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- % T R R E 24 H i (Biomass Cofiring )4 7 #5877 Excel fh %
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- #x & # 4~ & (Heat Rate Improvement) 4 17 #- 3% 97 Excel #h % &
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Excel E B35 £ .02 Visual Basic £ % » # - A {7l ang L L Q)@
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'These statistical processes include Geometric Brownian Motion (GBM), Mean Reversion (MR) and Exponential Mean
Reversion (EMR).



kel ¥ ( coal, natural gas, biomass)

54

[
,:F’
w

=

- %75 % (NO, SO,)

- - GHG#E™ 3§64 5

« %R FURMEZ i (Biomass Cofiring )

J]'*um. FF HMAREL 4 T AR & B £ 3x(net zero) e TR
FRBRED AT R et R § 2 D e O % § W( GHG) i
WP o BEF - P BB ARATA D S F R
PR EH TG AR FR LV RES T Rl T E
RS B T R T RE 0-10% 2 TR AR RFE
AT E R A T AR L

- ARHE —100% 2% TR
SR EER - B RRE TR 0-10% 2 Fa v

PG RRTRHT S 2055 REL TR L T ERR T

?wﬁﬁ ?°E%P—%%?@@ww&%i R TIRET L
FREHBEALR -

/

1% CAM Hi23] & 45 2 4 2
7 CAM 3] ¥

1y

Biomass Cofiring & % (Biomass Cofiring20 ROC GEN.xls)
£ % 232 (CAM_Assumptions20 GEN.xls)

TN @?J » SRz BaK
1. £ % 2382 BX& (Input Global Assumptions Data)

- LEHERFRES T FEBERLBEL R F T
ﬁi;f]%élfr},E’IGlobal?\;ﬁE%lt‘ﬁ’:iﬁ;{ #c %
CAM_Assumptions20_GEN.xIs #% ¥ Forecast 5 % & # = & /i $o
RFHL o

\\\?{r



o i P

1,

B

1-3 & A s " Sldg &

DO NOT MOVE CELLS IN THIS SECTION

Project-Specific Real Discount Rates Value Worksheet Instructions

Biomass Cofiring Discount Rate 7.00% The yellow-colored cells on this worksheet represent

Heat Rate Improvement Discount Rate 7.00% all of the primary modeling assumptions used

Forest Carbon Sequestration Discount Rate 7.00% in the Biomass-Cofiring spreadsheet model.

Transmission & Distribution Efficiency Discount Rate 7.00%

Repowering Coal to Natural Gas Discount Rate 7.00% The user should input company-specific data into

Environmental Dispatch Discount Rate 7.00% the yellow-colored cells.

DSM Projects Discount Rate 7.00%

New Renewables Projects Discount Rate 7.00%

"Offset" Projects Discount Rate 7.00% Data Input Key

Financial Assumptions Value Black Text = User-defined input values.

Current Year 2005

Combined Corporate Tax Rate (Federal and State) 35.00% Red Text = Value is defined by user in a
different location. Users should not

Carbon Assumptions Values alter these values locally.

CO2 Allowance Price ($/ton CO2e) 3.00

CO2 Reduction Discount Rate (%) 7.00% Macro = Macro control button.

Carbon Price "Pass Through" (%) 67.00%)

Annual Escalation Rate - CO2e 5.00%)

Avoided Grid Emissions SOx NOx HG co2 Capacity Factor

by Generation Type (tons/MW-Yr) (tons/MW-Yr) | (Ibs/MW-Yr) (tons/MW-YT) (%)

Nuclear 6.40 4.32 0.069 6,531.72 NA

Wind 2.26 1.66 0.024 2,765.72 34.50%

Solar 0.52 0.52 0.006 1,150.95 18.30%

Biomass 6.06 4.09 0.065 6,188.47 90.00%

Methane (LFG, CMM, MD)/2 5.69 3.84 0.061 5,806.00 80.00%

Energy Conservation / DSM 54.80 20.59 0.378 8,380.46 100.00%

ECAR Grid Average /3 54.80 20.59 0.378 8,380.46 100.00%

2. BRIEFEET
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Sl

i #% #4 /7 Biomass CoﬁrngO
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E

-1

2% (Input Project Assumptions Data )
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mé@%

[ NYe

» 2dod 14 91

0-

I FR e Bcis o

T#&

vﬂ%‘—; A

(base case)

(project case) P& 45

o
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. . . Coal Only Biomass Co-Fired
Project Specific Assumptions Plant Coal Plant
Option period NA 2005-2009
Project Lifetime (Yrs) 24 24
Local Property Tax Rate NA 2.50%
Production Tax Credit ($/MWh) 0] 0.00
Capacity Retrofitted (MW) 500 500
Capital Cost of Cofiring Retrofit ($/kW) (0] 125.00
Construction Period (Years) 0 0
Capacity Factor 75% 75%
Heat Rate (Btu/kWh) 10,000 10,020
Heat Rate Penalty for Cofiring (%) 0.0% 0.2%
% Biomass Co-Fired 0% 2.0%
SO2 Emissions Factor for Fuel (Ib/MMBtu) 0.600 0.600
NOx Emissions Rate for Fuel (Ib/MMBtu) 0.35 0.35
Hg Emissions Factor for Fuel (Ib/MMBtu) 0.0000020 0.0000020
CO2 Emissions Factor for Fuel (Ib/MMBTU) 205 205
CO2 Emissions Rate from Generation (Ib/MWh) 2,053 2,016
FOM ($ /KW-Yr) 26.50 26.70
Unit VOM ($/MWh) 1.50 1.50

[SX)

3. ATR A ngtm@?] » (Input Sensitivity Analysis Parameters )

ER M R

AR P M P -

S ERY T

Biomass Cofiring20 ROC GEN.xls £ ® =1 Sensitivity 3#

# i~ 1

af%’#

F'Bf BEFIEREAF
X8 2 ’ﬁ;eii“ﬁa?]

4. FHE A7 a"»&mﬁj ~ (Input Scenario Analysis Parameters)

K his g

Scenario :F & 4 » 13 wté\ﬁa?l » AR E B BR Sl o

Ry
e xx ﬁkg%ﬁiﬁm%”“ﬁ@’@“ﬁ%“”%ﬁ#?
RO gD Fae oz 3 PP EFREF AT SR T F 7

F# A 7 Biomass Cofiring20 ROC GENxIs #§ 7 &

# Biomass_Cofiring20 ROC GEN.xls #%* 7 Results &8 % 4 F 8h:F

T A
Analysis ) | °
TRLEPTE S

7 2LiE T Click Here to Run Complete Deterministic Analysis | » 7

Biomass_Cofiring20 ROC_GEN.xIs # ¥ 7 Results 3% % ¥ ¢ T 3R -
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Biomass Cofiring ) | # # >

dod 1-5 977 o

kd 15 97 0 TP L BT R F

No) BHEi - 67 450 § AL T %
¥ & (2005-2029)
WEAYES S (7 F
12 @ T PV Gross Margin(After-Tax) | 5 2362 F & # ~ ; %
LR B e

o
Jz » (Revenue )

kA

% 373 % (Comprehension Analysis Result —

L 3 (”yes” or

TR R R et

Yo » (Revenue) 5 1,4453 7 8 % ~ » %‘Lé

iﬁ%£$$)ﬂémm9ggim,@f

f—ruﬁz

574 K= ),
& :v:i%ﬁ'n ’L‘f

IR S
15 14453 FHE A b g
HEE g A ) P
10832 F %~ » 4 4‘1?@ R T e R
I3FHE~E FEYF DR 5 10844
MiEvs 5 2344 FHE A P ERB R § R £
iR B 07 F F

B AT TRAITI A E G §
-

HEEREE

2.54 % /e (=1.8/0.7) -

l an i SR T RUR
# BRE 2~ TLevelized GHG Abatement Cost ( After-Tax ) | &

%\» 15 J'?r a_,f{/vbj%"" ?ﬁﬂb

% 5 A5t

1.8 7 4 %

J%/_J,

p g

’%’7}:} ;/fg_fg,g%éfg%c

v AL 34 7

7
~

AT

TLA 53 %

- N 2y
%m’ﬁ@

@ 6‘3&

ETIRS

HPF

ﬁ’];ﬁ ’1: IJ /9—2

Comprehensive Analytic Results -- Biomass Cofiring
Deterministic
Includes CO2 Forward Price? ($/ton CO2e) No | Yes
Biomass : | Biomass :
Coal Plant Co-Fired Difference I Coal Plant Co-Fired Difference
|
Financial Information |
Revenues 1,445,274,579 1,445,274,579 0: 1,525,969,076 1,525,969,076 0
Total Operating Cost (Fixed plus Variable 1,081,878,143 1,083,172,651 1,294,507I 1,280,253,436  1,277,969,253 -2,284,183
|
Capital Cost 0 1,250,000 1,250, OOOI 0 1,250,000 1,250,000
Total Cost 1,081,878,143 1,084,422,651 2,544,507, 1,280,253,436 1,279,219,253 -1,034,183
PV Gross Margin (Pre-Tax) $ 363,396,435 $ 360,851,928 $ (2544,507)| $ 245,715,640 $ 246,749,823 $ 1,034,183
PV Gross Margin (After-Tax) $ 236,207,683 $ 234,408,827 $ (1,798,856)' $ 159,715,166 $ 160,242,459 $ 527,293
|
GHG Emissions Reductions (tons CO2e) |
GHG Emissions Reductions (2010-2012) 0 182,495 182,495 | 0 182,495 182,495
GHG Emissions Reductions (Project Life) 0 1,520,796 1,520,796 | 0 1,520,796 1,520,796
PV GHG Emissions Reductions (Project Life) 0 708,909 708,909 | 0 708,909 708,909
|
Levelized GHG Abatement Cost (After-Tax) |
PV $ Net Income / PV Ton CO2e (Project Life) $ (2.54)| NA

-12 -



FARF PR ($3/HE) o RT MR  FEYPF LT
Jer % B D 15260 B E > RBVER T R A4 5 1280.3
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TRV E RS T eSS JIEREE L 1602 FHE A &g
C B RARR e R IR E R 05 FHE A HT 2 0 F
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NEEAITRE

by

wc»

RAEAAT 0 5 AT TEA T3 B2 e T TA TS 0 42
v % po# iR TACR A T AR M A 4T B T r7‘ TR F CRE R
B A T o

PG RR LA [ g @ T RABAR
% #c . P4 7237 F ( Financial Discount Rate ) ~ % & & & ( Mercury
Abatement Cost) ~ ¥ =4 F = » (Expected Capital Cost ) % 2 B iy %L
5] fi = &~ (Delivered Biomass Price) %87 28 % ik » 2 447
SERMAEARZEBA G TR

B 1157 5 2% TRGEE TR SR i i 4 T E o A
177 & B0 BEE BT 0 LA AT R R RCCR RS T o i ¥

LR A aai B =2 A 5 §$2.54/5 COye -
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Biomass Cofiring
Sensitivity Analysis

+25% —25%

Delivered Biomass
Price

Real Discount Rate 4% . 10%

Mercurycf)\:tatement . 25% :. + 25%

Capital Cost + 25% !:l — 25%

($6.00) ($4.00) ($2.00) $0.00 $2.00
Capital Cost Mercury Abatement Cost Real Discount Rate Delivered Biomass Price
||:| Output w/Low ($2.11) ($3.03) ($3.25) $0.11
|- Output w/High ($2.96) ($2.05) ($2.13) ($5.18)
|o Defautt GHG Abatement Cost ($2.54)

($/ton CO2e)

Bl -1 %R RGREL Fitpd > g AT &

A

TR AT BRI A R REFFRA R OB TS - R
‘,( ) z - )

Bp e H|ETR G BR LT P S FREFAT

BRI AR g B EFRA T R R A ERE T3
j’;}E’:: E TLEP'\Y%’}%J 4 7 o

+ N\ 5 ‘pz
% 1-6 8 A~ 172 {8 BEK
Scenario Analysis Results
Variable Default Scenario 1 Scenario 2 Scenario 3
Financial Discount Rate (%) 7.00% 3.00% 5.00% 10.00%
Mercury Abatement Cost Adjustment (%) 0% 25% 10% -25%
Capital Cost Adjustment (%) 0% 50% 25% -25%
Biomass Fuel Price Adjustment (%) 0% -50% -25% 50%
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2 01-6 “Tm R TRURMES FA - F PR ETR 'Ta BT 2 B
W mEA AT 0k R R T IS X & #_ (Default) ¢t > ¥ "’ﬁﬁﬂﬁﬁ'
ﬁm3‘%&¢$\ﬁgaEAiaiﬁﬁ%ﬂﬁﬂ&*%T%&”
ik 2 g B 12 4 B A R AT % o

Change in After-Tax

Gross Margin

Biomass Co-Firing
Scenario Analysis

$4.00 $6.00
$3.00 "\ - $4.00
$2.00 / -
/ $3.03 \ F$200 2@
~ $1.00 (SNe)
: / 06 g9
p - $0.00 T c
$0.00 ‘ .
v 4 5e
($1.00) ($ly/ | 2000 S z
M ($4.54) \ <3
i ($2.00) 0z
| ($4.37) | (54.00) 5 5
| (83.00)
 (54.00) (5417 _r (35000
N ($5.00) ($8.00)
s Default Scenario 1 Scenario 2 Scenario 3

Investment Scenario

‘I:IChange in PV Gross Margin (After-Tax) ==l evelized GHG Abatement Cost ($PV/PV Ton CO2e) ‘

Bl 12 2B F PRRE S AR T RREL T At

=B 1-2 #r57 > 8 1 (Scenario 1) ¥ 37 F "% 2 39 ~ “,fiﬁ» *
b 2596 T R B ORE A R e i A e 50902 4 A A B R
2 AT R 5006 A R E REEAVE P ED RIS ANER
R A TR ’fi‘gﬁc303§§im’$i%4cm/*ﬁum'/«)E‘“:‘Eii”"?ﬁ“'*
Priiean= § i RPERE LT 0 A TG $4.28/8F CO2e g E o

s o F AT LA D 1096~ 5 & F AT E 2506~ T RGT LR
2R R eE A AT 25002 4 %"5; S| R kB 4 5096 0 TS 3
(Scenario 3) ePERXPF » B E > S EARR L HPFRE L JIER
@ﬁ&@%#&ﬁfﬁ*4Wﬁ§éa,£@;§ﬂmﬁ%ﬁ$iﬁﬁ
% $6.17

-15-



SR %R ?ﬁ%ﬁ’}%‘r
BB A R EREL AT R e FASHIA TR Excel f
4t #h—Real Option Calculator version 1.1; § & * F4p b T4 » & 54
Sl BUR T E MRl R LA T R A TR TR el
» T R FEWE R FERREALA G R jﬂz"" 7
Biomass_Cofiring20 ROC_GEN.xIs #% ® 7 Results :# 8 % e+ + 835 T
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Comprehensive Analytic Results -- Biomass Cofiring

Stochastic
Includes CO2 Forward Price? ($/ton CO2e) No | Yes
Coal Plant g'{f_::?:z Difference | Coal Plant E::_E?ZS Difference
ROC Scenario Name "Coal0" "BiomassO" : "Coal$" "Biomass$"
Financial Information |
Revenues NA NA | NA NA NA|
|
Total Operating Cost (Fixed plus Variable) NA NA NAl NA NA NA
Capital Cost 0 1,250,000 1,250,000l 0 1,250,000 1,250,000
Total Cost NA NA Nal NA NA NA
PV Gross Margin (Pre-Tax) NA NA Nal NA NA NA
PV Gross Margin (After-Tax) $ 232,689,476 $  231,365302 $ (1,324,174): $ 157,333,042 $ 157,022,770 (310,271)
GHG Emissions Reductions (tons CO2e) :
GHG Emissions Reductions (2010-2012) 0 182,495 182,495 0 182,495 182,495
GHG Emissions Reductions (Project Life) 0 1,520,796 1,520,796 | 0 1,520,796 1,520,796
PV GHG Emissions Reductions (Project Life) 0 708,909 708,909 | 0 708,909 708,909
|
Levelized GHG Abatement Cost (After-Tax) |
PV $ Net Income / PV Ton CO2e (Project Life) $ (1.87)) NA
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B EFREET AR fF BT E 45.13%
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% FRFEHBOL RS --RTRBREL T

exercise exercise
probability threshold

exercise ) )
relationship Option: Biomass

0.00% All Values

0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE
0.00% INACTIVE

O© 00 ~NO Ul WNE O

ol
=)

[ER
w

43.10% 03.17 Greater than
13.08% 03.20 Greater than
5.80% 03.35 Greater than
5.96% 03.09 Greater than

Don't Exercise Cofiring

w
~

w
w
I

Can't exercise
Can't exercise
Can't exercise
Can't exercise
Can't exercise
Can't exercise
Can't exercise
Can't exercise 1 2 3 4
Can't exercise

w W
w [l N
I I I

CO2 Emissions Price

N
©
|

N 1z sk 4L
Rt RE

REIEZ ofT R RTESIT IR AT E R T ERELSITEZ
WA B R IRAedk 129 997 > R A AT o A ITEEH s T R
— “Yes,” ;& T3 T g — “Noy = HHEA S A7 > F73 F jg =

PR R o BENE
: BAA R FEREARI DA § RN T

WA R R e i

R IR T S R F E SN R T

TR T Ao F PR FRLINGY TERE
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REREATEERE A

Determinis Stochast Real Option
$ (1,798,856) $ 527,293 | $ (1,324,174.04) $ (310,271) | $ (191,792)
182,495 182,495 182,495 182,495 123,979
1,520,796 1,520,796 1,520,796 1,520,796 965,947
708,909 708,909 708,909 708,909 421,178
$ (2.54) $ (1.87)

A COyRr ek B
% 1-10 #75F 3
ez

5

ﬁf#?&ﬁ@i?ﬁ%i*%?%??“ﬁﬁ?%
PRy BREA T O BT RREL T
-3 TLEe}%\;}iHs; = 60,832 #g>2010-2012 & # &+
¥ £33 5 18249598 » 2 R (2004-2028) 1,520,796 #¢ >
VRS 3 bR TReTREIT I A E (% 0 F )
= F PR D

2
[
Pt 4 8
43 & 708,909 # o

For s e s
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R ERET

Greenhouse Gas Emissions Reductions

§lompnd g

Deterministic and
Stochastic Values
for Annual GHG

Project Emissions

Calendar Year Year Reductions

(tons CO2e)
2005 0 60,832
2006 il 60,832
2007 2 60,832
2008 3 60,832
2009 4 60,832
2010 5 60,832
2011 6 60,832
2012 i 60,832
2013 8 60,832
2014 9 60,832
2015 10 60,832
2016 atil 60,832
2017 12 60,832
2018 13 60,832
2019 14 60,832
2020 15 60,832
2021 16 60,832
2022 17 60,832
2023 18 60,832
2024 19 60,832
2025 20 60,832
2026 21 60,832
2027 22 60,832
2028 23 60,832
2029 24 60,832
1,520,796
GHG Reductions (2004-28) 708,909

