930155, A
BN KA TSI & TR K32 4T K, A VST K
FHCCRLL: SLTPRAFIR LN 45 T A E R, G
5t oA e A ER N FKE, mmHE MEXZ
s WIRR S, UG EER T (MBUFHLE . ARBUR A
. BRI BN SR S) o 5 5E BA 1 1 51 2 K R
AR DAY ) 384T KA B DA S 36 4 S Al (i # 4 2)
FSE A S T8 R B R R A 2L, T .
AR IS AECHE AR 8 BRI AT, DR AT e i o 1) i
o oE AR HEAT AN I O i

HESH

R AR MR G Ko T TRET 04T,
XFRRRHE R BRIV FI R G R BEAT T E LI A
RBHBESOL K FELHE SO R G M B R S s
Js 7K S5 7 HE RN 7K B W HE o HE e v A 355 I I S AR Il 5
BR T RHEFR A EEOR, 6F 5 AR KA LGEE K72 4
BERGEARIEX Sy, R, PR ARG WSS fr . il
E IS % T D RE AL (REMWh £ T5K) o e
AR AN EAR B R ZAMER S, WA 2 A {E 2
(i



A.2.5.3.2

SEM R

CEC (2008). 2007 Environmental Performance Report of California’s
Electrical Generation System. California Energy Commission
(CEC) Final Staff Report, CA, USA.

Cohen, G., D.W. Kearney, C. Drive, D. Mar, and G.J. Kolb (1999). Final
Report on the Operation and Maintenance Improvement Program for
Concentrating Solar Plants. Sandia National Laboratories Technical
Report-SAND99-1290, doi:10.2172/8378, Albuquerque, NM, USA.

Dziegielewski, B., and T. Bik (2006). Water Use Benchmarks for
Thermoelectric Power Generation. Research Report of the Department
of Geography and Environmental Resources, Southern lllinois University,
Carbondale, IL, USA.

EPRI (2002). Water and sustainability (Volume 2): an assessment of water
demand, supply, and quality in the U.S.-the next half century. Technical
Report 1006785, Electric Power Research Institute (EPRI). Palo Alto,
CA, USA.

EPRIand US DOE (1997). Renewable Energy Technology Characterizations.
EPRI Topical Report-109496, Electric Power Research Institute
(EPRI) and U.S. Department of Energy (US DOE), Palo Alto, CA and
Washington, DC, USA.

Feeley, T.J., L. Green, J.T. Murphy, J. Hoffmann, and B.A. Carney (2005).
Department of Energy / Office of Fossil Energy’s Power Plant Water
Management R & D Program. National Energy Technology Laboratory,
Pittsburgh, PA, USA, 18 pp. Available at: www.netl.doe.gov/technologies/
coalpower/ewr/pubs/IEP_Power_Plant_Water_R%26D_Final_1.pdf.

Feeley, T.J., T.J. Skone, G.J. Stiegel, A. Mcnemar, M. Nemeth, B.
Schimmoller, J.T. Murphy, and L. Manfredo (2008). Water: A critical
resource in the thermoelectric power industry. Energy, 33, pp. 1-11.

Fthenakis, V., and H.C. Kim (2010). Life-cycle uses of water in U.S.
electricity generation. Renewable and Sustainable Energy Reviews, 14,
pp. 2039-2048.

Gleick, P.(1992). Environmental consequences of hydroelectric development:
The role of facility size and type. Energy, 17(8), pp. 735-747.

Gleick, P. (1993). Water in Crisis: A Guide to the World’s Fresh Water
Resources. Oxford University Press, New York, NY, USA.

Hoffmann, J., S. Forbes, and T. Feeley (2004). Estimating Freshwater
Needs to Meet 2025 Electricity Generating Capacity Forecasts. National
Energy Technology Laboratory Pittsburgh, PA, USA, 12 pp. Available
at: www.netl.doe.gov/technologies /coalpower/ewr/pubs/Estimating%20
Freshwater%20Needs %20t0%202025.pdf.

