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Ak AT A% 7be AuIA o) 88 A1 FH AL AT SAsks B 2L B

73 93 =9 4 Uth(Johansson, 2005).
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ECO, 3} & 0] 2050d 7HA] BAU tH] 85%°]8t7} Hojof sttt AAlsta
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W7 71%o] B} §88 02 2149 4= 9lthKelley 2008). 1v} B Alvte] o
A A dyA| o] A&7Fsg UA] ARl A 1 7] R e mn|E ZOR o4

a3l

A e A AUA] A3 7 ES o] &3 AU R 2he R oA
s deith gk npol AR BY, B AUA, AEHE T3 2 oM Fee T
= AL

AT (Kelley 2008). £ & 71529 4% A0S Ba) A7) Al e



Sl TH(Sauter & Bauknecht,

7] wZell F8
2] oAy A

s

gl ole)

2009). 1Y A A= B33

v
=

o] A

@ 2%

T A Al 2ol o

T
L

w718 5 24k A 2] oUA|

A= ofoF

gFCHMaitchell 2008).

x|
=

A ik Al 288 dlnl3 BallerupA]

F

o

Aol A=

Al

o]

o)
A

I &5 Ch(Butera 2008). HE3H oA 27|

9]

PG +H4A

il AEElA

RIGE

91th(Sauer, 2008). 12t} Bt Fojd 2

o

U A

p=Nge)
=1

AA Zke) A 8 2A]

TkW &l A -8 o+t
A 2=El(micro-CHP)®] It} ZL2u}

?_]:

A A AGEA, AR olES 9

9 KWgFell o] 271744

2l

PR, A Wdde] 7 AgeA #- 7]l

19

152K

‘]

AAREA

7}

%
TR 7tAE A8

< 1 R wet

CHP A28 2 B2 3 =AM ARE LS

-
T

5

S
=

o §HT. w}

o}
513

BK

who] oo 28

Aol ol gt A€l Vaxjool A&

&

d

ar
=

7}23} A1Z1 & CHP

37MW<e] CHP ¥

T
T

OC;I:)

]

o] 35%,

o
T8

o

ofo

95 240}

2 A, o] TEA

BedZed

L=
L

Beddington A 2 (3| A] 7|E-S YERY

135KWe2] &) A1 ECHP

1
L

3L
it

Aef o

(Butera 2008).

15



o 2

=

=
o] 3td.

=

[€)

1}

xR

AUA]

oA AL Ut 7] A& o
g_l
Az, A
A Aol o

=
-

ob % Qiek. AR AgA o] 5ol

1 W&

o
A

1

=

=

=

19] o
Wilo] =9 Friedrichshafen Aol 4] o]

&
f s

%
Alolth. 71& FAle 84 A28 A A, 13

s ER A0 AgE o] AW AHE-E thButera 2008).

5

A
=4, olyA A, A7

d€ A
Ag3 A ek ARl EAE 2S5

1
T

A
=2,

A
oA eV L, 71E 7ete] 33

2=
=

s 7t

2 =2 <Qls
4) WA 7)=] 9] &L
o], 71

<
Q2
<)

71} oy
| Al el ol A]

NJo

of
s

ol

gk Al

1

°
pal

H

O

ot ol

}

<)
yul

8=

S Wwe Co2E A
1)

1 nrk B e ouAE

4. of

THGardner and Ashworth 2008).

3}
=

T
x

}

kel
pl

9

= A B el
olg&ol itk HKol, & Ak 3 o] 71 oHFor

ot Al I A]

mr
Blo
iJ

4> (peak load plants)

4

&
Tl

Kl

S

3|

H

BAAR o] &= Aoz HITtKKelley 2008).

o A%< 99 o148 & Utk F

16



Jo
il

o] tHKelley 2008). Mitchell & Q=& Z7}y]

Ak

=13
=

o

z0

A% g uslelA el Aol golehe

al
=

&

s

(@]
A

U

2}

o] A% o]

|

olM @A ¢

e HESZ HAdw]

1
L.

7}

=
©

(2008).

upA| 2k o 2, Sauter 9} Bauknecht(2009)