PV GHG Reductions (2004-28)
182,495
GHG Reductions (2010-2012)

Cumulative
Potential Annual
Emissions
Reductions
(tons CO2e)

1,520,796
1,459,964
1,399,132
1,338,300
1,277,468
1,216,637
1,155,805
1,094,973
1,034,141
973,309
912,477
851,646
790,814
729,982
669,150
608,318
547,486
486,655
425,823
364,991
304,159
243,327
182,495
121,664
60,832

NA
NA

NA

Expected
Probability of
Annual Option

Exercise

(tons CO2e)

0.00%
43.10%
13.08%

5.80%

5.96%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

NA
NA

NA

Expected Cumulative
Probability of Annual
Option Exercise
(tons CO2e)

0.00%
43.10%
56.18%
61.97%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%
67.94%

NA
NA

NA

Expected Value
of Annual
Emissions

Reductions
(tons CO2e)

0
26,219
34,175
37,700
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326
41,326

965,947
421,178

123,979

R P RTE R

(0 it

5 43.10%

FEFFONCF MR E S 26219 (=60,832%43.109) #F 5 % 2
EEEEAE AT (0) B 5 13.08% 0 St E 1 E S Y i
ARIF2EEFENESWE (0) iS5 56180 0 % 2 & 7 Frig
- F tmendp L 34,175 (=60,832%56.189 ) ; I 1U-EE 4 E
EEEIE AT (0) hA BT 5 67.94% > % 4 v e § LR
) e 5 41,326 (=60,832%67.9495) 5 d 8 FE FEREARER D
3 ;«a 2005 % 2009 & > ¥ 5 EAzE EE A F AR (0) ek
FWFI05 67949 & 2T Frii - § LR Y B L 41,3269
o %ﬁ?iﬁ“’b cho F LR E N TRAITRFITIAE (% 0 £ )
Bl R BRI L T §F PR R I B L

421,178 ¥
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Biomass Cofiring Project
Stochastic Analysis Histogram

($3/ton CO,e base price)

Frequency

Expected Net Present Value (PV$)
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Coal Plant Asset Valuation

$250

$200
)
=]
<
> $150
T o
O c
g S
oz $100
32
e
c
=}
3 $50
2
[a)

$-
$(50) — - " -
Initial Value With GC Policy With BC Project Real Option
m Biomass Cofiring Project $- $- $(310,271) $(191,792)
0O Coal Plant $232,689,476 $157,333,042 $157,333,042 $157,333,042
Scenario

Note: Plant values show n for GC Policy, Biomass Cofiring, and Real Option do not include climate policy-induced
changes in electricity prices and plant dispatch, or the value of any "grandfathered" GHG allocations.
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Electricity Technology Under a Carbon-Constramed Future (PRISM Analysis)

Simplified PRISM Analytical Approach

Source Data:
ElA Annual Energy
Qutlook 2007

Technology Development
and

For each technology:
Deployment Assumptions gy

- Energy efficiency

- Renewables

- Advanced coal
Generation Changes
due to » Nuclear

Technology Implementation )
- Carbon capture and sequestration

- PHEVs

« Distributed energy resources

CO, Emissions Reductions

Figure 21

Bl 3-1 PRISM % 57 /% 22 /4%

= AR
ho] 3-2 97 o iR EPRaeE BB Y 0 T F 42030 £ H-E F
T4 PP - F (L 2007 A R UE 3 E 47 408 15 [AEO 2007 ) 459
% # & & ¢h{_ PRISM A}’}‘r‘*%a‘ﬁ VERT AP - § AR LK AR
Fobig o B FE o Ph i) $E
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Vs

Electricity Technology Under a Carbon-Constrained Future (PRISM Analysis)

3500

* Achieving all targets is very aggressive, but potentially feasible.

3000

EIA Base Case 2007

\

g

Technology
Efficiency

EIA 2007 Reference

g

Load Growth ~ +1.5%iyr

Load Growth ~+1.1%iyr

Renewables 30 GWe by 2030

T0 GWe by 2030

I Nuclear Generation 12.5 GWe by 2030

64 GWe by 2030

U.S. Electric Sector
'CO, Emissiong (million metric tons)

No Existing Plant Upgrades

150 GWe Plant Upgrades

Advanced Coal Generation 40% New Plant Efficiency 46% New Plant Efficiency
by 2020-2030 by 2020; 49% in 2030
o ccs None Widely Deployed After 2020
10% of New Vehicle Sales by 2017,
PHEV None +2%lyr Thereafter
DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
0
1980 1985 2000 2005 2010 2015 2020 2025 2030
Figure 2-2
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538 g B AR
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ST A Al fe T Rk AR BT il 3k SR 0 R RA R L5
PR RN AR R L RREFTRD T o
RERBEPN IV R BEK "h’%]?,‘" BRI G S 3 E 2T Rk
Ko URFERFEFEEL 2N RTR 4L 20~30% ©
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Distribution Enabled Technologies

Communications Standards for Interoperability;
oped and deployoed

anlmn: snergy nunﬂmlm} pilof profects

Smart Resource Interface and Master Contraller:

Integration of EMS with Smart Resources:

Ml anarguapien

Grid Operauons and Planning Tools:

ugamms andﬁannma tools ugﬁlmzed

Smari resotrces inﬁaled’ with imﬁuns

AMI deployment based on PH tem Integrated energy
open standards enabling o i i management — EMS, DMS,
dynamic energy management | =sources and consumer systems
anywhere | || ™o optimizs eneray use
Research Milestones -
2007 2022 2027
Dopioymont Targss | t ==} ;
P s PPHEV salos DER =5% 9% reduction in
2 genaration ﬂmmﬁ“‘“"

Figure 3-1
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Energy Storage:
Shock absorber to moderate wind fluctuations
fErna e s St L e S s A

CAES for Faﬁe scale wind and gn'd suﬁﬁrf

Ve, ro nano-storage technologie

Grid Operations and Planning:

Medsl and.craale.ools R lnlgarals. g e wabie eneroy

ts with renewables

Transmission Enhancements:
Sessislprzisction shemes oL inteittont gonsration

FACTS applied to advanced wind integration

Demonstrate Hmesuamondncﬂwm for remote wind

Analysis tools to optimize regulation, First in-grid demo “supercable” to HVDC applied to large off-shore wind farms;
reserves and load following requirements deliver protons (H,), electrons, and advanced conductors used to increase wind
for high intermittent resource scenarios storage in remote wind applications farm transmission throughput
L
High wind penetration case Nano-super
integrated into system operator real capacitor-based
time grid operations visualization

Research Milestones

Deployment Targets
50 GWe of new renewables 70 GWe of new
capacity, meeting or renewables
exceeding sum of state RPS capacity

B 3-4 ST kAR M 2 R 2 e

(- ) < ek i HoF (Utility-Scale Energy Storage )

d R AR RR AT ST S g TR JR A ) Sl (T
P A ’s}“?j‘*‘u“ﬂ;ﬁsﬂg Bob|+ o g B 2 FTHIFE T g o JRIDE HiF
AT AR A PAOE S L KRR BEEERRE T4 T F D
RIEAHE 2 L g ® o B9 > X 15 200 f s PR s
THEBAF R8T o & JH ke 2 B T T R e T
s REL LR RE R EARENE S FER A DRELRE o

JERIEPZFAEE ED AT
@ 2017 ExA - FIUAREEGTRENAE AT N OLERT N TR -
® 2020 & ¢ Hp3F E 3 K4 F £ (nano-supercapacitors ) e17 it & 15 FHF o
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(=) & ¥ ki1 £ (Grid Visualization Tools)
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Nuclear Technology Development

Light Water Reactors:
Complete 20-year life axtensions for ail existing plants; all license renewsal regulatory cammltme.nts met

B0 o B0 year license al process and pilot de
RE&D for extension of existing plant lifetimes from G0 to 80 years
“Full digital” retrofif pilot  Extended life S5C aging evaluations  Implement high burnup nuclear fuel
Advanced Light Water Reactors:
Complate “first mover” sarly site parmits, design certifications, and combinad license applications; NRC approvals
NRC optimizes Co [/ Frog, Ay d automated plant controls
Address U.S. infrastructure mad’nass issues
Incorporate lessons learned from first wave of new plants: 4D medular construction, enhanced standardization, Improved weldingNDE

High Temperature Gas-Cooled Reactors:
Preliminary plant design development; final design completion
Particle fuel development and test program; regulatery approval
Graphite materials qualification; ASME codification
Hydragen technology pilot testing and final selection Hydrogen and process heat plant demos/optimization

Without renewal, initial All existing plants have been granted a 20- Initial li irations of t fleat with
license expirations of current year life extension; initial decision points for 20-year license renewal. Significant plant life
fleat would begin here older plant life extensions to 30 years extensions to B0 years completed/in process.

HTGRs
commercially
available

‘Consensus strategy
for integrated spent
fuel management

Prototype
HTGR built

2007

Deployment Targets

Initial deployment. ~24 GWe ~64 GWe
of ALWRS In U.5. new ALWRs new ALWRs

Figure 3-3
Bl 3-5 Faw a2 mE sl 5m
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o B REGER D B AFRER FITA R e RixE o Mg
2015 # ALWR ## % 7 P & -
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2. BB F 4 %F &Y% (High-Temperature Gas-cooled Reactors » HTGR )
FRF R i@ ® R R % E 700 3] 950°C > i AT B ALiE kR
P R (300°0)  FIUt BOEF A EF RGP T Y 0 T UK
B FERAE T AN cd PR BF T €A D F LR Ry PR MO
gl i% it R Z GRoRL I B Rt § VAL . £ WA R
B F 43V F Y% 5 NGNP (Next Generation Nuclear Plant )
piEig ¥ o FEAT 2018 EEHPIE 0 B X L cHNGNP R
21352020 & (5 ¢ B o
o~ LEATA| B AR VMR T AT TR R B B
Pan 2 RRFERT L 3E S0% =+ 0 RypARM AT L A AT 0 MR T
72050 & 0fS o RRETVEARERF LA > FPLAIREFT S 3
CERE AT o X FRER B F P EPOE F G A AR 2 (GCO)
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(- )L B2 PR PR FIEFfR

ABRPHEF D F - PHRA 2030 EEREF AL EF TR (B
Wl R RF CARER) BOF LRI RAT 43~45% %= P iR5 2020
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Advanced Coal With CO, Capture and Storage

Advanced Coal Plant Performance — Pulverized Coal:

C P e w R R e A UWR Y e - -
USC ar >7100°F wicapture module

UitraGen Ji: Dwsﬁ construction, and ﬁa&nﬂ of MZE USC at 1200—1300°F wicapture

D liability advancemen ilat and demo as ready)

ML ot G BEU/SCC o ony combustion)

Malilon STGLSIChRn 'l e UhE §7 Fovelopment (GrH-ctass)
Latirsec Jame il Louyter

vy CO, capture and storage andior F-class commercial projects

O aR MG Wih AT PIRIEANS

IGFC demos

CO, Capture Technologies:
Development of new/improved processes and membrane contactors for post-comb. capture (pilot as ready and demao in UltraGan N)
Chilled ammonia and improved amire pilots (S at ~5-50 MW,); demo and integration in UltraGen |
Oxy-combustion: multiple pilots =10 MV, _ Pre-commercial demonstration
Development of improved/aliernative processes and membrane segarators for pre-comb, capture (pilof and demo as ready)

Carbon Storage:
3=5 large-valume demos (multiple geologies, integrated wicapture) and commercial infrastructure development

Completion of 1.7 MW, Completion of DOE Multiple full-scale Completion of DOE
chilled ammonia pilot Regional Partnerships demonstrations (adv. PC Rnﬁonal Pmlﬂlipu
[PC + CO, capture) walidation phase and IGCC + CO, capture) nt phase

¥

[Research Milestones| ¥ 4

;
Advanced PC and IGCC Commercial availability of CO,, Advanced PC and IGCC
efficiencies with capture storage; new coal plants efficiencies with capture
reach 33-35% HHV capture/store 90% of CO, reach 43-45% HHV

Figure 3-4
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A VTR TR (IGCC) &z = & H#-7 T % 30% (2005 & % i) % T 23
wd P oA e 30% 4 B 1 45% (7 A AT o A & PR ¢ 45 % Fleh
FOUKE ~ F VA EAT R RPOE S 35 #3% 8% (Ton Transfer
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2030 # B 7R kg R LR AR (IGFC) -

(z) = 5 it g3 # s (CO2 Capture Technology )
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2000 EPRI-DOE 72 5 4R 2 » p a0 38 % 75 £ 1L @ g+ it B eyl o fig i
(Monoethanolamine, MEA)# 5 = & 1 B & 33 et 5 2995 0T 4 %l L
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(2 ) = § it pRE s B (CO2 Storage Technology )
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Develop- Demon-

it Stration Deployment Mature Technology

Estimated RD&D Investment
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Figure 3-5
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EPRI 3= 7 & B 35 B T W > 3F & #7223k 0 RD&D #7 F 4 » 0

e 5% & F1* 27 € /EPRL B K (the Coal Utilization Research
Council/EPRI Roadmap ) " CURC/EPRI | » :%47 5 2% ¥ AL 2 Wi RINAT /g v
% ic myES £ (Fossil Energy Office) #7351 % » 2 5 M ¥iat > w
TINL/EPRI ; % EPRI i e #5754 7 ggggg; AT G 4
FORE MY

£ 32977 5 A KA BBARE 0 ¢ AR T Lk MuAp M 2 B ,,,ﬁ;@
GORARBE 2 BT P E R E LR T R R G BN A
RD&D # » ehF &> F10& 58 L - ARG IR P &5 905 Tk jivesf
BEOZAEEE A EF PES & — FHET aniimiA g g % f#j&ﬂﬁ R O
% o

#2005 4 T] 2014 £ % £ 45 » & RD&D g 3¢ 17 % o 2

\
—\

G

@1
&

ﬁ?ﬁﬁfﬁﬁﬁ%’zﬁﬁﬁxﬁﬁﬁm$@11ﬁ% # =5 AF
B0 P02 R R B T B BRI R T B~ e Bk
r—gé69fﬁi;‘*’—,ﬂﬁéf* ]}B’aua[iﬁﬁr —liﬂ-a.&%)\m““ﬁ;%4.3 ff‘&,%;u,

fh\

BT SRR TR K R TR B g TR L RE
Average
2005-2009 | 2010-2014 | 2015-2019 | 2020-2024 | 2025-2030 | Annual
(2005-2030)
Distribution
Enabled $250Myr | $220Miyr | S140MAyr | S240Miyr | S240Myr | $220Miyr
Technologies
Transmission
Enabled S$100Myr | $130MAr | S120Miyr | STOMfyr SEOM/yr $100Miyr
Technologies
Muelear Sh00Miyr | S520MAr | SIFOMAyr | SIFOMAr | S400Miyr S430Mhyr
Advanced
ggﬁ{u’;gﬂ-’ SO30Myr | SBOOMAyr | SBOOMAT | SG20Myr | S40OMyr | $690Miyr
Sloraga
$1,700MAyr | $1.700Myr | $1.400Myr | $1.3000Myr | $1100MAr | $1.400MiAyr

Al figures rownded to 2 significanr digits,

# 32 AKRZIFE RD&D # » 57 3t
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¥ 48 sasri (MERGE)

3

MERGE % #7:% 5 &8 Lo s 2 & & PRISM 2477 > E 8P fr e
TS

H k< §F “E$ > MERGE i - S35§n 50T 7 £ P i BB B G A
FiEed s L B EF MBIt e R PR R 9 kR
BT HOAL g T 3 W PR R A T e 4§ B e

B

- ~ MERGE % 477 /2
A4 P > MERGE £ 4 w3 T+ g (With), 2 T2 % B (Without) |

ZHRAEBRT O TFERRENAET RT B M AP EE o FI I AT o
MERGE #-#-4% T 3 *TengtjiFe & (Limited Portfolio) ;~ " 2 & & * ﬁajg,}i i
(Full Portfolio) ; # #& 13 » # ¢ 2 [ Limited Portfolio | #-#t 5 _BEXK *=

S EA KRB T B L EEN 7 Y R R RE T E R A
" Full Portfolio | 5 B ue;—z;q PRISM A 45 e i ir b & A 2 225 308 17
Eroared o FREARAEC L ElEET o

MERGE 4~ 47} it & B 5830 0% £ CO2 *TH] iF 12 T enff 48 i Al 30k
N

Fod KRG A3 PRISM A 477 & $jis RD&D #7 F 4k » e &0 1
FE F- & $ppFame g 39iE PRISM A 47 ek -k 8 FEpEE o
331 BFEP S BHEIFE DT B ‘é%ﬂ*’“#uﬁﬁ%\ﬂ\j;‘;*ﬁé
dEA ANP T HE B P R ERRITSR { S FehT oo
% 33 3 8 oire s
RET Ry
(Limited Portfolio) (Full Portfolio)
¢ E2G
CCS # ik =y &
Frp% e AT Wi7ehg ok E i A R A K
ﬁi?éi}i‘liiﬂi? S L & A HoiE TR
TR B G B R B | s i i
¢ '@ Fm
PHEV 3B ey
Mg Eonx oA Poig ic &
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iod BHERE S R d PR DEH FRLFR P 5oF DR A2 E
o FoRo il R G RE BT E T ARG R A e(Full
Hm&&%ﬁ%ﬁﬁ’AHRGEﬁ%aﬁﬁﬁﬁégg’ﬁﬁK@ﬁﬁ%ﬂgbmmmw
Portfolio) st 8 AP » & 4 I8 eng 4 F R T8 K R 20% o

MERGE 4 +7 % J& = & CO2 £ 24| v 2 R K7 50 e g 8 o &3
BERER? BRI L kA 10 8 FERTE S H iR 5 48
o B P AR ek 3-4 41 o

\

# 34 LA F R ESLD R
Fo i (Policy) A | B 2010 £4=5 2050 & & & & 5 g3 3% 2%
% 2020 & B2 AE 74 2010 & ok 5 2020 £ 4= 5 2050
R R 3% -
% 2020 & B2 AE 74 2010 & ok 5 2020 £ 4= 5 2050
B EGE R D R BT 29 o

¥ % (Policy) B

¥ % (Policy) C

+ MERGE 4 7.4 %

(-) 2RERR D (Policy Constraints )