Inhaber, H. (2004). Water use in renewable and conventional
electricity  production.  Energy  Sources, Part A: Recovery,
Utilization, and  Environmental — Effects, 26, pp. 309-322,

doi:10.1080/00908310490266698.

Kelly, B. (2006). Nexant Parabolic Trough Solar Power Plant Systems
Analysis-Task 2: Comparison of Wet and Dry Rankine Cycle Heat
Rejection.  Subcontractor  Report-NREL/SR-550-40163, National
Renewable Energy Laboratory (NREL), Golden, CO, USA. Available at:
www.nrel.gov/csp/troughnet/pdfs/40163.pdf.

Leitner, A. (2002). Fuel from the Sky: Solar Power’s Potential for Western
Energy Supply. Subcontractor Report-NREL/SR 550-32160, National
Renewable Energy Laboratory (NREL), Golden, CO, USA. Available at:
www.nrel.gov/csp/pdfs/32160.pdf.

Mann, M., and P. Spath (1997). Life Cycle Assessment of a Biomass
Gasification Combined-Cycle System. Technical Report-TP-430-23076,
National Renewable Energy Laboratory (NREL), Golden, CO, USA.
Available at: www.nrel.gov/docs/legosti/fy98/23076.pdf.

Meridian (1989). Energy System Emissions and Material Requirements.
Meridian Corporation Report to U.S. Department of Energy (DOE),
Washington, DC, USA.

NETL (2007). Cost and Performance Baseline for Fossil Energy Plants-
Volume 1: Bituminous Coal and Natural Gas to Electricity Final Report.
DOE/NETL-2007/1281, National Energy Technology Laboratory (NETL),
Pittsburgh, PA, USA. Available at www.netl.doe.gov/energy-analyses/
pubs/BitBase_FinRep_2007.pdf.

NETL (2007). Power Plant Water Usage and Loss Study. 2007 Update.
National Energy Technology Laboratory (NETL), Pittsburgh, PA, USA.
Available at: www.netl.doe.gov/technologies/coalpower/gasification/
pubs/pdf/WaterReport_Revised%20May2007.pdf.

NETL (2009). Estimating Freshwater Needs to Meet Future Thermoelectric
Generation Requirements. DOE/NETL-400/2009/1339, National Energy
Technology Laboratory (NETL), Pittsburgh, PA, USA. Available at: www.
netl.doe.gov/energy-analyses/pubs/2009%20Water%20Needs%20
Analysis%20-%20Final%20%289-30-2009%29.pdf.

NETL (2009). Existing Plants, Emissions and Capture — Setting Water-
Energy R&D Program Goals. DOE/NETL-2009/1372, National Energy
Technology Laboratory (NETL), Pittsburgh, PA, USA. Available at: www.
netl.doe.gov/technologies/coalpower/ewr/water/pdfs/EPEC%20water-
energy%20R%26D%20goal%20update%20v.1%20may09.pdf.

Sargent & Lundy (2003). Assessment of Parabolic Trough and Power Tower
Solar Technology Cost and Performance Forecasts. NREL/SR-550-
34440, National Renewable Energy Laboratory (NREL), Golden, CO,
USA. Available at: www.nrel.gov/docs/fy04osti/34440.pdf.

Stoddard, L., J. Abiecunas, and R.O. Connell (2006). Economic, Energy,
and Environmental Benefits of Concentrating Solar Power in California.
NREL/SR-550-39291, National Renewable Energy Laboratory (NREL),
Golden, CO, USA. Available at: www.nrel.gov/docs/fy060sti/39291.pdf.

Torcellini, P., N. Long, and R. Judkoff (2003). Consumptive Water Use
for U.S. Power Production. Technical Report-TP-550-33905, National
Renewable Energy Laboratory (NREL), Golden, CO, USA. Available at:
www.nrel.gov/docs/fy04osti/33905.pdf.