S

Z Al 2 AR oz Wby o

o}
Y

o}

3]

iy

of
e

uhs} o], 1)

1o} dlnke] Al ) e

<]
p

oF

o},

al

K

st 4

17



A3 vFY % L 2P JIAA Y

1 1= Agtde] quA A8 54
1) 20053 A

20059 oA AW (EPAct) 2005 89 FA] tiE& o] AHact o] H& HZ &
A d ol wlFoll A A g oA A F 2% HAE =
=g oFA) I\ (the Arctic National Wildlife Refuge, ANWR)oIA 7153 7} AJAH 7338}
H AFAF 9H] 7]5(corporate average fuel economy standards, CAFE), 247}~ Zh&52 §
ol 733t Aubabglo] w2 So]tlCRS, 2006).

oA AW oA Al 13 (the Federal Energy Regulatory Commission,
+ =77} 218 %% (a National Electric Reliability Organization, ERO)®| tl = 2 g A]
2" 93 o FTES A ALA Aot s O}l“ Ak Folsta Yot HE=,

g SN £ He A5 FAES Ao Ao r PAE ¢

AN AR7)EE o] el wheba] wl=o A AujE = 7HE-R S dlghEo|ut vlo] 9 T
A ZE AP AR FFS wofoF dt A AEe Aok 409 Bl AAA
AUAZE 20060 EgsoF shar, vid 79 AAL 2011d7HA] F7tste] 759 AAS
20128712 ZFA7 gAsfoF &CHCRS, 2006).

Ala- A 2e F 14595 TEE AUA 5& P& 9 At o 139 2, AA
A AR AR F oF 459 22, 7183 7h2 7)Aol 269 2, Al
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AqUuA &8 Fde feld A= 1A 715 vid, Aol ofg a7, A7)l o
g 5= Fal vis AvAl &8 el Festa(CRS, 2006), = <lUA] it
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20079 ool tiFd RESS 24s] e Aol

= A Ak A¥](Corporate Average Fuel Economy, CAFE)= 2020522
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Equipment Standards) 22} 7 3 AH-E Sl el st 2L 7|lE= X
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718 T ok2d 7153 kel Hig Al FdE HAR
Incentives) 3], ©]& CAFEQ] W8S Ad3l7] 9 % v &S A5ty 95k
T 7 Al Bx2E #HA| g 3o tHCRS, 2007).

epeal of Oil and Gas Tax

3) 2009 "= 3E € AP

7P Aol vl o3l yehd oluA] B Sl 2 d3FE IR 2 2009d 9]
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2l Al $259 %8, ml= o A4 AbF AR AR A Al Y] AR 9
g HaAbmel $209 &, oIV HY ZRAE, 4 =4
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© AFATZ A3 Aoz FFEA

AA AAE FHE 9% 7% g 2
7<= 18713 e Hg 2 =

X = 78} Ththe National

$ aellyA] =2, dE, ey
et 5 B2 @ oeluA] A AEA, 2] i 5 9 v 7
ZAF §209%, U] 2D 2 ZEANNES Y YR, 1B AFE A
dat7] flet AAAFZZ A EA o LR (the Advanced Research Project Agency-
Energy), = Hol7teln7b 338 2| 73ehg E3ehe 75wt A7 At A
4o T NASA A€o $10 o=, d7li, ANE A1 3 715

]

I
i
e SE

Science Foundation) A% X

=
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=
[]
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1o,
=N mt

228% W & A% A, A, AR 14 B 2HEE 99 Y

PR Sy Y

ol

1 %Fcl 717 (the National Oceanic and Atmospheric Administration, NOAA) =] o]]
6% TEol

L

2. Aol el o) iA) A
1) W7

dgkeo] %29 oA A2 A€ Q] ‘Bright Ideas for Delaware’s Energy Future’=
20030l FEHAC o] AYL YA A %ﬂr & Sk, WAl He 72 5
53] AR Abgell WE A|A] 714 s, |A] AHS STkl whE 2 o 3l
% 92 FomrE deislols Haal oIATKDNREC, 2003). o7 Heks} K&
ToHA T A S myEden, O dr A5 S 53 974 A

Nt

ol Ag AH|A} g5 (the Electric Utility Customer Supply Act)< El 2
o A Sl YR A AOEAY A Bk, AT Sl
o HE FHe AR EE Eo]|=E I THDEPSC, 2009).