FU o F PR R EREREARL AR AT A Ko 2
A ERERY DRI FEFIL RN F PREREa g A AR D
o RER AL TR AN R AR ARLPHF AR M A F TR
WME AR TPPE R A FEE S RERFTEENP L7 2P PR R
BAADTFA S F oA BBATS BT R FRT ap BN S o ¥
g e &~ Fri 2 ~ (Policy Cost) % o

MERGE #3] sn /AR e Gt MM 2 A2 L 3 (GDP) ¥ & 5§
X % GDP %% 5 - B#C) ) fpF > H L3 RMaOEAS AL B R
BAgAIE B4l T 2 AT RRERRE AL R Y LR EH
WG AE 4 B s AT RERIYTT 0§ 2 F RGP E P R 4 T
R mﬁi,‘gfs@+ , «i:,k,ﬁkﬁ PR RPN ES F o F 2§ S
3 PRUREP AR HEROPRELEHO 2 RE P FoTR Y L
By (4 o J!;ﬁ\“g‘_ Foit B 5 b 0 de @4 rUshik i e £ (Limited
Portfolio)és\: FULRREPE IR I 2050 FFRPQ 2 AL 3 (GDP)

|

—\f‘:\

-@;’v
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FA4r3 2000 2 ER-FE 1SV E A FroHt LB FE S
(Full Portfolio) » % 2050 B B} 4 & = 7 (GDP) ¢df & 44 3 2000 i £
WERHRFET 05 V2~ ikt > 2R LR e E P EgE 1.0 Y

B 3-8 » P T RE P EOFFRTT T ERR R TR AR E R

§;&%%%§ﬂiA*B STIUFR - BAFERRARSEF-§ 1
BEEFTR 0 ed WHE ErKC R A R DFRAPERS R EHEN 2
AL %F‘Tﬁ?%fgﬁﬁili BREFRRLBAE cHOEE D RERR A AT HGA

PR R P I EL b RO )RR R .’E'-'g':ﬂw K;T:r B AR E SR A B
et ARBFE S D EApR > RFE R A drc RS & (Policy
Cost) #rif4e3f % ;X F LW E P IRAF 2§ HEW) PREFR TR
PHaGITRm 3 0 ATHE ECE 2w R TR AL et T F
CBL R E 1 0F

AR EREBYE Cor - e X enB 4R B LD 4 2020 £ »
FREFRRCE Efrii- § “’ﬁ‘é*{* g R AP EEC] (2% ) B2 P R4
i TEG ER- BRBIRMDEER) D R B R CRYRE TR
R RO H —5’-;,5 ek pi e & (Limited Portfolio) g 2 & 3% * kg ek
#eie & (Full Portfolio) » H 5o il & A3ax 15T " » AP preniy E- F] %3
FER A EFRR R EE R LA RS o B g% B4 EPRI 2 H i
AFHE AR 2 AT PREFEIERLLL  RFRE SIS AL

“"14
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Policy Constraint A: Policy Constraint B: Policy Constraint C:

2010 — 2%lyr. 2020 — 3%lyr. 2020 — 2%lyr.
0.0
37 = - = - = Cost of
= = =
2 = @ k= [ = & [ Policy
& E E E
= — p | -
=]
2 -0.5 Reduction in
= Policy Cost
- with Advanced
.g —_ Technology
- n
Ec
3
8 s =1.0
13
o
[=]
(&)
c
= -1.5 4
2 < ——>
c
©
£
L = Requirement to immediately reduce * Less stringent target decreases
2.0 emissions increases policy cost policy cost
o * Value of technology remains high * Value of technology is lower
because long-term requirements do because problem is smaller
not change
(In Year 2000 §)

B 3-8 7 k& s GDP e iF

Iy

(=) B % eng it 5 (Individual Technology Impact )

v R Rigangpeie & (Full Portfolio) #-+ 12 jE {8 4p
Y
£

F A e A o T ERA R B oo § LS E48% e PRISM 4 45

BRI i AR AR BHRE T 3R R B 8 L R

e §) 39 “r7 o

0.0

Cost of
Policy

+ PHEV Only
+ CCS Only
Full Portfolio

o

o

1
Limited Portfolio
+ Renewables Only
+ Efficiency Only
+ Nuclear Only

($Trillions)

Reduction in
Policy Cost
with
Advanced
Technology

1.0

Change in GDP Discounted through 2050

4.5
M Value of R&D Investment

34 RET Lo § R E R

(In Year 2000 §)

[ o~ & — 3w HiF RD&D 9 &

UERRE RS il T
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RE 22 7 > Bz iAo AT R A F PREE
B HARERE B hgddf s (155 2); 28k d i3
BlZ R4k B o= § C BRI RD&D i o % Gl 2 a 57
L i & (Full Portfolio) i} @ ¥ % % e B Faj:}iﬁt‘r‘fﬁ B de s 2R
FladP P EANPEEier g * L hER S, FpT B
s AFRE o
( );ﬁ*@bﬁ?\%r’&% ahg,

EH IR F PRPEHRNEFERARDFTEE A2 s PP
2o B 3-10 £ A £ 5T K (Policy Case) B #&3 T » 3 "Lk jisle & (Limited
Portfolio) ¥ 2 & & * L i&ehftjirie £ (Full Portfolio) % & %17 & B >
ZZ BT 0 e Limited 737 > 2R & - F CAPE TP EP R A KPR
SR A R R p g REERA GRS L MY A2
Polocy-induced Demamd Reduction ¥ % /& ¥ = 3 * g 3R & P & 97dr 4
R E @ A FulliF8Y »d 32 E351:2 CCSERF BRI T4 BL
B F b RPE RS ERC cmad ARz F PREERRT A RE
AE BT ARRA L P HER DG RHFR DT B L A
F L > 2050 £ 45 $65MWh 0 7 Limited |8 ¢ 7 4 ?\% R R AP $H R
% 160MWh -

—
(B) % 2% F Wt
MCoa WMGas MO M Hydro Solar - Eel'_“a’fddWi‘h(:"° Peiey
_ : . 'olicy-induce i
8 B w/CCS [ wiCCS | Nuclear [ Wind Il Biomass ] Dérrani Redustion 8
74 Limited Portfolio Full Portfolio .

-]

$160/MWh

w
1
-
Trillion kWh per Year

Trillion kWh per Year
'S

1

0
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

(In Year 2000 $)

B 3-10 #Rreés&z T4 {%%ﬁﬁ»“m
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|

-
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|
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-~

# Limited fF8 ¢ » 7

AR PR SRS fé'_f“%ftsé?%?’ﬂmﬁzﬁv#v
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A HEEAL o FE R T 2050 £ 0 T4 INEx ARF R

:%%%meﬁiﬁSQ

B Non-Electric Sector

I Electric Sector

= Price

2000 2010 2020 2030 2040 2050 2
Limited Portfolio

B 3-11 A k=g

=
7

&% L
2

Poo b ERAEFPET e R A A o TR B

TRza 20

SR T

R

-

TARF s #-3% % $3.00/Mcf -

- 14
- 12

~ 10

Natural Gas Wellhead Price ($/MCF)

000 2010 2020 2030 2040 2050
Full Portfolio

(In Year 2000 $)
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ARenigAEEE?
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PR RAFIEHAL &0
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g1 2
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SR P 7 4 Limited chFEB T > (X 5 22T 4 PR S s § L AR R S

BAFull 8 TEFOESPE - RoHT 2 LBEH LT 4 NP Z

APTEBREFRERRETAM o F 20 LS
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;
B LB R T LE

s
F_w. duer dwy

FP30 0 Rd FRABATS DR R R SHF -

3.0

s |Under Policy Constraint B

e = == No Policy Effect of
Policy

2.0

Limited
Effect of
Technology

Indexed Production Ratio:
Electric to Non-Electric

0.5

0.0
2000 2010 2020 2030 2040 2050

Bl 3-12 £ 4 @224 Wiy BB Y
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$4F 7 4B F 132 % ¢ < (Chicago Climate Exchange,CCX)

~~

1las CCX B BIRn

—

7 4v# 4§ 1 2 % 7 < (Chicago Climate Exchange - f§ - CCX): fat % ¥
fe® 23 B L B ot &0 AR G L 6BRE S
’Eﬁmg i «L»’f‘»"z}é“a #I&_ﬁ;‘l—%i% EZERE P Lo

2. FHBFIEILEPCCCX P AL R A2 AP ET Ho

3. #E2 CCX Jok: #4571 ¥4 B f i 2 (OCX) ~ B g i 2 #
(ECX) ~ 224 & 5 i ’E'P}; 2 % %7 (CCFE) ~» % #FIf % 7 2 # (MCeX) ~
BAFGAEN fed A F Y 2 OABEY PR M e

4. CCX ¢ f ¢ 4% -
Aerospace and Equipment — Rolls-Royce ;
Automotive — Ford Motor Company ;
Beverage Manufacturing — New Belgium Brewing Company ;
Chemicals —Dow Corning ~ Dupont ~ Rhodia Energy Brasil, Ltda ;
Electric Power Generation — American Electric Power ~ Associated Electric
Cooperative ~ Central Vermont Public Service ~ Duquesne Light Company ~
Green Mountain Power ~ Manitoba Hydro ~ TECO Energy, Inc. ;
Electronics —Motorola, Inc. ~ Sony Electronics ~ Square D/Schneider Electric
N.A
Environmental Services — Wasatch Integrated Waste Management District
Waste Management, Inc. ;
Food Processing — Premium Standard Farms ;
Forest Products Companies — Abitibi-Consolidated Aracruz Celulose, S.A. -
Cenibra Nipo Brasilliera, S.A. ~ International Paper Klabin, S.A. ~
MeadWestvaco Corp. ~ Stora Enso North America Temple-Inland, Inc. ;
Information Technology —IBM ;
Manufacturing — Bayer Corporation Interface, Inc. ~Knoll, Inc.~Ozinga Bros.,

Inc. ~ United Technologies* ;
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State & Local Governments — The State of Illinois* ~ The State of New
Mexico ~ King County, WA* ~ City of Aspen ~ City of Berkeley ~ City of
Boulder ~ City of Chicago ~ City of Melbourne, Australia* ~ City of Oakland ~
City of Portland*

Pharmaceuticals — Baxter International, Inc. ;

Universities — The University of lowa ~ Hadlow College ~ Michigan State
University ~ The University of Minnesota ~ The University of Oklahoma ~
Tufts University ;

Recreation — Aspen Skiing Company ;

Retail — Safeway Stores ;

Semiconductors — Freescale Semiconductor ~ Intel ~ STMicroelectronics
Steel —Roanoke Electric Steel Corp. ;

Transportation — Amtrak ~ San Joaquin Regional Rail

CCXE#h ¢ | &4
Architecture/Planning — Mithun, Inc.

Brokerage Services — Amerex Energy

Consulting—Domani, LLC - Global Change Associates Natural Capitalism,
Inc. ~ RenewSource Development, ~ L.P. ~ Rocky Mountain Institute
Documentary Production — Cloverland, Inc.

Energy and Management Services — Orion Energy Systems Ltd ~ Sieben
Energy ssociates ~ Thermal Energy International

Engineering — Rumsey Engineers, Inc. ~ Vanasse Hangen Brustlin, Inc.
Financial Services — Access Industries, Inc. ~ MB Investments, LLC
Financing Agencies — Ohio Air Quality Development Authority

Green Power Marketers — Green Mountain Energy Company

Information Technology —Open Finance LLC ~ Intercontinental Exchange
Legal Services —Foley & Lardner, LLP ~ Sullivan & Cromwell, LLP
Non-Governmental Organizations — American Coal Ash Association -

American Council on Renewable Energy ~ Delta Institute ~ Houston Advanced
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Research Center ~ Midwest Energy Efficiency Alliance ~ World Resources
Institute

Private Colleges — Presidio School of Management

Risk Management — The Professional Risk ~ Managers’International
Association

Religious Organizations —Jesuit Community of Santa Clara University
Renewable Energy — Airtricity ~ Intergy ~ Reknewco, Ltd.
Retiring/Offsets — Carbonfund.org ~ Terrapass, Inc.

Social Investment —KLD Research & Analytics ~ Pax World
Technology — Millennium Cell ~ Polar Refrigerant Technology

Trade Associations — Confederation of British Industry

-T2 -



B2 CCX 382 §R7 " A s8R M SR B8 ¥ 2L

l.

% & B (Offset Aggregators) & 457 —
C-Green Aggregator, LLC

Delta Institute

Environmental Carbon Credit Pool, LLC
Environmental Credit Corp.

First Capital Risk Management, LLC

Iowa Farm Bureau

National Carbon Offset Coalition

North Dakota’s Farmers Union

FREL iﬁ (Offset Providers) & 35 —
Beijing Shenwu Thermal Energy Trading
Hubei Sanhuan
Gallo Cattle
Granger Holdings
Intrepid Technologies, Inc.

Lugar Stock Farm
Precious Woods Holdings

Sexton Energy

Sustainable Forestry Management, Ltd.

I R A o (Liquidity Providers) ¢ 33 —

AGS Specialists, LLC ~ Amerex Energy ~ Breakwater Trading, LLC ~

Calyon Financial, Inc. ~ Cargill Power Markets, LLC ~ Eagle Market Makers,
LLC ~ Evolution Markets, LLC ~ EXO Investments ~ FCT Europe, Ltd. - First
New York Securities, LLC. ~ Friedberg Mercantile Group, Ltd.
International Master Fund, LP ~ GFI Securities, LLC ~ Goldenberg, Hehmeyer
& Co. ~Grand Slam Trading, Inc. ~Grey K Environmental Fund, LP ~ Haley

Capital Management

ICAP Energy, LLC ~ Kottke Associates, LLC ~ The League Corp. ~Marquette
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Partners, LP ~ Natsource, LLC ~ Peregrine Financial Group ~ Rand Financial
Services, Inc. ~ Serrino Trading Co. ~ Shatkin Arbor, Inc. - S.R. Energy,
LLC ~ SwissRe Financial Products Corp. ~ TEP Trading 2 Ltd. ~ TradeLink,
LLC - Tradition Financial Services, Ltd. -~ TransMarket Group, LLC
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%3& CCX2003-2010 # 322 4
Febcls ¢ R €2003-2006 £ % B kS E R E A LB 1%, 2 Mot AR T g3
5 4%. o
A 5=1998-2001 & z_ T 3apt 2z 20004& £ (P4 £1))
Fe Il € B 302010% mm £ 2 8 K3 MO AR 2 6%
SRR R BRI IR 22003 0 2004 Bt AL 4e2% 0 3
2005-20104 1t L 5 H 40 3% o

Reductlon Schedule For Phase | + Il Members

100% | 99.00%

L 98.00%
o

o

96.00%
i 95.75% 95 509

962”’ 95.00%
32 ;’ | 04, 00%

o
93%%0 -
9200 - ‘

9801 2003 2004 2005 2006 2007 2008 2009 2010

B] 4-1 Reduction Schedule For Phase I+11 Members

COX® H24f : WA

PEIl ¢ B A€2007-20104 & i ¥ kEE &R A2 B 1.5%,7 (Ot A M
B 5 6%. o

4 1=1998-2001 4 2_ T ¥opk 4 & 4 20004 ¥ » S £ & UH A b
2007-2010% 31 Fh 55 4e T 3% o
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Reduction Schedule For Phase Il Members
100.00%

100%

99%
98% -
97% -

97.00%

96%
95% -
94% -
93% -
92%

baseline 2007 2008 2009

B] 4-2 Reduction Schedule For Phase 1T Members
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F485 CCXHFiv{rE gL

l. CCX #it& 351 * ¢h CEMs fr WRI/WBCSD 33+ 5 = 4
(DCCXGEP = = e § &, @ E 484 5 COXRLE i % 1 3

@)= :

Wb e 230 B

(3) NASD# 5 3T iR fodt S Fiin

2 CCX EF#Rm: pAFmearngd AR 4524 H - 242
FH AR e AR EL § R 58,2 3 o7 SR i

A

CCX Yiew Only Company

EOrganizatiun Summary
EPosmons summary
ETransactmn Histary
EEmissions summary

Admin

ERAOINENrE W CC- View Only Company
Chicago Climate Exchange Position Statement
0. ization: CCX View Only Company
Chicago Climate Exchange s ot Sun, Fel 15, 2004 1+
Direct Emission Baseline: 0

metric tons CO2 equivalent (unaudited)
1. Tated holdings of CCX Cardon Financial Fnstruments
(Exchange Allowances plus Offsets plus Barly Action Credits, in hundred metric tons C02)

Vintage: 2003 2004 2005 2006
Total CFl Holdings: 1] 1] 1] 1]

[ o]
[ ]

2. Exchange Allowance holdings

i L0

Original Allocation of Exchange Allowances: 1] 1] 1] 1]

Ttemn Action
1% auction pool withholding debit o o o o
hought in sept 2003 auction credit 1} 1} 1} 1}
current holdings 1] 1] 1] 1]

3. Exchange Offset holdings

Holdings of exchange offsets 1] 1] 1]

1]

4. Exchange Early Action Credit haldings

Holdings of Exchange Early Action Credits: 1] 1] 1] 1]

Al Carbon Financial Instrument quantities are rounded to the nearest hundred mctric tans CO2

1: il

B 4-3 CCX 3:xp T 5



4. CCX 2 b &%

&2 ChicagoClimateExchange - quotes-ccx5 ® CCX View Only Company.
Admin

Hold All  Hold Offers

O
O
[
|
[
|
]
1|
]
|
]
|
[
|
]
|
]
1|
]
|
i
|
[
|
]
]|
]
II]

[ [130z30cor (2@ |

5. CCX2003 - 2006 # 2 % & &%

$450 8000000
01
$400 1 700000
$350+ Q 6000000
$300
1 500000
_58 4,(11),(m§
200, £
o] | 3000008
X150 | g
1 200000
$L00 ZIB@. 058
A%
5050 | IUQ @ 1 10000
21)4(2 AU I IBQ B ZIBCB I
sooo/ 8 BN B B em = mm I PN W B M M |

Bl 4-5 Z 4B §F 125 P w2003~2006F % 5 £}
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6. CCX 2 CCX ¢ A @ém & 3 fde T

BE
WORRIED.
BE

HOW IT THREATENE YOUR Ik l.lTH

HOW CHIMA & INDLR CAN M
Sll\'FTH"llOFEﬂ IJRI'(SIHM "
THE CLIMATE CRUESADERS

L e

Free Market, Cleaner Air

It Can Pay to Be Green

Cleaner air micans profits at the Chmate Exchange,

Cleaning up the air
one trade at a time

7. EPRI & %Mr. Adam Diamant % &+ :£—- #H3HX[92 & L H
(1) Mr. Michael Walsh
Senior Vice President
Chicago Climate Exchange (CCX)
190 South LaSalle St., Suite 800
Chicago, IL 60603
Phone: (312) 554-3380
Email: mwalsh@chicagoclimateexchange.com
Web: http://www.chicagoclimateexchange.com
(2) Mr. Bruce Braine
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Vice President