Turchi, C., M. Wagner, and C. Kutscher (2010). Water Use in Parabolic
Trough Power Plants: Summary Results from WorleyParsons’ Analyses.
NREL/TP-5500-49468, National Renewable Energy Laboratory (NREL),
Golden, CO, USA. Available at: www.nrel.gov/docs/fy110sti/49468.pdf.

US DOE (2009). Concentrating Solar Power Commercial Application Study:
Reducing Water Consumption of Concentrating Solar Power Electricity
Generation. Report to Congress. U.S. Department of Energy (DOE),
Washington, DC, USA.

Viebahn, P., S. Kronshage, F. Trieb, and Y. Lechon (2008). Final Report
on Technical Data, Costs, and Life Cycle Inventories of Solar Thermal
Power Plants. Project 502687, New Energy Externalities Developments
for Sustainability (NEEDS), Brussels, Belgium, 95 pp. Available at:
www.needs-project.org/RS1a/RS1a%20D12.2%20Final%20report%20
concentrating%20solar%20thermal%20power%20plants.pdf.

201



7k

B2

WorleyParsons (2009). Analysis of Wet and Dry Condensing 125 MW
Parabolic Trough Power Plants. WorleyParsons Report No. NREL-2-
ME-REP-0002-R0, WorleyParsons Group, North Sydney, Australia.

WorleyParsons (2009). Beacon Solar Energy Project Dry Cooling Evaluation.
WorleyParsons Report No. FPLS-0-LI-450-0001, WorleyParsons Group,
North Sydney, Australia.

WorleyParsons (2010). Material Input for Life Cycle Assessment Task
5 Subtask 2: O&M Schedules. WorleyParsons Report No. NREL-
0-LS-019-0005, WorleyParsons Group, North Sydney, Australia.

WorleyParsons (2010). Parabolic Trough Reference Plant for Cost Modeling
with the Solar Advisor Model. WorleyParsons Report, WorleyParsons
Group, North Sydney, Australia.

WRA (2008). A Sustainable Path: Meeting Nevada’s Water and Energy
Demands. Western Resource Advocates (WRA), Boulder, CO, USA, 43
pp. Available at: www.westernresourceadvocates.org/water/NVenergy-
waterreport.pdf.

Yang, X., and B. Dziegielewski (2007). Water use by thermoelectric power
plants in the United States. Journal of the American Water Resources
Association, 43, pp. 160-169.

A.2.5.4 R

AR T 559.3.4.7 15 BT I3 %5 RESRBOA K K 5 X
RrvPAl Jrid, RO T 2% SO O E B (RA.2.5),

XF R IZ AN AR 1) 5E A 2 Fh, TR B ek AN
W0 % (Haimes, 2009). 7& TF %l 3 AR B 8k,
DA DA A 7 208 X KU (R)=HE (p) > )5 R (C). 3X
B SIS A RS R DGR R 2R, I 25 5 i) ok
SRR, HE 2, FIRRAHIRTT W RE AL R B XU R 3% FE
PR XU ] 25 2 1) 4 H B4 (Gregory Ml Lichtenstein, 1994
; Stirling, 1999), I H H H ACF Iy, KU PP
fhORIPPAN AR AF B A S 0 el In LAREXS , IR G Ab oty K
T Hklk(WBGU, 2000). i1, Renn%s(2001)%F XU 4>
N AR BT L, B H R s AT R R R T R
PR L, () ya L, (3)A n] 25 e H (B Ve )
. Kristensen(2006)H2 T 4r 3t 7 % LUE—25 553
AL, AR, RGO AR IR HOH BRI R
G LA AR SR A S0 RS, 88 L8 T T B — A E O R
(Samson%%, 2009; AvenfliZio, 2011; Elahi, 2011).