& 39l 20063l Dakglo] Aol 9 Harris B. McDowell, I & dalgjol F5 9|3t
A&7 e AUA Al e F2 24 AXBFIATKSEU, 2006). ©] F 2L 7] 9l
3713t dgtsole] FAA, bR A, 34 olsfel] F-&38t7] 13k Aol o] AL
A oA Azl Erlmle W = s1A o] by A Aoz FFekE AAA o

UAl Bl 75, 94 299 =2 874 B, Al & JdAke] | A mgel g

—lN

2) AR Ao Fo BE S0

dgtgo] o] A &7bs o] FAle] Zge] 2 W&(SEU, 2006) 0.2 D 71 =]
AHEAFE S18te] 2 dul Aol® 10%, S'AU 20%9] A eaS AATE £ I,
@ detdlofQle] Aol 50% Al A& 7Fe AdA M|z AlF e, @ B F M Al
o] 225 Bl 7o 5 R eV) 71E S &8sk, 101d el 1~2%2] A
HS dgglo] AL 2RE Yk @ FY ALE 71 A A1 Y 22 (the State’s
Low Income Home Energy Assistance Program)< 53l kWh3 SAIE] 100kWe] FHgo=
A A degloQle] duA] M8 GEeE ¢, o] ZEIOFo R A Aa5F H| 8-
HAA ddEs TEadS BHES BEE 1 g

o] B E 2/st7] fsliA O detelo] A|&7s oAlHA| +E2 2 El(Delaware Sustainable
Energy Utility, SEU))S] &% 2 ¥l AAF 2o 271, A%l 7128t £, @
datglo] A &7bs dvA FEEE 8l oux] E&3 Aok B duvA et 1 B&
A A 5o AR N, Q F 85 AT A B FFEF AE7s AUA| A
=g Z2 o B ddidte A& T8 FHeR sta itk

Byrne¥} Martinez(2009) + SEU7} &4 7}~ v &9 A|F2 02 33 g 7|5 4%
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7) N&7Fs38 oy x] f-d 2] E](Sustainable Energy Utility)e REE AB|x}e} o x| Qo) el &7
Sk A MU 25 AFshs Ao A A 2g, A 2 §A 5 g AuAE LHRE )
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National Council of State Legislatures)= Aol A SEU-style®] A7 A& A Lp7|=
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% 30% AekshaL, olel Aepo.

E 18 EE QAT 2R THA 9L S|ALel A ol |A] AFE-
7HAI] oY A] B &S A7F §1,0008 Hok @ ALE FAS 7MYl #HEak]
SRS AHE Sl FEeta, 2015974 T
300 MW O] AxH]2}E QI A A ol dA] =] 9] grjste §
23 7Msstn A5 & dE €02 AFE ZFE, olF 100 MWE B, @ 2015374
dato] 7 2 dhe] 389 10] Fod= RS R, SEU £ 20201 744] 5.5 million
metric =2] CO2 A7 B 33%9] F] AA @4 FIHUE A3 Bx= Jrh

SEU = Hldejzxem wd=r depelo] oA=& 3~5de iy BAA S

%3l SEU AFAAI(SEU Contract Administrator)E 417317 S]=H], SEU AFd Al SEU Z&
I35 7]18 ko A AFd A Implementation contractor)E A4 W2 3l AAstet) A3
AFAZHE NGO, A, 52 A 3]AL Fo] Aded 5= Utk ob&2] ZA]17HOversight

Board)®} A1 & 7] (Fiscal Agent)E ZH7} Fo] SEUS] &% 2 A= 75=31A At

2 m

SEU b3 Abw A2 Fofl 7] FAM &S e 28 Z2a93 Ad S
A e Yobke Aoz AgH] vk 27] FAH &L 185& 717] 3 Al
A Aol Eo7te F7HI&S onlsted aHAbs o]gk B oluA] MulAE A,
ol&shetl F7H A FEE AR Geth SEUe M2 AlaFE glol, Alz7]d
AA LGRS § 30 UtE ojijol A A ALY S Fell FHAE 2w Hol 3l
a1 o

o). =, 27] 8|82 Green Energy Fund®), Renewable Energy Credit(REC)?) Zull, 18]
UA| A7F Bl A <K(Shared Savings Agreement)!0o]] 2]&] AJgtE T}