American Electric Power (AEP)
Columbus, OH

Phone: (614) 716-2849

Email: bhbraine@aep.com
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$58 CCS % Mk

EPRI¥H & fE %0 F i e e 7 X E CCSP R 2 & A & 470 2

’”Trﬁ\ﬁ:\; j\‘/‘]

w F £20~50&MCO2 5 @ % g e T EECCSHFH 2 = A8 &

Y5

% £90&/MCO2 » ke 4 H]

THE NET COST OF EMPLOYING CCS WITHIN THE
UNITED STATES—CURRENT SOURCES AND TECHNOLOGY

The ten marked points on the curve are characterized below the graph by their different circumstances related to use of CCS technologies

10

High purity hydrogen production facility / nearby (=25 miles) depleted gas field
Large, coal-fired power plant / nearby (=25 miles) deep saline formation

Coal-fired power plant / moderately distant (= 50 miles) depleted gas field

Iron & steel plant / nearby (=10 miles) deep saline formation

Smaller coal-fired power plant / nearby (=25 miles) deep saline basalt formation
Cement plant / distant (=50 miles) deep saline formation

Gas-firad power plant / distant { =50 miles) deep saline formation
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002 Captu red and Stored (Mtcoz)
1 High purity ammonia plant / nearby (=10 miles) EOR opportunity
2 High purity natural gas processing facility / moderately distant (50 miles) EOR opportunity
a- Large, coal-fired power plant / nearby (=10 miles) ECBM opportunity
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THE NET COST OF EMPLOYING CCS: EXAMPLE COMPONENT COSTS BREAKOUT
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THE COST OF CO, CAPTURE FOR VARIOUS INDUSTRIAL PROCESSES

(see appendix for sources and assumptions)

Plant Type

Capture Process(es)

Cost Estimates for
Capture & Compression

Factor(s) Driving Cost of
Capture and Compression

. 2

Chemical Absorption
(amines)

Steam
Rankine Power

IGCC Power Physical Absorption

Refinery Chemical Absorption/
Flue Gas Flue Gas Recycling
Steel Flue Gas Recycling/
Chemical Absorption
Cement Flue Gas Recycling/
Chemical Absocrption
Ethanol NA

(Fermentation)

Ethylene Oxide NA
(Process Stream)

Ammonia NA
(Reformer Gas)

$25-$60/1CO,

$25-$40/1CO,

$35-$55/1CO,

$20-$35/1CO,

2

$35-855/tCO,

$6-512/tCO,

$6-$12/tCO,

$6-$12/1CO,

CQO, content in flue gas stream, capital cost
and energy requirements for solvent cycling

CO, content in flue gas stream, capital cost

CQO, content in flue gas stream and capital
cost, energy requircments for solvent cycling
(if applicable)

CO, content in flue gas stream and capital
cost, energy requirements for solvent cycling
(if applicable)

CO, content in flue gas stream and capital
cost, energy requirements for solvent cycling
(if applicable)

No capture cost for pure CO, stream;

compression cost only

No eapture cost for pure CO, strcam
compression cost orily

No capture cost for pure CO, stream;
compression cost only

-82 -



CF AR ARG BN RE L LM P Bl g
7 ﬂﬁ’%%%ﬁéﬁﬁ*i:iﬂw’ﬂ L3
TR T ARG RSAGER LA BT B ERRR Ry
TR RA o AAF AP RFERG REH 0 L ERD RDBH S F T
FAREFREG NFL o PHEF CTHFLT A G oA F R
Pz g A ARMOP R F TR P2 § PG oehs E o R FIPR
AP 3T AR P X 24 BRMY > LD AEIRE R 2 @
o g AR G oRprl s F RGP R PR R Y R S HBAFR S A
i

\3\
™
-
pors
S
e
H\
|k
P
i
A\

ME R PR TR AR R F MR A RS T S A RE
A RF LR DA EAY TP el § PR E B Pea A A

i
THT Ay 2 RMAe o AT R4 K303 B IRE p P24 & WARAT

e 4
TETARE PP IREFAENIAR BB LR T F o MeT R L
BERAFT O MAFE L F PR

A zE

AR 04 2 05 E2 SRAFMT R AUED A A Bh S A
ROAELE A E Y D § RS ks KA BT A K

-83-



“4

F285 A T4
) * Iﬁu/\d\)‘ﬁi}i/{h“‘ T iy ERR TR NS ”?K?r%i\")‘ i
e R EBHRE 2 CRETFEY > AN SR )’éﬁ&ﬁﬂﬁii’a@"%ﬁ =
A NETPR LA ETRPEAANE ST S BREAFT S A B
SRR ETRTANT R T E R A AEMT S A b A
BRemE b4l -5 b ag ol n i ple - 5 PP RpR T
FEMEOFEFoF RPN AFL - FEAFHEI AT A7 F
PR BRE ST FET AL RE LATHESE RN MR 94
5 E L B#MIRF I B-F f“k?‘if%i#’éfﬁ*ﬁ: R SR T S A
2R A AT AR B 5-1 o 0 HAdT R B F T AR

A

#

e

L 04 05E SR AW AFTREATELE B FTE -
i

EEE BB S AT

\\+

i3
i3

3 B AR 05EE 1 AN R A ARTTE A HT Lo
s

¥ ¥
L A R9495EE T A XY T

F$
)

R - A A A

5. 2894058 F T FEHRE o

6. 119495 L ST p BT AT T RTRE P E - PFRE RS
PR & A o

7. WHE94-05E S & L4 e § R PR R TR

8. 1194 ~05F 2 w2 - F LR R EH - F LR E > A
FAE10~20303 160% =2 § B E - F LR d A A
SOPERE R F LR A o

Ja

0. Z F AR HERT S A2 A4 e

-84 -



L, commammans

L IIHTEL

Bl 5-1 225§ PR A AT - FERPHET S A2 2R

-85 -



Z 3

538 SR NAMep PR REE-F LA REAN
9495 & SR V4 Wlep T £ IE A3 AeR] 52 At o BRB T S
SR R AT N I AR
PR CRRRTT A L
Z.AENA TR ARF A &

195+ mzs%ﬂﬁ #ﬁ:@éﬁ: =2

v B fs B o Ao SR WE R
BEEFHPFERR PR ABRF R
X ARFHFTE 94 & 1 24%0% 1

bl RGE_94 & 1 66%F) *E I 95 # £ 63%¢

94 ~ 95 & . A e F R BRI ACB 5-3 4t 0 R e 04 &
ML 621 A 95&a4uL@0ﬂ§’4ﬂsy%@M94ﬁj¢:n5%§ﬁv
FRE 95 ERAL 251 AR ApEE 0 - F PRPERES F A4S
04 Ei B - F PpiPE S 5711 B0 F|1 95 EH 4T 6,104 F
MR ACR] 54 ror S R R E R - F MR E TR A5
4 e ka2 - o (VBRI B o el 5-5 o o d Y SR 2 < IR
A 95 Fenz § bR R 94 & REFR o AR e 95
Fohz F YRR RS 0939 2T7/R 0 8394 EFn 0919 2T/ @ F
AN R RF e 05 Eins § I pEEAREE B L 94 & kK F it R
RF e 05 Fa- § PRPEREA G 0481 2 T/R - M 94 & 510.533
ST/R S MEP-FREFEARFEFELD T F AP RENSRRFT

x
2051 % AEBNA FRTY AP ERER RDFT S0

94 o5&
24% 25%

63%

uW///////////////////////////////
10%

66% 12%

D= D4y 04 O=ie BN OO

B 5-2 AW -~95& S 7 V4 ey ik

-86-



S,

P

70,000,000 -
60,000,000 -
50,000,000 -
40,000,000 -
30,000,000 -
20,000,000 -
10,000,000 -

0

kG

Sl

094=
W5+

22,568,701
25,144,999

9,418,035
12,208,518

62,153,922
65,013,789

B 53 AR94-~95# 2% V4 ey d

70,000,000 ~
60,000,000 -
50,000,000 -
40,000,000 -
30,000,000 -
20,000,000 -
10,000,000 -

0

(g

R

Sislil

J’\f%‘“
Vi AR

094+

12,035,304

7,521,806

57,110,038

mo5+F

12,097,101

9,060,304

61,040,723

Bl 5-4

-87 -

NEO4 05 E ST N e F RPN




_PTLI COle{f}
1000

800 -
600 -
400

200+

0

IRE Sl R
094=F 533 799 919
mos5~ 481 742 939

Bl 55 A O94~05 & 5F L4 Mo § g B Bt
3 F CARETERAREL TR FRENRIOS EFTE B 63%

% 94 & ik 66% 140 ¥ - % f%}g—;‘uﬂg}imfa SRARFBEOS EFT

bl 25%3 04 & 24%® » F]PL 595 E LT N4 e g TR - L

TERR 94 EF o BAETE SR NS %}ﬁ BEMELT I F PRPERRA

PF > 05 & - F fLplpcig B R F M erdBE S 0.803 o 1/R 0 2 94 E 0.814

N T R 0 ded 5-1 T o

% 5-1 AW ~95F SR XA e g it g B E At

N

R L= F B (T ) I\)IEuf Bl PEIY ! #Eﬁvgﬁ@
o |

94 =+ 94,140,657 10,747 | 76,667,148 0.814
95%F 1102,367,306 11,686 | 82,198,127 0.803

-88-




45 Qm’\¥%}§‘?93:§ LEH\?%’F‘ Eﬁﬁk"%%‘iéﬁiﬁﬁ
VR4 E STV Bl s SINE T 05 & L 520 T e kR
Lislez - F REPRA R B R MNP AR ok 52 H17 0 94 E 95
& 2w e Kﬁﬁﬁf SRS T e B > i TR - 1
BRI R G ’94E£%:§1)§:?,g%$%5:2.2531 NTehs § V095 #
g 1 AT % 22430 2 Teho § bRk T STk
PEFRTEN A EW FR OS5 EWBIF R D R A LT NS
Wegd T E B4 >94 #E 10% 95 &1k 12% > se¥* i ¥ e & i 5
Pl Ao THFMAHT S APER] A A0 04 B ifo g
‘)g:-: ?y’fu%}ﬁ: %K—‘E ‘; %}g k= »b :‘;‘Fé‘ ﬁ r = :3; fLE}}\;}-il;—;;i%é}iEb IE;FS ’1,“*_‘€T3
%;ﬁ:sga\ BIAS 05 F = 78 % 10" & sNiEE ﬂékﬁﬁp_' FOICBLP T B B
1 L ’»’Uﬁ%}ﬁ w o HE R (b dom 2 Arif E QB S 66% 0 95 & Qb G
63% > ngi *ibﬁﬁ%\;}ék%ishj\%?iﬁﬂi[ﬂo
2052 ARO4~95E - F AP Ad F1 K2 B 20305 T e
C O, HERY - - | CO,HERE
04 = = | CU; . SEFEE|COMHNE
o | |VEERRITIIR sy | men ) mie |U O T wE
™ larm (LT
W AR EE 75 571 22531 gt B - Il e o
G REia 3671 G547 | L8653 e [ RS e 2,083 3271 15706
wE g Rk 5300 | 7.097 | 14950 0 R L e Gt I
= R 3,083 £187] 13582 wn [ SRS 1,607 2343 14582
T |k — 51,574 %4.023 | 10006 e |5 2,512,275 | 3009060 11977
PR MO e 2.005,220 | 2,079,004 | 0.0927 AR R — R 524,550 | S48651| 10459
fpeie B — B 568,530 | 557.637 00308 R |0 EEE 2,020,999 | 2049940 1.0143
e (MO8 | 1497522 [1463,024 | 09776 gEfE PO RS | LE9L132) 1,893,993| 10015
TR | E—iE 105,175 | 102,388 | 0.9735 e |G iEss | 3.903941) 3005358) 1.0004
S #HOGAS IR 12,704 12,215 00615 Pud A o Ry o 056,818 Q37 A3E 0.9800
YL L 2866865 | 2,713,537 00465 fEedE D = R 1,191,238 | 1,162,830 0.0742
e ok 2205172 [ 2,158,078 | 0.0403 g[S 3,800,843 | 3,787,117 009711
Py A bt o 2186480 | 2,048,813 |  0.9370 HHE [ RHE A 1767157 | 1,696,785] 0.9602
HEE L AR 3793,068 | 3,545,079 | 0.0346 g | FLE 3,500,476 | 3,440,301 0.9582
MR LT 3747929 | 3,500,607 | 0.9340 HHE R TR 2,021,834 | 1,933,025 09561
g |5 =i 3763764 | 3,467,910 | 0.9214 IR |ELE TR 2937977 | 2,803,944 | 0.9544
et (R TR 1,018,310 [ 935763 | 00189 HHE |5 =i 4,440,979 | 4,205,234 | 094460
HEE |ALE R 2032602 | 2,681,810 | 0.9176 HEIE L T A 4,377,997 | 4097772 09360
HHE SR =R 1321425 (1,211,333 | 0.9167 HHE  |HE =R 3544747 | 3,593,372 09346
R |HLE =R 3,804,138 | 3,560,708 | 0.0144 R W OGASE 26,089 24055 0.9220

-89 -



F053~ 4 544k 55 AE|IEE L X RF 2 AW LS F L
P RITRE > e o { Lw ke D 2 - F PR R R
09927 2 F/B ~4 LT Ed A0 L 0 4 0 kG H Tiak ) g
4 5 343MW o i & 11977 2 T/R G B A R ARG el
14w Eh R 52 SR RPN RGP RGFEENE - F
PR R BE o o EaR, L T -8 2L g EE s { L
o~ 4 LT E SB[ AR Z B 1.0006 2 T/RZ K HRT LS 0.6868 o T/
Bidbd el e 4 2T By @ Ried TEH2 - F e
TR L BB o A B E 22531 2 7/R 22439 2 T/R o

2053 AROSE ST Lo § L RP R EPER L

D4EEC O
el e e
.y

RO 3R 0.9927 | [&ch+egm L1077
R — A 09808 | |EEE—REH 1.0459
O —aEtE 0.9776 | |#0 Bk 1.0143
S RS 09465 | [#F0 R 1.0015
FAr AR 09403 | |G 1.0004
Fodf T B 09370 | [RETHE 0.9800
FBSE — At 00345 | [RE=AEE 0.0762
B 09340 | (S /AT 0.0711
L =R 09214 | | i 00602
PR St 00180 iﬁjﬁ 0.9532
IS POk 09176 | o= 05561
R =5RH = 0.9544
i — A e o =R 09469
R e T TR 0.9360
= A 09082 =
2 PR 08080 | e LAl
o £ I 0.9138
& HH— At 09037 | [ Sz aem
PIrT—r = 3 0.9137
= AR 09029 | [Sopiegm
o o g [ o Y 09136
a7 R 09021 Lachh B 05530
Eqﬂﬁfﬁﬁf 08940 | | Hoh—es 0.8436
B A 08882 | | Lo i 07531

-90 -



% 54 AR S ESTARFWE - F PR RBREER L

i 40 94 QoziléB?vagi sqc L 95:F cozjléﬁ”vagi
(T ()

B T RS 1.0006 | | Mk BEES 0.6868
S B 0.9735 | [ Ak ks 0.6170
S RS 0.7737 | |35 b PFBL SR 0.5658
A B 0.6994 | [sa1 7 fEkl= kS 0.5306
S R AR 0.5921 | |sp]aHid okl Bk 0.5227
SEFHL IR B 0.5710 | |sp] 7 Pkl Bk 0.5196
SR PR B 0.5686 | [t Bl BHES 0.4902
I PR B 0.5392 | [ id PRl DS 0.4836
3B P PR DS 0.5352 | [kt e B 0.4819
A PR B 0.5325 | |5k ibid B B 0.4702
b I B DR 0.5317 | [35 = BEES 0.4635
3B P PR DS 0.5178 | [SF5E  BRES 0.4631
[ PR DR 0.5153 | |sp)2H ekl ks 0.4628
) 0.5121 | [ PHokES 0.4621
[ PR B 0.5104 | [ 35 rEg EES 0.4619
[ L 0.5086 | 5% — BEES 0.4616
EELNE S 0.5067 | [55k — B 0.4602
SR R AR 0.4916 | [sa] 7 rEELH BEES 0.4520
[ Il PR B 0.4597 &[?ﬁ[ﬁ?gf’ﬁfﬁip“l%ﬁ% 0.4187

% 55 AR5 E SRR 5 PP RRRER £

- 94.5F gozizafvagi@ 50 7 95 c’oz’}éﬁ”@gi@
(%) (/%)

RIEEAS 22531 | [RIFER 2.2439
£~ W 1.8653 | |15~ A iy 1.5706
- i 1.4950 | (9~ Wi 1.5100
1= e ] 13582 | |19 = Wecipyiy 1.4582
PR} IGASET 0.9615 | |FI[ IGAS¥Er 0.9220
R 0.9093 | 711152 ] 0.8888
PR SRS 0.8264 | |1 BEES 0.7794
PSR 0.8047 | [EFIP19FES 0.7647
A R 0.7982 | |12A1= Bk 0.7618
A RS 0.7918 | |EAH1— PRES 0.7478
AR 0.7887 | | A= B 0.6632
A= WS 0.7866 | | DB 0.6600

-9] -




AR E ST ARG BB IR R S FERFTEE - §F AR

g 4o @] 5-6 - Bl 5-7 4o B 5-8 T 0 A PEE 2§ (Y EEPERIE R AP L 7

]
-~ )

IR E LR T T ERI R 2R S &Y

6000MW 12 b v § 8o 50 2300 4 k0= = § i gt £ Syt ho ]

5.9 w7t e
7,000,000
6,000,000 -
/
5,000,000 %
4,000,000 %%
3,000,000 /%
2,000,000 §§
. %
1,000,000 . é%
0 7 /%
o of i g [ g ks |
% ]
_ﬁ’r\%‘ﬁ?(-" ) 1,846,184 2,564,986 804,226 4,354,981 5,644,968 1,224,856 6,128,500
o 215 7454 (010) 1,019,067 1,393,527 436,337 2,342,924 2,987,590 648,347 3,207,512
T FEEIMA) | 3497 3,239 3,351 3183 2281 2,402 2153
—)(—#Hﬁ?i@(‘ﬁu CO2/%) 552 543 543 538 529 529 523
Bl 5-6 AR & ST XRF W~ FFEZ § I RP R N
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
O I TR P T e s el s
% Sy
_é'i’ﬁﬁl(f ) 665,242 863,963 295,574 1,712,278 2,444,813 560,622 2,875,542
O #EPEI(E) 532,988 690,032 235,752 1,366,699 1,955,607 446,945 2,293,785
j‘i‘éifj\ﬂﬁﬁ’r%,ﬁl(MM 1,260 1,001 1,232 1,252 988 1,099 1,010
e PR (ji 002/ 801 799 798 798 800 797 798
Bl 5-7 AR94 & SRR ie - PFEC § IC R E St