X 559.3.4.7 45 I il - ol BE U 4 A (1 5 A0 KRS PEARY
ST BT RS LU VPG 7 v, e R TR B U A S B (PSIT) B
2012090 AR VL 1) Ty Vs HoAZ 0 A RE IR AR OC HE XSk
B4 72 (ENSAD)(Hirschberg%s:, 1998, 2003a; Burgherr
4%, 2004, 2008; BurgherrfilHirschberg, 2005)., *% &
P AT REUR S R OC ), O AT R AR T
Ky ML REAE . Kigishy . XA 085 . W01/

202

B AR R A BRI AL B AR AT — AN (EE, BT
A IR IAERIE T8 AR RE . X T4 A AE YR BE
(L . RARS)FUKHIN S, ENSADAF A 19704:-2008
EMRE LA .. X T, R 22145 (PSA)
DL G AB Sl (Hirschberg®s, 2004a). Atk F, T
[ SR A5 A R BN AL, R AT A B YR 2 AR RS (R K HRL)
T IA MG . STV AL KA. TR
I A A ya B G PR, LA ToR i 0l AR 3 W 0 At 2 A
ho IXICH LR AR BABEICAR K HL IR 3 B &5 R 7 AR 5

SCHR AR HE RS I — AR S8 [ X #EPSI
IENSADH L FEAELE Y, A iR Sl il 41— AL S
SREN A e ) K W

EN YN Ay

210 N A5 B

/0200 NI L

J iz AR A B
RIS A Pk 17 2 il

SO0 TR B o L R 7T AR 5 20 D 26km2.8
2R 220 50077 5752000,

P RAAEP AR A, &g RS =A%
TEFRER, NAFE1ES KEAZ(OECD)MIEA T G 1E
ERIBAGEZR UL MEE7EEY  27). X2
ARXMW, FA S RIEEZ(WOECDHEU 27)f1 122
REIENAEOECDE S 2 M7 5 . WA HE QR B A 2e 4
SCAY T TR AEAE % B 2 7 5 (Burgherr fllHirschberg, 2008)
o LAHECHE, (R ERER TALAEX) (CCIY)$4t T 1994-
1999 A IR FH A, DR MM K iz — At 340 P 0 o e 1
T, AR, AR A K R B (Hirschberg
2. 2003a, b). 7£2000-2009311), E R TAVAE
Y%y FATHORBEAE I BAE T NS, X s L SR
PEANGE A IR o 3T Bk B 2 A T PR AE BEVR B, Ak
0 T3 [H 5% (i1 OECDMIRK 8327 [H) B AT AR % 1k o

- RE U BE AT B Ik 142 WLy 2R B T A B AL
P X T BEUREE, FIATE I K0.35%0 R R 4L, K Hhvie
BEONERE I o X RRE . K HURTET R AT 2 R
TR, @A fh O RE, A AR A, T
FRM ) H A KA1 GWH %t (GWe)fE 1, DALk +E
MTIETLH IR (GWeH)o 3R EXS BOR VAL A2 1
LR bR, AL GWetE Jy B AR LA

A2.6 XiEEXFEZRE

IPCC (nl 7L e il 5 il g R AL AR sl 4 75 ) 1]



B2 Tk

KA2.5: THESETE R E R A BRI ML .

b
PSIFFIENSADH i 1 5K (25 A4ET) St .
OECD: 1970-2008+; 86t dill; 2,239 AJET . EU 27: 1970-2008%:; 455 ik; 989 AJET . :-OECD (A E): 1970-20084; 163
Y 5.8085ET: (Burgherrs:, 2011).
PN : HirschbergZs (1998) ; Burgherrss (2004, 2008) .
HE (1994-1999) . 818 ii; 11,302 AZET- (HirschbergZ:, 2003a; BurgherrfliHirschberg, 2007) .
FFE (2000-2009) = Ay b L, R H 5K e A A 7 MRS B R (SATW) SR B 155 HE 7 2000-20094F [F3E T %62, SATWHR I (14 & {E
SET RIET A (MU AR o DRG, S2EToiih S, AR (b R BRI AR TR (80, B R SR At T A SaE T A
30%, (Hirschberg%, 2003a; BurgherrfliHirschberg, 2007). H[E[{di#E1T % (2000-2009) = 3.14 AJET/IGWesE.