SEU Task Forcel] W2 SEUE F9] oW A A|tET}y We ko] BhA footprinto]]
17 Zo]m(McDowell and Byrne, 2007), @a}glo] F71<] 339%Rte] Arisiegte
20159704] €02 5.5 Wiwk B5 AE F 9& Ao R oSt SEUe d& 1e]a vl
o] A A4 A8 E A7), SEUE Peak Demand 400 ~500MW S H]-§- &34 Q)

o] LS
&S

=]

8) Green Energy Fund: A2 3]Ate]l kWhd 0.000356 AEES H3} FH5e 9A3F A A7|QaFo] 18
AE F7T,

9) Renewable Energy Credit (REC): AAAUA] Ax|A}= BALE A7)S 24 AFgeAY 28 A3
Aboll Z 9l S AME HEe o] HER AAVLE odluA] kW FoXE ZEu|ds
RECA| &l 'é}"F A SEUE AA7FsUA] AAo Eoi7b= F7HE-S AlFshe diil A7
AR A2} Fulshe 799 25%F W

10) odA A7+ FujAleF (Shared Savings Agreement): SEUE 1&E& 7]7] 4

3= Al oy x] Azl 33%E 3-51 Alo]dl] AR&AIe} U= Ao R A

Al 37l

JS_, ﬂ-].\.,
ot R
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o 4= 9131 300MW TR AP Yo] FrtE i,

L™ Additional Emissions without State Policies
New Fossil Fuel Emissions after SEU
™ SEU Carbon Savings from Energy Efficiency Programs
6 - M SEU Carbon Savings from Upgraded RPS and RE Initiatives
™ State RGGI Carbon Savings (illustrative only)
Assumes 33% participation rate by 2015 in SEU E-E programs

")

2 -
0
2003 2008
g .
<4 4 | With SEU in place, NO emission
cuts may be required to meet RGGI
6 Data sources
Center for Energy and Environmental Policy (CEEP). 2000. Delaware Climate Change Action Plan
http.//ceep.udel.edu/publications/energy/reports/energy delaware_climate_change action_plan/deccap.htm
8 Oak Ridge National Laboratory (ORNL). 2004. Estimates of Annual Fossil-Fuel CO2 Emitted for Each State in

the U.S.A. and the District of Columbia for Each Year from 1960 through 2000
http://cdiac.esd.ornl.gov/trends/emis_mon/stateemis/data/datacsv.html

Energy Information Administration (EIA). 2006a. State Energy Consumption, Price, and Expenditure Estimates
(SEDS). http://www.eia.doe.gov/emeu/states/_seds.html

Energy Information Administration (EIA). 2006b. 7990 - 2005 U.S. Electric Power Industry Estimated
Emissions by State (EIA-767 and EIA-906) http://www.eia.doe.gov/cneaf/electricity/epa/emission_state.xIs
Bureau of Economic Analysis (BEA). 2006. Regional Economic Accounts http://www.bea.gov/regional/gsp/
The Regional Greenhouse Gas Initiative (RGGI). 2007. Regional Greenhouse Gas Initiative
http://www.rggi.org/docs/mou_12_20_05.pdf

Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.

<19 1> dzgkg)o] SEU 7|t &zt

TESH SEUE =417|%(Green Technology) EA1Z} gHitol] 71od35A] & =Hl, Renewable
Portfolio Standard (RPS)ID 7§74 & 3l 2019A7H4] 20%(2% = B3 A71E AR 7He
dqurld ez fE Fadthd detsole wAAF Havte e nblE 4 sH
g Aola 2HAEY ddyA] 7HA 3 egs WEI A lE e 18S

Aoz 7ldEthMcDowell and Byrne, 2007).