92 -

1,400

1,200

1,000



30,000,000 14,000
25,000,000 12,000
10,000
20,000,000
8,000
15,000,000
6,000
10,000,000
4,000
5,000,000 2000
0 i i || | | 0
A F4on PaRC SN Fps PR NG R
4! 2Ryt
R 6,562,167 | 9,499,381 | 2935656 | 16,639,532 | 25,037,801 | 5268345 | 28,197,775
e 220 () 5275869 | 7,663685 | 2,359,895 | 13429,190 | 20512274 | 4295366 | 23,130,869
T FEEEEIOMW) | 12428 11,994 12,232 12,163 10,116 10,330 9,904
e P CO2TY) 804 807 804 807 819 815 820

Bl 5-8 AW 94 £ 23w - PR § L g ot

7
%
I
| I

5
| IR
) 4050740 | 6070432 | 1835856 | 10572274 | 16948021 | 3482866 | 19,198,733
| 2 () 3723815 | 5580126 | 1687806 | 9719568 | 15569077 | 3200074 | 17629572
TR | 7672 7,665 7,649 7728 6,848 6,829 6,742
o PRI OO2Y) | 919 919 919 919 919 919 919

Bl 59 AR & ST VA4 e R - LR

AROS E LR ARG BB RN R S FERFTELE - §F AR
R Ao 5-10~5-12 9757 0 L PEELZ - F CRRERERARL A 4 o P A
EREPFELTE ) PEETERI A A R 5 & prEg 7T000MW 1

FTFE TR oo RN Bl R C F LR E M3 Ae R 5-13 #1oF o

-903 .-



8,000,000
7,000,000
6,000,000 //
5,000,000 %
4,000,000
3,000,000 /
|
2,000,000 %
1,000,000 | ///
o Il | |
i PEN) Wt R s EERT =
2R JER
E UGS 2,210,512 | 3,036,882 911,398 4,592,395 | 6,673,736 | 1,286,907 | 6,433,168
_yav; () 1,083,453 | 1,476,178 440,678 2,220,327 | 3,195,982 615,920 3,064,564
T R (MW) 4,235 3,879 3,376 3,394 2,696 2,600 2,224
e PEVRIL (ju CO2/%) 490 486 484 483 479 479 476
Bl 5-10 A W95 & 23 2 ARz e PFER - F (L st

4,500,000
4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
-
500,000
o L I |
N SRS S fng |k 4 ik G pa |
P ZEp
_ﬁ?_j‘ﬁ‘ () 822,055 1,055,145 302,109 1,698,489 3,690,867 684,093 3,955,759
= #H B () 612,843 785,253 224,803 1,264,481 2,739,706 507,059 2,926,159
E féi']\ﬁﬁ%ﬁ_l (MW) 1,575 1,348 1,119 1,255 1,491 1,382 1,368
_)(_#EEJVQF{@ (FJ CO2/%) 746 744 744 744 742 741 740

Bl 5-11 AR 95 & &7 % fle = PRE - § L g B3t

25,000,000 9,000
8,000
20,000,000 w 7,000
i
/ 4‘000
10,000,000 % :
/ 3,000
/ :
,000,000 7 / 2,000
° 7 % % 1,000
poi R A REE [ B SR ?ﬂ@
B 2R E
= (%) 4,157,983 | 6,238,610 | 2,074,502 | 10,653,958 | 17,644,360 | 3,521,131 | 20,723,245
=k () 3908368 | 5865090 | 1951112 | 10,014,670 | 16552579 | 3,302,045 | 19,446,859
TR EE (MW) | 7,965 7,968 7,683 7,874 7129 7,113 7,166
e PRI (. CO207%) 940 940 941 940 938 938 938
Bl 5-12 AFOS5S & S e~ pFE - F iV g P § st

~94 -

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

1,800
1,600
1,400
1,200
1,000
800
600
400
200



35,000,000

16,000
30,000,000 | w0 4 14,000
25,000,000 | ] — | 1200
— 4 10,000
20,000,000 |
4 8,000
15,000,000 |
1 6,000
10,000,000 | 1 4000
5,000,000 | r—-] ‘ | | ["]-1 1 2,000
rF—
o I I 1 I T T | 1 [T 1 0
g \#‘ i ; P | pig g |
U 2|
A () 7,190,551 | 10,330,638 | 3,288,009 | 16,944,843 | 28,008,963 | 5492,130 | 31,112,172
P () 5,604,663 | 8126522 | 2,616,593 | 13,499,477 | 22,488,267 | 4,425024 | 25437582
1 i‘%fj’EﬁZﬁ?:rﬁi(MW) 13,775 13,194 12,178 12,524 11,317 11,095 10,758
PHVIEE (i CO2/%) 779 787 796 797 803 806 818
Bl 5-13 RF9S & L7 V4 e pRE - F it g A
BO4-~95 ER SR Vi emgdTdi LAz Bpd ity
2ok L] = PR S R dok 5-6~5-8 #T ST W L2 04 EHF TS
A% 5 A 1.03~122 ~/B »@d 95 &% 5 A3 090~1.05 ~/B 2 &
04 # L@ eaggy A 11165 ~/B 5> 95 & 1.0116 ~/&
W F LR 10 AE AR PE ST LA
- & YplPEiTs Ao drdk 5-9 f5o oo d
TE BV RE B RY
SR e
m X ?

0 & 2

IR s e e

SR s e gpdz. T 0 H
421

FBi 0 B R

B &
RomEded - 5

- FERER

A

¥

RTh s
T
i 0.1564 ~ ;

—

i
§ oL EBT A A
5 F R 03051 &~ B S & 0.2412 ~ »
; L =
LR A o

*)’}IJ'# i F 2t ‘-FL;% v A P ez 3 ;Lﬁ,ﬂ\

-95.



F 56 AR5 E RN Wz PPl FEERFR A

Hix:</B

53 52
gﬁéﬁﬁﬁ =95 A [94g/‘\ﬂ Foe | 2GRS AR 95#1\%' o
Ioa| NE | A | e [l S| SR | 9
ik |2.8214 [2.4956 [1.1223 [0.5732 [2.9967 [3.0493 [1.0145 [0.5609
Bl e |2.7498 [2.3437 [1.1218 [0.5732 [2.9581 [2.9560 [1.0146 [0.5609
E] s o fide.7431 [2.2915 [1.1213 0.5731 [2.9566 [2.9066 [1.0148 0.5609
gEk |2.7185 [2.2765 [1.1221 [0.5734 [2.9369 [2.9085 [1.0141 0.5609
B E 7488 [2.3354 11,1220 0.5733 2.9569 [2.9511 [1.0144 [0.5609
H Ffie 6318 [2.5812 [1.1138 [0.5699 |2.9855 [3.0936 [1.0100 0.5618
s led2.6233 (23102 [1.1138 10.5710 [3.0038 [3.0360 [1.0101 0.5618
] mEs 25906 [2.4519 [1.1129 [0.5706 [2.9746 [2.9408 [1.0100 [0.5618
2B )15 oetie [2.4921 [1.1134 0.5703 [2.9823 [3.0163 [1.0100 [0.5618
e 6698 [2.4333 [1.1165 [0.5713 |2.9714 [2.9956 [1.0116 [0.5616

LESTWEAETIAFE CETFAGHEF  BET WA R
RS R R R S N V- R SRR S U

W,

Gl

ht

57 AR NS ELRTNABEEI P PBE- FERFREH S A

Hi~: =</B

04 05

?i;[; - — — o — r— N d
F g R N | R | S | NS | R | A

k& 12,3609 [2.1901 [0.8830 [0.3786 |2.5827 |2.8433 |0.7981 | 0.3711

A 4 nE 12,3051 |2.1460 [0.8831 [0.3786 [2.5488 [2.8080 [0.7980 [0.3711

ENaH 4004 2.2999 [2.1253 [0.8832 [0.3785 [2.5459 [2.7894 [0.7971 [0.3711

ek 122710 (2.1243 10.8830 [ 0.3787 |2.5249 [2.7902 10.7973 | 0.3711

RIEIPER 12.2999 2.1421 [0.8830 | 0.3786 |2.5453 [2.8062 |0.7976 [ 0.3711

7R 4 rE 2.215212.4008 | 0.8796 | 0.3770 [2.5624 {2.8443 [0.7929 | 0.3714

R 408 2.2117 | 2.1350 [0.8792 0.3774 [2.5657 2.8338 [0.7933 [0.3714

N
—

ek 21800 [2.2462 |0.8790 | 0.3773 |2.5460 [2.8007 |0.7925 | 0.3714

ZEJE]IEE 12.198312.2999 |0.8793 |0.3772 |2.5553 |12.8227 [0.7927 | 0.3714

AT 2.2414 12.2406 | 0.8806 [0.3777 |2.5511 |2.81750.7945 1 0.3713

IR STWERE I AFE B A RHFRY E LA

- 96 -




o 5-8 AFIM95F SR NS Wz Pl FEE RS A

Hix:</B

53 o
FHNE = W?me T [ T
Iy | WS [ A | e [ SR B8 | AER | Mg
e [2.2565 [2.0613 [0.8206 [0.1011 [2.4816 [2.7491 [0.7379 [0.0992
g [2.2027 [2.0445 [0.8205 [0.1011 [2.4476 [2.7335 [0.7379 [0.0992
v+ 4 Lie[2.1979 12,0347 [0.8204 J0.1011 [2.4457 [2.7234 [0.7373 [0.0992
mioig  [2.1689 [2.0355 [0.8205 [0.1011 [2.4253 [2.7234 [0.7373 [0.0992
B P [2.1973 [2.0425 [0.8205 Jo.1011 [2.4449 [2.7316 [0.7376 0.0992
# g [2.1237 [2.0563 [0.8194 [0.1010 [2.4722 2.7541 [0.7351 [0.0993
e+ 2 fne2.1209 12,0295 [0.8194 J0.1010 [2.4759 [2.7536 [0.7354 [0.0993
gang  [2.0922 [2.0369 [0.8192 [0.1010 [2.4585 [2.7322 10.7347 [0.0993
JERE] T3k [2.1086 [2.0443 [0.8193 [0.1010 [2.4664 [2.7437 [0.7349 [0.0993
NSt 2.1462 [2.0436 [0.8197 [0.1011 [2.4572 [2.7399 [0.7359 [0.0992

R YT R

kil

I

1

% 59 FAHMCO2HHRLE10~E £ AR -05F 2T V4 - R CO2 #1234

A7
Hi=: ~/R
94 95
TR | o | g | e | e | e | e [T
SR A ] YR ISR N IR | AN [ AR AR
A = A E

BNJ2S 0.1794 | 0.2604 | 0.2988 ]0.2613 | 0.1593 | 0.2423 | 0.3055 ]0.2533
Bl 4w ]0.1766 |0.2596 [0.2987 |0.2622 ] 0.1580 | 0.2419 | 0.3055 J0.2557
I 4 g 0.1763 [ 0.2592 10.2988 J0.2613 | 0.1571 | 0.2418 | 0.3057 |0.2586

i 0.1748 | 0.2594 | 0.2988 ]0.2623 | 0.1571 | 0.2420 | 0.3055 ]0.2589
BT E 0.1763 [ 0.2596 | 0.2988 |0.2620 | 0.1578 | 0.2420 | 0.3055 |0.2569

Fofpmg ]0.1720 | 0.2600 | 0.2986 |0.2663 | 0.1556 | 0.2412 | 0.3049 |0.2609
Ja+ 4 gl 0.1720 [ 0.2591 | 0.2986 10.2650 | 0.1555 | 0.2409 | 0.3048 |0.2619
I HiEng 0.1701 | 0.2592 |0.2985 |0.2666 | 0.1548 | 0.2404 | 0.3050 |0.2657
JER ]I E 1 0.1711 1 0.2595 [0.2985 |0.2663 | 0.1553 | 0.2408 | 0.3049 |0.2633

Akl 0.1733 ] 0.2596 | 0.2986 ]0.2647 | 0.1564 | 0.2412 | 0.3051 |0.2610
o F RGN EESE e B SRR B 1325

g
T

@l

M1

-97-



FECF R ARE AR E ST e F T A A
5 11165 ~/& ~ X 22§ 2.6698 /B ~ % 24333 /& ~ $5i 0.5713 =~/
B 725 PRERSIAE CTAFRTAAEF-F PRI BT
o XRFPed o PRPERERY I S ARME PR oo F 1
AR EEEF TS ARPRBE RN o] 5-14 477 0§ - F PR
BHREIDBOEAF RAF TSI AT I RGP i - F f“ﬁ‘é;}i&%é:;“ *~
2T ARG 49229 AR BT TR 5 - F (LR A2
T AL 49986 ~/ BB dok 5-10 P10 RE 95 £ LT 4 e vkl n] g
TRAEE L RE 10116 ~/& ~ X R F 29714 ~/R ~ %id 2.9956 ~/& -
it 05616 ~/B 0 o F BB I AL ST FT A AY AEF-F LR
WRe o R AF R S ARF PR AF Jf;&agﬂ XA ME R E A
AT AR ARy R PRI 4oB] 5-15 #4157
FoOFCABRL 40F AP RAFT a\ﬁxﬁxﬁ-m% RF Jf,&%‘ £
FREE R A2 F T A AL 51604 /R 0 VBT R R e T - F
R Az F T A AL 52835 /R EM o ok 5-11 A1 o

7
7
6
5
4
3
2
1
0
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
7P CO,
E S Iy 5
:l)jk}*ﬁ ’?kf'jlf :Iﬂ;! °§ Cgﬁ’?k}'_—/P
+:E§rELC 2 YRR AR FERY —)(—{UE 2 NS R 4
B CO2 s g Py 4 —O— BCO2 Hf- 5k Ay £

EIoF P RERMEELEE LRSI EL 1325

Bl 5-14 AR E RV PreiPaBed g §F PRTRZFTISI AR

-08 -



£ 05-10 AR 94 & 2T NS gl g o F P A S A-RE T S A Y
GALREk FHR Gl R e
éﬁéﬁ_ﬁ%ﬁzﬁ 26638 24333 11165 0.5713

Oo/ED
=CO M F B HEERFOVE)
20 ZSTEME CO4 30164 2.9524 17137 0.5713
40 S=TCME CO, 3.3630 34715 2.3110 0.5713
60 SSIEME CO, 37037 39306 2.9082 0.5713
80 ZSITME CO, 4.0563 45038 3.5055 0.5713
100 S ICAEE C O, 44023 50483 4.1027 0.5713
120 S I0AE C O, 47435 5.5480 4.77000 0.5713
130 S I0AEE C O, 49443 58076 4. 3386 0.5713
140 S ITAE C O, 5.0362 f.0672 5.29°73 0.5713

i
3

B 5-15 A @IS & 57

R Iy

L R L -

1:32.5

O P N W » 01 O N

0.5616 .

10 20 25 30 40 50 60 70 80 90 100 110 120 130 140

X4 IF CO,

=R ?if*’?‘ﬂt I:I*’NE@E
s 5 Bty I ;?y
—A— LCC§2 Nl 3% 52 NS FEY
i CO2 AL ;:’?&ﬂﬁ —O— HCO2 1<k %?W?I:

:31“&‘\1%%@113_% Ex“"

e

VA ez Pl

SR Ol 4 1325

-99 -

Yo F PR LFE A AR



0501 AEOSE LT LA Wasiul s - § LB AN A RET S A

il IR e R fHE
SEHEEME 2.9714 2.9956 1.0116 0.5616

(T/ED)

ECO B E B BEEENE ULE)

20 ST CO, 3.2841 3.4780 1.6218 0.5616
40 2ETENE CO, 3.5963 3.9604 2.2321 0.5616
60 2506 CO, 3.9095 4.4428 2.8424 0.5616
80 2T CO, 4.2223 4.9252 3.4527 0.5616
100 25548 CO, 4.5350 5.4075 4.0629 0.5616
120 S=ETCAE CO, 4.8477 5.3899 4.6732 0.5616
140 25046 CO, 5.1604 6.3723 5.2835 0.5616

I CFCRBRUELIE R BB ESLEL 1325

FE o F R AR AF M ST RN AR L
w2 0.8806 /B~ X ZRF 22414 A /R~ B 22406 /B~ Fra 03777 &
/B> 725 PR PR A2 SR REF S A RONEF - §F R e
BRARB X AREAI RGP HAAd AP EILa RARH S A
Fos e o B A R P IER RS 0 Aol 5416 tn 5 F S F LA
B 10 E A RAR®H X AEF A RFPE LT - F LaP RS A
2. MG 41478 2R VBT EEBE T - F LE{#Huk * 2
R AL 41655 ~/BRME s dedk 5-12 1 0 R 95 & g SR
o ARA G BE 07945 /B~ X ZRF 25511 R/R - B 28175 A/ R -
Frin 03713 /B » 525 MRAPE R AL ST RB I AY R EFoF 1
BB R RARE LS IARF AT RGP IR RE | g &
AR AR R AR B A Ay R ERRS > AoB] 5-17 47
Tk - F CARERL 120 F A }%#\%ﬁvq\d\ﬁ%m:\ RFWebss-
FOORP X AZ R A AL 44273 /B > B B ert e T - 4
PP A Az §HA AL 44561 ~/REBM O ek 5-13 1T o

/%’,i

L

- 100 -



S F N W M 00 O N

2.2414
@ @ @

2.2406

® 9% »

o3/

10 20 25 30 40 50 60 70 80 90 100 110 120 130 140

X 7 I CO,

= Ry 4

s iy e 4

—A— HIEHCO2 RS
Y ECO2 HE TS 4

— (e
m— A

—X— R CO2 iR ghRy %
—®— Y CO2 fhf=id b 4

CRER R T T REY S S

#LRRS L

(Y

1:32.5

Bl 5-16 A W94 £ oL VA Pue2paPped o §F PRTRLEE S AR

% 5-12 AR 94 & -

h

WA RG] S F LR A AR A AR

o
Sl F R, sl IR 1ZHE
SEEEENS 2.2414 2.2406 0.8506 0.3777
(LR
ECOFRME S EERENF OLE)
20 2T CO, 2.5880 27597 1.4779 0.3777
40 =M CO, 2.9346 3.2788 2.0751 0.3777
60 2T CO, 3.2813 37980 2.6724 0.3777
80 2T CO, 3.6279 4.3171 3.2696 0.3777
100 A CO, 3.9745 4.8362 3.8669 0.3777
110 Z=EA CO, 4.1478 5.0058 4.1655 0.3777
120 Z=TCAE CO, 4.3211 5.3554 4.4641 0.3777
140 Z=TCAE CO, 4.6678 5.8745 5.0614 0.3777