Al
PSI FIENSADH % FK (25 ASETD) S
OECD: 1970-2008; 179t i#i; 3,383 AJET-. EU 27: 1970-2008; 64iL=fii; 1,236 AJET-. JE-OECD: 1970-2008; 351 i; 19,376
AJET (Burgherr:, 2011) .
FLFSE: Hirschberg®s (1998) . Burgherrs: (2004, 2008) .

KRS
PSI [IENSADAME FiE;  HoK (B AZET) FHik 1.
OECD: 1970-2008; 109 #i; 1,257 AFET-. EU 27: 1970-2008; 37, L fi; 366 AJL1-. JE-OECD: 1970-2008; 77icik; 1,549\
T (Burgherr&, 2011) .
BIWF9T: Hirschbergss (1998) . Burgherrs (2004, 2008) . BurgherrfliHirschberg (2005) .

e
HA(Gen. ID- K[ NHE, Bt WL 22217l (PSA) (Roth%E, 2009) .
AR (Gen. 1D - WP 7K s i 3E (EPR) 20304, it WAL 2 40P % (PSA) (Roth%%, 2009) . T4 & eititkae, fenl R
WCE B (SAM) I EBN XA EN ARG, E0 FIREPRIGILA 45 RR I W F AR 72015, R AZ(EF)) . 3.83E-07 AJET2/ GWeff:; Katk
PETANZ(LF) : 1.03E-05 AZET/ GWetE; BAET- AL (TF): 1.07E-05 AZET/ GWet) . {HJE, HTFH) MR E K (1,600 MW) LLA B K1)
AHOCTBUR A, AR SR ) e R SR mT i s i (K2948,800 A 4ET) o
DAL REREI RSO, BRI () BT NG RS, iR 1K) 2 I e 52 S A S J I 0 A 3 BT 2B T N, A BRI RE IR Bk (1
P5) ZET N E b 45Kk 2 4 (Hirschberg4s, 19984) o IRk, i 88 AR =AM A5 (s e B st N2,
ZH 25 HE, TMI-2: TMI-235 8 R AR 0 BT B A R A B RG F o F T RO PR R A IR 2 AR IR AR AT 3805 52 9 40\ -
PEIBRTF (SV) o WS AR NI HARRI<T mSv o« MIIX GRS, Avhin—MERET. Ak, F14.407 ANZR) JHia X
i, & 215 &2 WHirschberg4 (1998) .
VIR DA 31N EHESET: HETPSARIL S, H9000-33000Fa 48T A% (Hirschberg®, 1998) .
PSR ) /R T DURI e i) Btk 6 Tl S0 B R AR MG JS 7048 I 12 3 22 L A 2 00 (43 2 107 1) 299000 A S113EN Ik~ BR (11 2133000 A (Hirschberg
&, 1998) . IRIEIEE EVF 2 A2 — DU IR I, 7Evs Y IR, DRSS TR 28 T 1) A4 rT 124000 A (DR DUR)iR s, 2005) o
XAl E B EAC T PSIK I R, H2, XA FBR T Gt T X

IKEE

PSIFENSADEMIE P Tk (25 AB6T) Fi1 o
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i (19754E R AT AN A7 ¥ ME /K 3530 (Burgherrds:, 2011) .
. FLHIWFSY: Hirschberg4s (1998) ; Burgherrss (2004, 2008) .
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Tk H 52— ERFIRS.
IHTATIET R 4R Burgherr®s (2011) .
BT PR ERA N, BORE R 2 % AW (Burgherr, 2008) .
FLUREST: Hirschberg®: (2004b) . Burgherr: (2008) . Roth%: (2009) .
HEWFFT: Ungers?s (1982) . Fthenakis®s (2006) . FthenakisFlIKim (2010) .
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T VIR E WAL, R Ja R 5 ZA BT (Burgherrds, 2011) .

HHIE: Rothds (2009) .
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