=

0.
et

11) d&tgolE H)33 Mid-Atlantic A9 9] %2 o4 Renewable Portfolio Standard A|=Z £
uedl, ol AHIALY AHAuF RS AAUAZ FIES S ATy, AEIAr )=
QAN GRS AakstAL 3-8 Renewable Energy Credit Marketo]lA] 283 RECE #9354
d EEES 248 & s

et ol
ofl m kI
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3. B EYole] XA
1) =7

Al ZY ok AlAA A8 AT EE 7HA] 1 2‘9_131, C’J%L%ﬂ?% 7BAe] a7
F-&3517] flste] WY, AAvts, 648 5

op o|UYx] Al BojFth $% woprt A xo} oﬂLW A}%% %Etﬂﬂ%, o -]
o] AR = MFREH FZ3L Ui A| &= 2F4(22%), FA(19%), & T4 (18%) Solth
40% o] AURAZ} Fol A Abgtal B9 o] Foll AREET, Ao thFEe] ddUA =

44288 F290,

Fesidential, 18%

Commercial,

L19%

23] : CEC, 2007a
< 2> 20061 Fopd AT FEyo} oUgA] 4H]

NI DS Thpatelr] 918 A welo|® BPE 80% o)l oAk HARE
28] PolIth Af6%)7k Hg 2 AUA Aol thee AR 7E229.5%), AABAUA
(9%), HHE%), 2 Ss%)elth. <7 3>olA] Bi vhsh o] A9 WAkt Aol E

Yo oluA] AlsRlE B3 ke T e dgolth
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Fenawvalles, 9%
Coal, 8%

Muclear, 5%

Hyclra, 2 50%

Z3]: CEC, 2007a

< 3> 2006 A EYo} oA

ALt gste] Al xyote Avie A A Al2"lS 7R 2 itk A 2y
ob= 2008'A¢1|285, 574 GWhe] M= & An|stich. 2evt A Eoks nl5elA Ll
A 2HE Fholth A 307 nj=e AR or dog A
A Eols O R FA AT A 35

,}‘L_._ [e)
42 %}Xd 27 tﬂf_(za 4329 WES 11 o), B Frjoh

Feravalles,
Large hydra, L a%
110% )

Z3]: CEC, 2007a

<a¥ 4> YA F7E AT o} A 2(2008)
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A8 Wb o UR Y-S therelsly] 9ete] Al ol A w28 7] Lo] AlA A o

<3 2> 20089 HE S 93k AAA oA

(&9 Gigawatt Hours)

Fuel type Total System Power Percent of Total System
Coal 55,829 18.2%
Large  Hydro 33,733 11.0%
Natural  Gas 140,215 45.7%
Nuclear 44,268 14.5%
Renewables 32,532 10.6%
Biomass 6,377 2.1%
Geothermal 13,662 4.5%
Small Hydro 4,416 1.4%
Solar 746 0.2%
Wind 7,331 2.4%
Total 306,577 100.0%

Z3]: CEC, 2008a
2) F8 AAA A ZFH

Al XYool F5-g A g D8 AAA UA] A @
o} 200610 10.6%2] W& F&, g, A 4Q, vlo] e 9 A
Ao 2 5E Aike] 3 gk A Yok 4l =
U2] EZEZ2] Q9 (Renewable Portfolios Standards, RPS) 7]5= T2 18-S xjelslt), Lot
ol At B 71E9 K2y 7R AN o] Mg Pstel] thiste] Al 7] xg

of
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AAAY A= LEZ2] 2 (Renewable Portfolios Standards, RPS) Z =131 2002
N, of Tzagel wer A Eots] BE FAA A5 2 FYEE e
investor-owned electric utilities IOUs), 2 AH] 2 FF AN electric service providers ESPs), ~L
2] AFYE A9 AN community choice aggregators CCAs)S 24k A A4 oL =] o
ZRE 20108704 20%0] o2 st TS AHolx 1 %¥ wid S7HAAC Itk
(CPUC, 2009b). 2007\ 11€ 17¥, o= kAUl /] A A= Executive Order S-14-08 ]
A gto @ A Tol FEE A 202008 71A] 33%2] AAAY A BEE GHE
= 78kl

RPS Z2 32 A ¥o}l T3 FeelE $¢3](California Public Utilities Commission
CPUC)S}t Ay o} =] £13](California Energy Commission)”} 3522 A€ T}
Az A3l AN AdA7F AR Aol dur AF A B2 2 Tk
RPSE AAS FHa7] dl, & due mlo|eu 2, A, 258, QY B2 5
T s = 1 o] AFE-stedok SHTKCEC, 2007b).