Ny RV A

oL E L 1:32.5

-101 -



O N W A o1 o N

28 />

oo ¢ 7% o |

10 20 25 30 40 50 60 70 80 90 100 110 120 130 140

7+ I} CO,

e

— L O

—h— YrECO2 “ RIS £
YrECO2 S TBEH £

b 4
Cy g 4

X HHCO2 N[ RS £
—O— HSCO2 Mgy 4

o F ARG E

EiH

B n e L L 1:32.5

Bl 5-17 RROS E SR VA Pz Paed - F PRERZFRF S AR

£ 513 AROSE LRV el s o RPN ASTA-RER LAY

iy el TR, Pt iy ZRE
o, B ==
SEHESHF 25511 28175 0.7945 0.3713

(o)

SCOMEMR Sy S BEHE EREF TLE)

20 ZETEME COo, 2 8638 3.2999 1.4047 0.3713
40 200 CO, 31765 37823 2.0150 0.3713
60 Z=TEAE CO, 34802 4 2646 26253 0.3713
30 SSICME CO, 38019 4. 7470 3.2356 0.3713
100 54 CO, 4 1146 52294 3.8450 0.3713
120 =54 CO, 44273 57118 4 4561 03713
140 ZETCAE CO, 47400 £.1942 5 0664 0.3713
I F R RNEELE R B oS E L 1325

-102 -



P ECF RS AR AR 94 E ST RERNRE N A RE

) BB 0.8197 /R~ X R F 2.1462 A R~ ¥ 2.9436 &/ ~ 24 0.1011
AR G F RS AL ST RS A R EF - F R et
RORINPPEI AR ORI RFBE B Ad AT gL oom RS
SRR > A Ad R FIFRI o AoB] 5-18 TR 5§ - F
R S 110 2 A R A ww¢ﬁﬁ$mx»%¢ ERP R TP FR
Rk 2 LA A G 405260 /R B F PR G - F LA A
2P R A L 41046 /R R drd 5-14 470 095 E &R R vk ) Pl
Sk A G PR 07359 /R~ R RF 24572 A R~ i 27399 A R -
fric 010 ~/B » 7 = F A A2 o THGE S Ad S F - F PR
Breonc® RAVMEAARFAIAF B L Ad KT JIFSE @
BoA ol A e s e s B A AW SR IF R RS o do B 5-19 #1
¥ CRERG 120 % A R A Wwﬁiﬁ%m%”iﬁ‘ﬁﬁ:ﬁﬂ
BT A2 A A G 43335 A/k 0 R F e - § R
ok A2 Bl A L 43975 A/R B K > Aok 5150

L
6
5
4
3
2
1
O 4 ot o .
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
F 7[5 CO,
O RRE S 4 s EoTElieis S
CPRGUNR RS 4 IZIFZFF%HFM
—A— HRHCO2 IR Y A HRCO2 NP 75 4
HRECO2 R 7Y —O— HECO2 Mk 4

- F |Lﬁng‘ﬁ;u;§ﬂﬁn;’,€i’5% ol g 5 1:32.5

Bl 5-18 A WO4# g b4l s ity g § PR FE WS AR

- 103 -



F 05-14 AFO4 & SR XA Plehilal gy - F LRGP S A LT A

S N

jrar Sl F R, st iy R
s, S
SEEHRERSF 2 1462 2 0436 08197 01011
oD
SCO R Ey SEEES/RETE)
20 250 CO, 24928 25627 1.4170 0.1011
40 Z=TEAE CO, 2 8394 30818 20142 0.1011
60 255408 CO, 31861 36010 26115 0.1011
30 Z=T6A Co, 3.5327 41201 32087 0.1011
100 ZTEAE CO, 38793 4 /3973 3 8060 0.1011
110 2508 CO, 4 0526 4 2087 4. 1046 0.1011
120 ZIEAE CO, 4 2260 51584 44032 0.1011
130 2555 CO, 4.3993 54174 47014 0.1011
140 25550 CO, 4 5726 5 6775 50005 0.1011
o § ARG E R B RE B s 1325
1
7
6
5
4
3
2 |
1 2.4572 2.7399
0.7359 .0992
0 | —+—@—i——i—i—~lH
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
X 7 [ CO,
— S S L Eﬁﬁl’ﬁt%‘l’?ﬁ
=L m— e

—A— HHCO2 YRRISRIRY A X HIRICO2 NISR Y 4
HRICO2 PSPy % —O— HRICO2 MRS Y A
Mo FRBENEELEC ORI E L 1325

Bl 5-19 AROS E SR VAP Padled g F PG RIES AR

- 104 -



20515 RROSE ST LA e g -

SRR A E

§ LT A A 4 A

s | FihR i R TZRE
f?%gﬁﬁﬁﬁégﬁﬁzﬁ 24572 2 7399 0.7359 0.0992

(T D

SCO kA B EEEEMEOTE

20 ZETTE C O, 27700 3.2222 1.3462 0.0992
40 ZETEAME CO5 3.0827 37046 1.9564 0.0992
60 ZETTME O, 3.3954 4.1870 2 5667 0.0992
20 ZETTME O, 37081 4.6694 3.1770 0.0992
100 2500 O, 4.0208 5.1518 37873 0.0992
120 ZETTME C O, 4.3335 5.6342 4.3975 0.0992
140 ZETTHE O, 4.6462 6.1165 5.0078 0.0992

- F PRI EASE o B AR RS @S 1325

- 105 -




BOE H RS F AR PR TRMET A A

U F A L A RRG R T AEY RS Y TR LR
B EBEEFRL RALSFRARAT AR E S ELST YT
ROPET 2 = PREcs Adrd 5-16 2 517 %67 294 & 5 T W ¥ TR AF 1
Pz T AL E R 26454 2505 # L& B 28877 /B A ¥ R
W2 BT AR 94 & 13693 /R 0 d NN BRI EERE F A 95
& 3 4e | 1.5588 /R o

2 516 AWM E ST e AFRRAETZ - FERS AL 4

Hix ! /R
@ e 4 fi° Bl %
% Q{Tﬁﬁﬁg (f’, A & ?CT‘EP'U Fﬁii ?LT*E'#) (Chpt %*Téiﬂ

SRR | MR AEEE ] IR [ K A E
NS 2.8272 2.0786 2.5175 1.7358 0.6363 1.2810
0 RN S 2.7329 2.0016 2.3879 1.7206 0.6364 1.2091
IR R N S 2.6621 1.9394 2.2832 1.7264 0.6404 1.1570
R 2.3573 0.7037 1.1056 1.8511 0.6430 0.9366
EE T E 2.6921 1.4394 1.9989 1.7491 0.6396 1.1351
N 2.6946 1.9021 2.3230 1.6271 0.6304 1.1598
JER || A 4 g 2.5725 1.7583 2.1266 1.6659 0.6343 1.1010
Rl 2.2408 0.6508 0.9503 1.7771 0.6389 0.8533
JER) F] ) FE 2.6143 1.3287 1.8588 1.6535 0.6346 1.0547
A 2.6454 1.3693 1.9121 1.6917 0.6364 1.0853

2 5-17 ARIS & SR e A FRRMTZ - FES AL T2

Hi-: 2/
E%F‘5§7t HUEJ5§7t
faﬁﬁfﬂ (FIH“E'”I:@‘”S’ F" El f“f (Ig'ﬁbgff )

SR | AR ;ﬁﬁ‘ SRR | | EE
RIS 3.0555 1 2.3211 | 2.7550) 1.9445| 0.8603 | 1.5008
] 4 ok 2.9692 | 2.2411| 2.6256| 19232 0.8598| 1.4214
At g gl 29000 2.1761 | 2.5151] 1.9209 | 0.8624 | 1.3581
BEEES 2.6402 | 09192 1.2905] 2.0390| 0.8627| 1.1165
KE| )R 2.9405 | 1.6566 | 2.2194] 1.9487| 0.8614| 1.3381
4 o 292471 2.0819 | 2.5241| 1.8195| 0.8674| 1.3669
JER)E] dE 4 on& ] 2.8031 1.9544 | 2.3292| 1.8639 | 0.8700 | 1.3089
Bl 249791 0.8809| 1.1401] 19753 0.8711| 1.0481
ZERIE] ) EE 2.8521 | 1.5042] 2.0330] 1.8460 | 0.8694 | 1.2525
AT 2.8877| 1.5588 | 2.1032| 1.8874| 0.8665| 1.2847

- 106 -



AP T M BRI ARG BT g §F PP A AP AR 94 E A
FRMAARG 2R Ppez - F PRPREL B ST RE B TE o §
PR R 0919 & T/R ~ ST X ARG BT § PR R 0.533
ST R R E > B AeB] 5-20 5 5-21 Aor 0 B P M s LM PEE R 2L
PLRERRARF e T LT Y e o m Yl R R
REWE2 T EF TR L TI3BMW o @ SR e L 2400MW o 22 E 0 g
BRI R W2 T EETE L 4T2MW > A RE s e L 2033MW >
P04 ERFTROTHERFE T F LR R Y S BB 0 4ol 522 47
o0 R A2 - F (CREETE R L 0.825 2 7/A 22 Y g L 0.846
TR o

R OS5 EAY TR RF E e - F LR AR ST
W e Tio- § PR R 0939 2 T/R ST XA AF T § L
B R 0481 o 7/R kP E > B 5 4oB 5-235-24 for 0 B o s L
MPERR LT ) L L MPER A R e T LTRSS e
B R U AEREEARFHE T EETEL 67AMW e A sl
» 245IMW > 2% r%wéfﬁ:ﬁﬁ’* o T EgE T E S 41IMW . A
PR L 2156MW 0 # 95 & R T ROTHLME PFE s § VB RR R Y
BB o 4ol 525 T 0 § P A2 - F YRR PRB AR L 0.840 2 /R
LR 0 it L 0.866 2 T/R o

-107 -



8,000,000

7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

° o SN S EEEE SR A g °
K ZHU
s | GREY) 2,025278 | 2,390,995 562,810 1,057,900 | 6,753,760 973,106 1,343,755
=1 CO2§HE! (1) 1,080,028 | 1,275,056 300,132 564,151 3,601,605 518,932 716,590
TSR (MW) 3,836 3,019 2,345 773 2,729 1,908 472

Bl 520 AR 94 & A F TR ARF Ple - R CO g izt

7,000,000 3,000
6,000,000 2,500
5,000,000
2,000
4,000,000
1,500
3,000,000
1,000
2,000,000
1,000,000 500
v
0 a /% a o
s g [ e [gEs e IEET =D
TE ZHUE|
‘_Eﬁ’?&,‘ﬁ{(—r ) 1,428,867 2,135,733 620,212 3,295,434 5,962,331 1,178,134 5,789,046
1 CO22H ! (1) 1,312,912 1,962,415 569,881 3,028,005 5,478,478 1,082,527 5,319,257
=& i—‘arj‘Ec:TFﬁ’r-jqi‘E,l(NM/) 2,706 2,697 2,584 2,409 2,409 2,310 2,033

Bl 521 AR 94 # X FTRBABBE2L - PFE COy g 53t

- 108 -



Ak
AR
SHIEE

88
8 3
JEER

38
g8

=) wm
mENEER
N\ ¢ g5 5 &

AF
LR
E 8B 8 8 88 8 ° s s
mmmmmmm m
S o 8 S WW%WN
hEZg

Bl 5-22 B 94 # 2§ TR A CO2 #d sigt

g

IHE]

1,189,910

572,458

411

921,092
443132

1,861

6,420,526

3,088,875

2,594

B

N

B

912,242

438,874
674

538,214
258,931

1,993

2,318,118

1,115,232

2,961

1,991,850
958,266

3,816

AERICTE)

[
[ COE (1)

| R MW)

Fimz = PR COy#2cg sut

Wom
F R

Bl 5-23 A ® 9IS &

- 109 -



7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

%
%
y i

0 s F ou Bk EE PR N S 1
B ZER ]
e R () 1,379,827 2,071,640 611,185 3,316,710 5,818,176 1,164,770 6,233,810
E=—=1CO2HE! (i) 1,295,505 1,945,040 573,835 3,114,022 5,462,620 1,093,589 5,852,855
‘ T R (MW) 2,643 2,646 2,264 2,451 2,351 2,353 2,156

E] 5-24 5\[5‘:]953 E\? A ;L*\}l“’#ﬁ& w7 = F&_ﬁh Coz;}ik—g{ﬂ 5-‘-—‘_1.

14,000,000

12,000,000

10,000,000

8,000,000

6,000,000

4,000,000

2,000,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

3,000

2,500

2,000

1,500

1,000

500

® s e A e 4 A s [ °
|28 7]
E2zz2 EE‘F‘E'EI(I ) 3,371,677 4,389,759 1,149,399 4,228,951 12,238,702 2,085,862 7,423,720
s 22 2651 () 2,253,771 3,060,272 832,766 3,552,896 8,551,495 1,536,721 6,425,313
3";9}5,1]:@%@(% 6,459 5,606 4,257 3,126 4,945 4,214 2,567
e PHVIEE (i CO2E) 668 697 725 840 699 737 866

B 5-25 AR 95 # g\? TR PR COy g oy

PRTAFEIMAIRFPERT AREE TR E I REE R

g,fgﬁﬁfiizo%ir,.egﬁ%g_&,*r‘a' F'Fe}‘)l{y{).l##\ggé?i;&lé;
W iE 80% 0 M X ARG BRI 20% 0 4ok 5-18 Aron o FL o BME pEE -

F CRPERERS O AAH 2 F PP AS FFFL o

- 110 -



30518 R 9405 & ¥ T RLE B PEERETD B by

- ~ R R R IR
SIL LRSS
945 95 94 95
ik 58.63% 59.08% 41.37% 40.92%
B P 52.82% 52.81% 47.18% 47.19%
NI 47.57% 46.83% 52 .43% 53.17%
i i 24.30% 21.57% 75.70% 78.43%
TRE 44.66% 43.84% 55.34% 56.16%

JE P 53.11% 52 .46% 46.89% 47.54%

I 45.23% 44.16% 54.77% 55.84%

El i 18.84% 16.03% 81.16% 83.97%

ST 41.23% 39.23% 58.77% 60.77%
W 42.54% 40.97% 57.46% 59.03%

FEH-F R RLI0FEAE S RARM S ENY T REFEL
LioE R - F MRS Ard 5219 At o d MR TR R E R
w2 - % TL)&F\;}* :E‘_Ao B O94 % 95 F SRR e R X ?k o Tia- gz
LR B CF o R R R B E 94 2 - F R PR A 0533
T/}www 0481 2 /B % » % 4 T A= A s F s b
HE L% 94 & 01733 /R H# 95 & 0.1564 ~/B B o R e TS T
W e 04 2 - F PP A 0919 & 7/E#K 95 £ 0.939 o T/ Mo &

AF TR R W e - F PR A E RS 94 & 02980 ~/ R # 95

111 -

£ 0.3051 ~/B L o % lﬂ%"’"&iﬁﬁ%}ﬁ‘ A RE LTI LR R
Rieds A FTRPEFEZ - F PR XS AT F3H B FE o
F05-19 F - F AR I0AE AR ARO4-05 F Y TR FE S LR
2 A A H 4
> AR
5 W 945 95
A B ; - - — - - ~ _
FaTH R & B FOE ~ R R Salel A
N 0.1733 0.2986 0.2252 0.1564 0.3051 0.2172
3 EE 0.1733 0.2986 0.2324 0.1564 0.3051 0.2266
TN TR 0.1733 0.2986 0.2390 0.1564 0.3051 0.2355
B 0.1733 0.2986 0.2682 0.1564 0.3051 0.2730
IR 0.1733 0.2986 0.2427 0.1564 0.3051 0.2399
7B ElEE 0.1733 0.2986 0.2321 0.1564 0.3051 0.2271
N IEEEEEYS 0.1733 0.2986 0.2419 0.1564 0.3051 0.2394
E| B g 0.1733 0.2986 0.2750 0.1564 0.3051 0.2813
ZER S]] F 0.1733 0.2986 0.2470 0.1564 0.3051 0.2468
S FE 0.1733 0.2986 0.2453 0.1564 0.3051 0.2442
L F PRI EE e R RS E L 1325



SAAYT o N 94 ERF TR R EMT AR5 13693 &/
B X giies 26454 A/ > FH k- F PARER S 110 2 ApE o %
W2 7o F MBS AZ BT A AL 46542 /R BRI R B
(14,5518 /B > 4o 5-26 095 E Y T RGBS T S A L 1.5588 &/
BXARFHe5 28877 /R F YR F CAETR S 00 F A s
W2 G F LA AL BT AAL 43051 /R BRI ARG BEa
42949 7 /B 5 4oB) 5-27 #15F o

5
6
ST A?Efgk”’*———‘
L 4—" " 45518
4 i /‘/‘/ 7~ b
*/‘/A/
3 B ‘/‘——H
2 |
1 f 2.6454
1.3693
0 Il Il
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
= 7 I CO,
e s
—a— HIHC02 * ARG S 4 YIHC02 AL S 4

I CRBRNEEZER B SRESIVEL 1325

B 5-26 AR O4 &% ¥ TREZHY G- F RS AL TS A RGLEZ FETY)

9
&

7
6 I
5 L a—A
4.3051
*—/,‘("’__r/—k’
; ;‘/‘__‘———‘/‘/‘/‘/‘/“ 42949
3 L
2 |
1 [ 2.8877
1.5588
0 L L
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
X 7 W CO,
[:]«‘]j{;.'?ugé?:fﬁ%¢ :]’ﬁﬁ%iﬂi?:fﬁ‘%i
—A— Y CO2 “ R 5 W HH 4 R CO2 BVl b 4

ECF RGN EESEE s B S RERL E 5 1325

B 527 SRS ERFTREVEUZ - F PRI AZET I A RGIEEFEDY)

-112 -



MR FAST 0 AR 94 EXFTRBEBEL RS AL 06364 7
B2 RF4es 16971 /R %5 je- F MR RE 90~ % ~pr o R
SF Sk ARG 33214 A/R 0 BN ARG e
32515 ~/B > 4- B 52895 & X F TRH B L £+ A 5 0.8665 ~/R
RFpes 18874 ~/R g V- F MRS 70 % ~p B RBe
FoF RS Az A5 3.0025 AR F TR K B 29819
AR Ao 5-29 #r o

;E)‘

7
S~

?%

Ny

M

1
6
5 L
4 L | a
b A
S T / 3.2515
2 | A
1 1.6917
0 0.6364
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
5 7 I CO,
I:li\’]ji;.?uﬁ:l;;',giy¢ CCOKeg s ‘.E,El,¢
—A— YECO2 REFEE £ %“UFQLCOZ VRSB S

RIS FURBRNEELER AR RS E S 1325

Bl 528 LW O4 &Y T RLWHENF - F S AR A AR

Tl

3.002/5‘/‘/A/‘/k
3 B b ax

M 2.9819
2 L

1 F 1.8874
0 0.8665 |
10 20 25 30 40 50 60 70 80 90 100 110 120 130 140
= /P CO,
= SREfE I e
—A— YRHCO2 =kl A HHCO2 K=Y 4

oo F P RRRNEEZER &) Mome AL % 1:32.5

Bl 529 AMOS EXF R RMERKUZ - F AT A AR

-113 -



$68 ST TR F PR FEFET S AN

]E]94£ 95_;1‘; ,)\4,&\;;99‘—33& J%fiL{{LJ$ﬁ§;BIéLL*B é:,’j
2B A% % RF B 20% 0 @ W b 5% 0 4o 5-30 4o .

2
7

3% ¢,

% 12%  5¢, 28%

1% e 34% b 35%
R ’nm e T
F%[:{xk k %n Mg o R s A A A

F F ;i:g ?%T i DT i e B il —Tse
I O+ Pygafsry E ‘%ﬁ;ﬁr”?’ﬁ O £y

Bl 530 AR O4-05 & ST L4 e S TRCERAL R B2 FRT by

VR 94 LT R kK2 b RS pRECE T R b ded 5220 4T o
BREERSEY > k2 {iﬁﬁli LR L BB T SR s T Y g
PEEC L 35.74% ~ 2L 5 7 HE ik 37.15% > A Bl E R 8 2 LR D Z P b g
BT BB ES Y TARBGB LT R I 95 43% 0 95 & kv
dode 521 1m0 S RMEFRENLEEE T S RF 0 2 SRR e
T U g PEECTE 36.64% ~ 22T U g - 30.88% 0 A B AL 0 2 2L 1 EE
LB R B A R EESR 4305 Eher o H BRI EF o

S114-



% 520 AR94 & ST > AR S PFEF T ME B

N3 12.67% 4.57% 27.80% 4.29% 0.06% 16.56% 13.90% 9.81% 9.82% 0.53% 0.0003%

3] N3 12.43% 4.19% 29.42% 4.12% 0.05% 17.57% 11.59% 10.35% 9.78% 0.49% 0.0005%

g DU Y N 22 13.57% 4.99% 30.98% 4.99% 0.04% 20.83% 9.50% 10.46% 4.11% 0.53% 0.0009%

B . 0 . () . (4 . 0 . () . (4 . 0 . () . (4 . 0 . (4

B i 14.72% 5.79% 35.74% 3.32% 0.04% 21.04% 3.58% 11.14% 4.10% 0.52% 0.0006%

B AT E 13.53% 5.00% 31.86% 3.90% 0.05% 19.09% 8.54% 10.58% 6.94% 0.52% 0.0005%

Ik & L g 10.06% 4.36% 30.20% 4.18% 0.11% 18.67% 12.04% 10.62% 9.47% 0.29% 0.0044%

TR I B N Y L 11.70% 5.36% 33.27% 4.64% 0.12% 19.90% 9.30% 11.25% 4.15% 0.32% 0.0046%
Fl

BE 0% 11.86% 5.57% 37.15% 3.25% 0.13% 23.73% 2.60% 11.20% 4.22% 0.29% 0.0053%

ERFL )G 10.99% 4.97% 33.51% 3.82% 0.12% 20.99% 7.67% 10.93% 6.71% 0.29% 0.0048%

A F 11.94% 4.98% 32.89% 3.85% 0.09% 20.28% 7.99% 10.80% 6.79% 0.37% 0.0032%

0521 AFOS £ ST > hrrsbplul o ErES TR B

o 14.84% 5.52% 27.90% 4.20% 0.05% 16.20% 13.37% 9.26% 8.13% 0.48% 0.0557%

T ER S 14.45% 5.02% 29.68% 4.05% 0.05% 17.25% 11.03% 9.86% 8.19% 0.39% 0.0486%

H P i N Y N 2 2 14.13% 4.68% 32.16% 4.58% 0.04% 19.14% 8.34% 9.47% 6.92% 0.50% 0.0417%

B 0 15.08% 5.58% 34.98% 3.23% 0.04% 20.44% 3.00% 10.89% 6.28% 0.44% 0.0422%

BOE L E 14.76% 5.32% 31.75% 3.78% 0.05% 18.53% 7.91% 10.13% 7.27% 0.44% 0.0468%

o ERn S 11.66% 6.45% 30.83% 4.10% 0.11% 18.30% 11.22% 10.16% 6.81% 0.31% 0.0545%

13 P B N Y N 2 2 12.11% 6.44% 33.14% 4.57% 0.11% 19.61% 8.67% 10.96% 4.01% 0.32% 0.0652%
)3

: B 0 11.71% 7.20% 37.72% 3.06% 0.12% 22.31% 2.17% 11.35% 4.02% 0.30% 0.0529%

EROE T FE 11.72% 6.78% 34.11% 3.67% 0.11% 20.21% 6.95% 10.76% 5.32% 0.31% 0.0547%

A Fh 12.85% 6.24% 33.23% 3.71% 0.09% 19.59% 7.31% 10.53% 6.05% 0.36% 0.0518%

-115-




FEM PR AR 94 E
b3+ 103,477,117 #E > 95 & =
R ek 522 4T 0 A
2 M PR B AR IR A A D
i R R N (U R E‘J%«E?ﬁi’i} XS
F A 4o ] 5-31 4T 0 d 95 E LT R A

FALIEC
dod 5230 B g H 10
ot

30 ik 0.1905 A/B B o

Tl
LR EERS S N
LR AR

w 2194

» 94 & =

AW TEAE TP E A o
108,411,362 ¥ » 2 PEE = &
BB A Aok bk
ZF YR P AL B BR
I oz B = §

R R R e R R
5 42.89% >~ § 7 HE PEECGE Y 41.82% 0 $1 94 & 2 e PEE X
Tt - R
U 01833 ~/B ~ § % 3pE 0.1963 ~/B 95 EF P i X
0.1746 ~ /R -

P

% 522 AW 94~05F L7 > ks PR F VR B E st 4
Hi= wf
04 O5F
iy N iy :
iz EE&? PRERE | W E'Eﬁ’g‘ﬁ Pu@ERE | W
A 5275269 | 239294 | 7gegE00 | 5604663 | 2253771 | 7858434
E| i TEE3FES | 3237471 | 10901156 | 2126522 | 3060272 | 11186754
A |iAAgdis| 2359895 270,013 | 3229908 | 2616593 RILTEE | 3449359
B I 13420190 | 33592155 | 17021346 | 13490477 | 33552896 | 17052373
B H/ N 22722630 | 10,002,520 | 38821210 | 20847255 | 9499705 | 393546960
Je | e M0.512274 | 9,080,084 | 203592357 | 22422267 | 2551495 | 31039763
B A dedfk| 4205366 | 1,601,459 | 5396826 | 4425024 | 1536721 | 5961745
A B I 73130260 | 6035847 | 20166716 | 25437582 | 6425313 | 31862895
EE At | 47,932,500 | 16,717,390 | 64655399 | 52350,373 | 16513,529 | 62364402
st 76667 148 | 26,809,969 |103477,117 | 22,198,127 | 26213,235 |108 411362

-116 -

i



0.205
0200 F
0195 F
0.190 |
0.185 |
0.180 F
0175 |
0170 F
0.165
0.160 |
0.155

o

A aEEE (e [
E{J EJ El ’;%J E J
0.1833 0.1963 0.1716 0.1823
0.1746 0.1905 0.1769 0.1833

R

0.1941
0.1990

0.1736
0.1739

Oo4= | 01720
mos= | 01714

Mo F RN EEIER B

MmOl S

1:32.5

B 531 ez §F Lt 1022, ARO4-05# 2> kM- prpio § PRt 4

sk 2L
wo f!

#0523 AFO4~95 FE ST WEZE NF TR IARF W R k2 gHTE B

94 F 95.F
7@

R L EC T R R IR I~ (O
o 26.72% 459%|  37.82%| 28.21% 5.52%|  37.17%
B Ak 24.29% 423%|  4021%| 25.61% 5.05%|  39.74%
El [+ & gl 23.87% 516%|  42.89%| 22.57% 470%|  41.82%
Kl 19.20% 6.07%|  49.20%| 18.92% 5.84%|  48.03%
RIE] &L 22.68% 5.14%|  43.61%| 23.15% 5.44%|  42.77%
EAS I SN2 3 22.12% 436%|  40.88%| 22.97% 6.47%|  41.15%
B 4L 20.90% 533%|  44.33%| 20.88% 6.47%|  44.32%
E| Wi 15.30% 5.80%|  51.16%| 14.65% 7.60%|  51.81%
ZERE] ) EE 19.13% 510%|  45.54%| 19.16% 6.96%|  46.07%
AHET 20.45% 511%|  44.82%|  20.65% 6.39%| 44.83%

-117 -



ol
&

LR CPEEREFHETAALGRET AR AZ A K
A5
xR

SECRBRHOT ARG S F CRE RS AL FRT I AL B 1T
FRLHF A% SR FRWaF A4 ¢ PAFTRE AT 2 E BT

MBE TR AP EFOATREA 2 AT EAZAYTRLIMINATNE
??’ ?i&‘i??’ SR94E G D F RPN A FHT A Aok 524 0
3?

R 160 £ AR o § RS kL ST R
FHET A AT > R0 g 44997 /B H#B T 0 E S L 4% 44967 AR
FEEs LR 170 £ A pE 0 2T 0 3 45703 /R BF AL
2 L uE 45691 AR 095 E 5 F BB A2 FHT N Aok 525
Simoo E R MES F LB 140 £ ApE. 2§ LAk 2T
BEBTSAY L gE 40846 A/REF L T kS L 4% 40749 A/
Boo AR § OISR HRAT 150 3 ApF o 2L Y 0 diE 43548 A/R BB T2
Vi L 43492 R/R o

20524 AR ESTHEMT S BRI AMTA-BF TS ALY

¥ 2/B
943}[%952 947 1V E R [ FRY 4 (5 COEHEIRY %)
2 Y (f F“‘&;E 20 7 i | 30 =7 | 40 =7 | 160 F R (170 R
W'I%*fi) Co, Co, Co, I CO, Co,

s 1.9396 2.2837 2.4558 2.6278 4.6923 4.8644
A IEEY 1.6446 1.9918 2.1654 2.3390 4.4224 4.5960
IR 1.5634 1.9301 2.1134 2.2968 4.4967 4.6800
B 1.3597 1.7522 1.9484 2.1447 4.4997 4.6960
P 1.5832 1.9500 2.1333 2.3167 45171 4.7005
JE[ & s 1.6142 1.9574 2.1290 2.3006 4.3597 4.5313
I CEEENE 1.4708 1.8353 2.0175 2.1998 4.3868 4.5691
| e 1.2701 1.6584 1.8525 2.0466 4.3761 4.5703
JEE ] 3 1.4555 1.8197 2.0018 2.1839 43691 4.5512
S 1.5032 1.8684 2.0509 2.2335 4.4244 4.6070

ST BER B DA AT E BRI A YEY ED K %:}fr%r;a T %

20 AL P B AP AR F AL B E 02 B EfIL

3%“5‘”‘1 /1\1,——;_5%‘5’;'55 4"}"'

43 TR F R EAY I L E ST R E T § R 0533 2T/R2 5T
PR 2 Tin- F PR 0919 & T/RFE

SoF R EESEE & AR RN ES 1325

-118 -



% 525 AR ELRFHIT-FRAASTA-RFLT S AFE

Hi+:=/B
DS 05 RS BRSO R
e iy (q_{‘iﬁacfoijzﬁ 20 SETTE | 30 SETHNE | 40 SBITNE | 140 SET/0E| 150 28T/
k) Co, Co, 0, Co, 0,
4 i 1 D676 2.3104 24813 2.6533 4 3675 4.5339
| R 1.7609 2.1086 22825 24563 41040 43687
A A7 1.6308 1.9800 21545 253201 40749 4.2404
I 14174 1.7985 1.9390 2.1795 4 0346 4.2751
B A& 1.6523 2.0127 21929 2.3731 41751 4.3554
3k | e 1.70 2.0779 2.2548 24318 42011 4.3730
B A 1.6003 1.0668 2.1501 2.3333 41659 43492
Al B 1.3607 17677 1.0667 21657 41558 43548
=g H |3+ 1.5580 1.9332 2.1202 2.3073 4.1783 4.3654
st 1.5038 1.0620 214?4 2.3310 41771 43616
DR SEWEAF T ATE B LA AT FEY MEY KA IEERFE
o iuma AL E A N?waaﬁwﬁwa“#*ﬂ@”
3Ng'mf( }?m——gah‘gipigta_p

FRB-F P onnd LT & T RFPes TiH-F LR 0B T/RE &
T WHB w2 Tios § L RPETR A 0939 2 T/RPE
SoFCRERNEELZER B OREFEL 1325

MRS AP AT EA AT EA A AY TR ET S AR
BEF AWM EF - F RS AL FHT S Aok 526977 0 F A
£

P*?—‘ R T 100 F pEs 3o F pRp RS AL SR PR R

» R0 R 3.0505 /R M-F R T S LAk 30511 /R FEEC §
R 4T 20 F ApF o LT 0 AE 14791 A /R BB AAT P B Lo
14782 % /B 295 & 5 = § AP d A2 FHT 3 Adok 527 977 > § &
MR F YRR 25 F AP PO F CAPE RS AL ST BRFRT S

PR P M 15851 A/BR B E Y s X0 15817 A/R EFEEC§
LB Y 60 F ApF o LT Y ApME 22560 /RGBT EL P iF Lo

22430 ~/R& o

-119 -



% 526 ARMELSTBHET FEFEAAIL-REH A AGE
Hi+: /B
M ESEE 04 A BT A S C O, F e A
o5t [ _ _ _ _ _
HEEE ﬁmggﬁ 20 SBTME|30 S=rmEl40 =g 50 SETAE| 100 S=TE
P Co, Co, Co, C0, Co,
A5 1.4554 1.7905 1.0716 2.1436 2.3157 3.1750
Bl ik 1.2832 1.6304 1.8040 1.9777 21513 20103
A A i 1.2178 15845 17678 1.9511 2.1345 30511
e 1.0970 14305 16858 1.8820 2.0783 3.0505
B 8/]8t 1.2378 1.6045 17878 1.9712 2.1546 30714
9| i 1.2445 15877 17503 1.9300 2.1025 20605
B A i 1.1137 14782 1.6605 1.5437 2.0250 29367
Al BSs 1.0900 14701 16732 1.8674 2.0615 3.0321
= g3 11676 15313 17139 1.5960 2.0751 20886
AR 1.1938 1.5580 17415 1.9241 2.1067 30195
LR SR BERR L AFE > BRI AT RHTAY 2 B A
2AYTRMEAREAASEEDTY
3847 &—$Wﬁ#ﬁﬁ¢J”i*wﬁé**ﬁ$%g7lb‘$Wﬁ#ﬁm&0ﬁ3 TIR R
sREE e Tia- F Lplpa R 0919 o 7 /RE
4:§um@ﬁuiﬁﬁﬁﬁ’ﬁ9%%$w@;Lns
4 527 AWOS E LT BT -FEAALSITL-REH DAY
i AR
NS SR 05 FE S B I BT A C O,
i [ _ _ _ _ _
£ lisiat ﬁ602$& 20 ZEIT/ME| 25 B|TME (30 BITME|S) B|TME|60 FB|TINE
) Co, Co, Co, Co, 0,
A 1.3501 1.7020 1.7877 1873 22162 2.3877
F| fdik 1.2397 1.5875 1.6744 1.7613 2.1090 2.2829
A [AAgdis 1.1453 1.4044 1.5817 16690 20182 21937
i 1.1088 14505 1.5851 1.6803 20613 2.2518
B A |3+ 1.2028 1.5632 1.6533 1.743 21038 2.2840
dE| o 1.2129 1.5667 1.6552 1.7437 2.0975 2.2745
R 1.1434 1.5000 1.6016 1.6032 2.0597 2.2430
Al B 1.0620 1.4600 1.5505 1.6590 2.0570 2.2560
1k E A |3t 1.1411 1.5153 1.6088 1.70 2.0766 22637
A 1.1641 1.5332 1.6254 1.7177 20867 2.2713

,q@ém%‘%ﬁ*ﬁa?,%ﬁ$ig%§@ﬁ%£%ﬁ$$

2.8 %

TRA

/'Lﬂ_‘——:”]

31%?[‘9“3 |L1_.;)J\#L—g{

T/R A

21l 5% B
FE R

,L,\VJ,(_,L_J_—V'
LR e s Ty
4.:§1Lﬁ\1%f§,|/_;£‘§{]:,b;

#

E: Ja i} TR

- 120 -

P2 Tioo § (L ppansE R 0.481 2

R R 0939 AT /R
S ol gL 1:32.5



A

g

iﬁl}:

LA AR

2w

4230842 A FTRIMT S AN

P LT A2 P T A Ak 5-28 T o
MR F YRR 00 AP Z o F PRI AL ST BFEFRT
Ad o LT g 27514 /R AF L N ik X L% 27504 /R FeRC §
P FeY 30 £ ApE o 2L P BaE 15537 A/R MR NILE P iEa X
1.5536 ~ /R <95 # 7 = F (“pE2 S A2 BFRT X Adrd 529 977 0 &
MR CRERRAT 30 AP GO F LR AL 0 FRERT S

R0 B 15719 A R HEF TR P ik X LR 15643 /R 5 B oeg -
R HeST 60 F PE 0 LT 0 4k 21438 A/BHBF AL N B 2 A
2.1366 /R

Jk-h\\

N

_-;‘

ﬁ’ ey

0528 ARWO4ESTHEMT S BRI AP AL APE

Hi:~/B
MAELEE MESERIEENAECOHRAE)
. | BEE _ _ _ _ _
ZEmTE G200, 4| 20 FTOME| 30 SSTAE[40 SSTTAR| S0 SS5TAR| 0 ZTTAL
e Co, Co, Co, Co, Co,
g 1.3571 177012 1 8732 20452 22173 29055
| g 1.1835 15307 17043]  ra7vgl 20515]  27Me0
= W N e b 5 1.1004 14471 1.6504 18337 20170 277504
Bl 0.9851 13776 15739 L1701 19664] 27514
=H:Et 11318 1.4384 16320 15653 20487 277821
dE | g 1.1430 14562 1 6578 1.5254 2.0010 26874
B A 1.0048 1.3713 1 5534 177358 1.9181 2.64°71
B Sl 09713 1.3594 1 5537 1774778 1.94189 277154
#E 5Et 1.0579 t4zz21]  tao4z] 17863 196s4| 26968
FEst 1 0855 1.4507 1.6333 18158 1.9954 27 F18T
ERICIEE R AN
25§ T n&—%n&;ﬁa%
3AF TS ¥ i J”i*lﬁé‘m*”%%}‘”li’ﬂ 3 LR R 0533 o
IR ;w“lei: § R R 0919 2 /R R
4-F iR EEZER B LR RIOLEL 1325

-121-



#0529 AWOS E ST HFMT - FRE N AS T AR S AE

Hi+: /B
05 ESEE 0SS B MBS C O )

ZEENEFER ,ﬁfﬁ; 0 ETNE| 25 ETTNE|30 BTME|S0 F|TME|60 ETE

Bep) Coy o, o, Coy Co,
ks 1.2635 1.6063 1.6920 17778 213206 22920
1=} St [ 1.1424 1.4901 1.5771 1.6640 20117 21855
A |8 1.0406 1.3808 14770 15643 1.9135% 20881
s 1.0004 1.3814 1.47aa 1.5719 1.9520 21434
B H|-F 1.1006 1.4610 1.5511 16412 20016 21818
Je | s 111351 1. 46609 1.5554 1.6430 1.9977 21747
B |87 1.0371 1.4036 1.4052 1.5880 1.0534 21366
A = [ 0.0498 1.3478 1.4473 1. 5468 15445 21438
=1 =-a e 1.0353 1.40045 1.5051 1.5066 1.9708 21579
I 1.0597 1. 4288 1.5210 16133 1.9823 21668

elik ST A A E
QAFREREFATEAAFFELY
3AFRM-F PP ELNNAL LT E SRR RGP T § PR 048] o

TIRE SRV T F Pk 0939 2 T/RVE
4o F MR ELEIEE BRI E S 11325

-122 -



LA i =} oL ) "’ﬁ + =¥
6% SwmYER

1 #P ra. ?\)IL b"‘l fp’#—\, z:u 'ji, ’}l’\}éﬁ;; /}535, S ‘_‘:;_‘_/):l ,fri% 7 7_}\, :,g‘-);? ff":
WREAMEI T A HEE F AR ARF I PTG T
IRCESS #ﬂﬁﬁﬂﬁwi%ﬁ&#@ AR R TRB A AT R R R

Lr £

ﬁ\ﬁia%i@uﬁ’fvi#—%ﬁli ot AT 4 GHG-CAM HE3) % B4R F ik W 4 2%
E
2

ERgz AR AR FE 4 TR #oes % A" ~ RTh 4 B

\ﬁﬂ%“%i‘ﬁﬁéﬁ\%i?ﬁ%?’l LT i e 53
MiniCAM £ MERGE % #-3| P B4 € § G % 1 2 & & 437 & 72 (IAMs) °
2. FRAKHE B A o R A RS Bt M

A RA SRR R ER W 34 B 2 F f“&i&%éé)i(#%i}é
B)x tgHiAe(GR B A F MR R R F M)A KK e MR R
BB A R B LA R R o BT 0 F R AEME B2
S F CRPER > AT T RATAREAFERY AR AE S EH N ¥
ﬁ@“%{igﬁﬁﬁﬁﬁEi@ﬁﬂTﬁgﬁﬁﬁiﬁﬁiﬁ@ﬁgg
KA S

3. FE TR bW 2 Pk g
4.

BRI G i B - T L kR

bl

ol
Sy

%Fﬂﬁi,in%ﬁ%%
T 2R EFPFHIS GEP e E T ERFE IR L EFHR -3
B E 112050 £ i-g v 1 CCS frian 3 B B B 2%k 5 A R A SFAL € Bl i
AE oAl € B B o PP B (4R SR ReE 2Rk e AR
R F@é~£ﬁ1%%@&»:i
VA T i J?T;ij;\i)\ SR e BB E e o T A 2 B E
i é*ME%TéAEié 2 NFAFRfcE R FRL LT
B(e Ereih ~ EHRERBHA S H7) o

4. ¥ it A mﬁ}?{bfﬁl
P 0 N E R AR R RR LT Aok d FPa L F B

B hoF RFHF LA 2005F 8 9P ER 2Rz TREA A®E

-123 -



- B TR BIRFEER A AR S PO R R R f WP
50 R4 it 2 PR

LEE AR B TR iR FOR E 5 R - § 1
kR A 0 2K CCSP #4] 2100 & 7 450ppmv ~ 550ppmv ~ 650ppmv
o 750ppmv i w FAF s 2 FEFE 0 R 4 NP a3 0 11 450ppmy e
5S0ppmy 7 it 4 8P AL 2 p R o CCSP 2 fo) % 4 - Wi AR &
RS EENPEY > AT T gien £ TR G-

6. % EiEiE 5 7}%" ‘\IJAJ{f«J—\A;}éf CFTR AT RS 0 IR L R i;;j}ﬁi‘flj

* oo

7. 2HREFREE - RN AT 2EREIE SN LERRE LE 5 MR
EHFIShR T irsd
(it hERE > A hKRIFELIEFREE 28 ;
Q)F F A2k enth B B 3L AR e d &
ORERTRILE i TR SR ML S N L

\\\xr

124 -



B2 R EF AR A MR
-~ EMRCF PERPEREHS e
1. i s HHing iz 918
"< GHG #2cik & 1 o f 17 %1% > § K L Supply-Side %
Demand-Side = /2 -
# = b i Supply-Side 3 Demand-Side 7z & _ILFF %% 1 CO2 £
Bod g At E (BPRE Rt ) e

2. B AW iRE S AR RKE
« XL R AFERE (B SR e b E TR A D Wind Flow #2
A ~ %3t 372« Wind Tunnel Test )
» NaS (sodium-sulfur battery ) : 1~7.2MW > "% M4 2 & % § FARNEN

TRy EET DA

« DER: JAI#FTWEr A2 2 FEFH > MpLZE 2K

3. AERLBL
4. "EET R F BRI
USPC (Ultra-Supercritical Pulverized Coal ) 4z 42 T/t %% "% #% %2 Post

Combustion
- BEBRIEFARICEE = F0 EPRI A FRRL AL 2
%@@ﬁ?aﬂﬁgi@ﬁ%ﬁguw@7mt$a;ﬁ$
A8 T iE 4690 0 Bk FP 559 (P A PR
RTh AT e 5 423% 4 F AR 4 3495psig246 kg/c m
G 2 ZAL#EETER 566/593C)
= IGCC (Integrated Gasification Combined Cycle ) : Befor Combustion
C ATRR R A
EIARF ARSI (OLARRR R E R eg ) &F Supply Side
REE K (BEE) ST ARBE -
=~ FRE RPN U U

- 125 -



I~ % RFCRR P
(DEREZF WP EREY FH3
o PR 1992 E iR R 2
© FWFEFRRE SR
o AR 1994 BAheF e p o F v
FoEP R RRAP I EHENREFE
o EFE o E ERIGH R TR (EIA)
(2)2000 = B4 2 RMBEFFEXRG AL EF PSR F MY =
;F;}-_{E*%é; o
(3)2002 # B 450 % B 5% B A0 T VIR Lt EFTEDIR
Php ek o F VP 4 T R K 1596CO2 # ko
(4) 2 %3P vy 4 1 % R SR 109th ST153 % -5 280 34 B
(Fe B AR T efil)
* IGCC £ Avdvanced Coal-baseed gen. : #7482 ; & 2 25 8 4t
P RARFAFRBRP ETS WERE
e 10 ¢3# & 5 <10000MW (IGCC : 5000MW ; H v Lig¥%

1 2 1 5000MW)
o &% : 830BtwkWh(40%»< % HHV) ~ SO2 99%#5 4 :
0.071bs/MMBtu ~ PM 0.0151bs/MMBtu ~ Hg 90%4#5 4 =

~ NOx

J.!,n\,

2~ BIP SRR

o 1998 EE XA S T L SRS ABRET LAY FL
A E e

° 2005 & 12 7 2 2RI ERE R A4 b~ B RIRE S A
@\ﬁﬁﬁ%iéiégé%rﬁ;mju@ S RRE
PREFRTRE |0 122004 # L A E 5 5E %2008 £ 2 & 139
Fodny g "M A402 g‘fz%v#gcoz#w{g_ﬁvmw o

e 2006 F EAIN A BAad A ER T F WML AL P RER

- 126 -



TR FAMPAO T PRERETR OB -

2)% %3

2004 # fi s 1SO-14064 I8 % # W45 & ~ @A ol 73
SIEAKF ~ AP ~
mmﬁ89ﬁ“$ﬁﬁiﬁwﬁ&ﬁﬁ$é%ﬁg
PFRRERFEE TR LEFDRI ZAT DT ALY
¥ o
2005 # 7" oL EME LS E B A PP EET
1997 £ 22 1999 & & & T30 (0.73 F § S s £)F AR E P
e

OFEEEY

Ao 2007 E e bR p RS § MRURE R
@ #H A2k @ fadfo s Hhr ~ X4k

= ~ EPRI # 4= & st & 2+ 4]

1~ 2RT

4 72 % #7(EPRI)-GHG CAM #: 4= & :c % 3%z X

(1) B3k

# ¥ 2005~2009 #

L % E 414AMW(GE L & & 40$/kw)
70%% € F1E

42 F 10,475 % 3 10,161(Btu/kWh)

- §F fCR P 2221 %% 3 2,154(16/MWh)

(2):F = P {2 gk

By pd ik 1
S H A A

- 127 -



 HMIAHEY R4
o W AcHTEARZ IRl EcH s e Ak i RR
2~ PROGRAM 71 #i42 F e &L 1%mp
(1) e
© BEMS A REEEE T FEFF LT 2 5] NOx kR
o A TVHESE V(T RAE - HEr) VRIKFE S BEEFA
o HEFF S HE S APHEFRA K NOX ~ CO2 3]
o LA F
PR

(2)PROGRAM 71 7

4

<l

£

* Low NOx Operation
(@D Combustion Tuning
(2 Coal /Air Balancing
@ Post Combustion
*  Combustion Performance
(D Fireside Corrosion
(2 Heat Rate
@ Fuel Quality
* Hg - Particulate ~ SO, ~ SO;5 ~ CO,

- 128 -



38

HFCIR AP MNP 2 R

-~ IR G RIVE R

[S—

ﬁ

s AR RART FRRAGEIKF R o2 FiKC 5
BP0 PO 2 S R T R R £ .
- 2R2ERFPGEEBTEZTANMAEE P UEEFHEAER R
HREPHBIAAAARZ GHFE L RE 28R IE3E RR -
= MrE A X5 E Ik
RoOoTEFT R AN REDEL B A RFEZ ARFRT &
FRREH A R SRR ER 2 S F R
s IE SRR S UE: R LN PR 3 A W
FAE A ORET S FIS LG
- E AT M@ﬁﬁ%4@@%@~wd(Dlpﬂﬂ%x%@4ﬁ
1;!

- FETERREAFF R L EoaFh AT

p}
i
pjud
|
\_HE
W
|
Qn

Tt PRl B RA R R L B L Ao oA 2 {1
ERA) -
S REEF AR LRI T EATRGT R RAICR B Ee

- FELEN B Iop £ F RS2 Plugind iR E D o

B /I (DOE) L FFer2 f izt 5 (CCSP)» » &

: MIT % & 2. IGSM #-%] ~ EPRI % & 2. MERGE #-3] » 112 5

THAE ST G AR RET YT E T B 2 MiniCAM #3] > 2 R i
il

ed AR A R B R TAM FEE)

Heodor 2k

SRR ERGERTAFE
CANPFHRCFCRBMTARTET S 2P0 EHEY Ko e X
FEE>e > TTENRPTERRE S 2R EE-F CRFEV R
2 F A F 2 AFAFRYG BT R FERFLEHE L & CDM R
By AN RPN f AR B HER  BURARTAR @4
ERRBE



LT R E R
ARpARAERLIFL L2 RRAEZLRERFETTZRA
HRFL ORI ARF LA & F FE R B IGCC LT
FLHME CCS B 1 (% X RARA 3 > G s g g
AL F RS F RS 2 F AR R XA R
W BT o

"EEF DD FAEE ARBL LS

I TN W I EC R - S o RS

BF AN E BT # T #F (High-Temperature Gas-cooled
Reactors » HTGR ) ; ¢t sHTGR & ¥ M3 &£ H v g £ F E » 4o 7 it
PORLR GARCRGRTE R AR BR RS R AFE D § P .
TRMFDPFE TS F U mrEE R ar i L H 0 kR
BRI ARFREP R NERIED 2 - o

LRI
FEER o F-PPTOARTES > T RFBR o F AL DT
.E\;

EPr R EL WAL T RT w2

TAREER T

EPRI & CURC(Coal Utilization Research Council)3=#-
IGCC&USPC(Ultra-Supercritical Pulverized Coal)#% & > 4R 5 H_*% i
COy sz BERBFHFE » 2 Az #kfed S gFg £
SPEREEFE LRI G AR TREF R -
GO0k 4 2 ERTER 0 T AL R A B FREER > AT
B b TR E (R b b B R T
B =M > WG ey ok > FIRFFECE I CO2 ik &

NP TSR F o F T EEEL (T

- 130 -



BT EEBE L HF I APBET L o
BT EEHRRPEF FRIPLEREA 527

A SRR (R E I AR #EF TS

A BFEfrr EMM B R T o
A EXAFEBR AT L LR R(FE S ArE ¥R
LML)
A BERFPTZX D2 BRI BB g &
Léﬁ&%?ﬂ’iﬂ@%k%;\W@ﬁﬁ@ﬁié%
B o
A e g o 2030 #3F 50%(F CCS)5 A % -
A e 2020 E4RF AT EATREF T 2 2 F B ek
Rk
A fEF RPN Plug-inéd 78 &3 2 FE
2030 & §F & A FgAlic R ib 5% 5 P RS e B o
i RS A
BIPE COF R 2 AR MR = A4 i 2 CCS i~ 8 2
AL FT S AYAPRAFT AR B TRED
SORNRETEY SR BRBEREEFFATELN S ST RGES &

COyr ™ > Bz = Wb P b Ap bl 5% 2 = A 2 5 B AR% > 1

- 131 -



Fl#-taE 2 CO R & SR 1T 2 B * o
cH P R REAAS RS B EE 0 LR ¢
A CO, iy 2
Lo RO R R
CCS Hjhez &
Wk kB CORE R AN
P T A A
AR F T R A CO R EoF o
TR E D ER A %.ﬁﬂééﬂﬁcoz;ﬁcgmio
fisen  RABFEN L PER
o2 s GHG-CAM KA A4 A 2@ ¥ it 2 CO2 #3043 %

7

- > > > > > >

2 X hoeF 2T AF Y @ ¢ H 2 EPRI 43451 & MERGE $:3)
L7 ke £ RS £ MINLCAM #ifs 2 7 (7 -

-132-



4
5~
2

@;’%

CCSP , SAP 2.1A(2007) » " Scenarios of Greenhouse Gas Emissions and
Atmospheric Concentrations | .

EPRI(2007) » " The Power to Reduce CO2 Emissions-The Full Portfolio | .
EPRI(2007) » " The Potential Role of Nuclear Energy in Addressing Climate
Chage | .

James and Marshall(2007) " Briefing on the Potential Large-Scale Commercial
Deployment of Carbon Dioxide Capture and Storage Technologies for Taiwan
Power Company ; , EPRI.

Leon Clarke(2007) » " The Value of End-Use Efficiency Technology | » GTSP.
Leon Clarke(2007) » " Transition Scenarios | > GTSP.

Leon Clarke(2007) » " A View form the Global Energy Technology Strategy
Program ; » GTSP.

Sonny Kim(2007) » T Preliminary Analysis of Plug-In Hybrid Electric
Vehicles(PHEV) Using Objects-MiniCAM | .

GTSP(2007) » " Overview of Objects MiniCAM | .

% W7 * # 7 “7(Electric Power Research Institute , EPRI)

A ht © http://www.epri.org

FRELWAE 235 z%BFF ¢ < (The Joint Global Change Research

Institute,JGCRI) 44k © http://www.globalchange.umd.edu/
F FfE = 23k % SLBE £ 058 (The MIT Integrated Global System Model,

IGSM) %3t © http://web.mit.edu/globalchange/www/if.html

- 133 -



“it4s- ¢ EPRI f 47 742

134 -



	第1章  
	第1章  團員名單與行程紀要
	第1節  團員名單
	第2節  行程紀要
	第3節   出國目的
	第4節   MiniCAM模型簡介
	第5節   GHG-CAM介紹
	第6節   EPRI研發情形

	第2章   美國氣候變化科學計畫研析
	第1節  前言
	第2節   研究設計
	第3節   CCSP研究模型基準情境方案
	第4節   CCSP四種情境模擬分析
	第5節   小結

	第3章   電力部門二氧化碳排放減量之技術組合
	第1節  前言
	第2節  達成碳排放限制目標的技術評估（PRISM分析）
	 
	第3節   技術發展標的
	第4節   經濟評估（MERGE）
	第5節   結論

	第4章   芝加哥氣候交易中心(Chicago Climate Exchange,CCX)
	第1節  CCX發展現況
	  
	第2節   CCX參與之會員可區分為抵減集團、抵減供給者與流動性供給者
	第3節   CCX 2003-2010市場建構
	第4節   CCX操作和監督管理
	第5節   CCS研發現狀

	第5章   二氧化碳價格對發購電成本衝擊之分析
	第1節  前言
	第2節   分析流程
	第3節   台電火力機組自發電量及二氧化碳排放量分析
	第4節   台電火力機組含二氧化碳價格之七時段自發電成本分析
	第5節   考慮二氧化碳價格之七時段民營電廠購電成本分析
	第6節   台電考慮二氧化碳價格之七時段發購電成本分析

	第6章   結論與建議
	第1節  結論
	第2節   溫室氣體減量措施相關說明
	第3節   對政府及相關部門建議

	 參考文獻
	 附錄：EPRI簡報資料