Ael i} A4 oA TEE S A)Fe = §71 Aekol, AelEriol
AqUAl Ads]e A A A E Ze o 7129 AR AR
Z2ao] oA fesle] A qUA Z2as F shelty. F, F AdSs &9
sto g2, 7]&2] 4la)A) AY] 2 73 (the Existing Renewable Facilities Program ERFP)<
1996'd 99 26 & I o|AFE £F T AMA oA 2 duje] B AsE

rr

I:Ll
e
oX,
o

o
=
i)
ol
ok,
2

ERFPS] E4of Bt3=o], 20119 12¢ 319 o|H7HA] 33 A4 §lo] &
T Y5 GEESR T ogo|tt Hlo]emj, BFE AY, Fl et 7]
A4 0] Tt 200758 201171] Wk 75 ¥igt Zo] ERFPo| &dE Ao 2 FAHETKCEC,
2008b).
NEA Fdshe AAA oux] Zzado2 e PV, B d ©8, A8 A 94 F
Al 2dlel] thgh BAah YAk QIAE| B} o |qA] $lds)e] Ay Z2as)
o} o] ZEOY BAL AN AR Alzde dig A FaE S8 g Ao
= 24

LT5 FEANIN7] 75 2Bkl tid AlzEle] 7] vlG Agke 97 2o

12) 20073 1€ 19 o]% gjkoiufA]ol] th3gl <lAlE] ¥ =California Solar Initiative programell ]3] |
¥t
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<3t 3> Rebates Available for Emerging Renewable Systems

Technology Type Size Category Rebate Offered

Fuel Cells using a  renewable fuel | Less than (<) 30  kilowatts | $3.00 per watt

First 7.5 kilowatts $2.50 per watt

Wind Increments between

1.50 tt
>7.5kWand<30kw $1.50 per wa

Z3]: CEC, 2007c.

A Lol Al Yo} Bl¢F oYM E]E (California Solar Initiative CSI)E E % ol
Al ek QJMAIEE Zraflor ggeth o] oUMEEE FAA &f FEH
(investor-owned utility I0U), Pacific Gas and Electric Company PG&E)S] <<, Southern
California Edison(SCE), 2 San Diego Gas & Electric (SDG&E)l| th3le] QIAIE|HE A3t
THCPUC, 2009a). ©] S1AIE|H Z2 3312 ofsko 2 10 B2t 2,1679 5 22 7HA] 2 9l
o, 2016'd7kA] 1,940 megawatts (MW)<] Bl A|E &35 Gt AS HE= st
QUTHCEC, 2009). ©] H3x= AW A]&(general market GM)S] CSI XZ 21710 2 HE
1,750MW & grsh= 1S X, pv et v EH‘* g Yak 71z thete] JAE R
E AT o] HxE £3 F U] ALS F7 AEE Z2ad, g 7H Bk
7 (the Multi-family Affordable Solar Housing, MASH) Z =138 gl & 71 718 el
Z7(Single-family Affordable Solar Homes, SASH) X213 0 & HE o] |190MWE X &3t
THCPUC, 2009a).

A A AA] A ew Aexo} o] 3]= 2002 FE 2006 7HA] <3 4>}
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2o BAA ] wat AANA o] Z2 S ottt

<E 4> AAY A =2 Y HlE (1998~2006)

2002-2006
Program 1998-2001 2002-2006 (Reallocation of
Customer Credit)
Percent - Percent of . Percent -
of Total $ Million Total $ Million of Total S Million
New
Renewables 30 162 51.5 347.625 51.5 347.625
Facilities
Emerging 10 54 17.5 118.125 26.5 178.875
Renewables
Existing
45 243 20 135 20 135
Renewables
Consumer
Education 1 >4 1 6.75 0 0
Customer
Credit 14 18.9 10 67.5 0 0
TOTAL 100 540 100 675 100 675
<3} 5> A A =W QY vjE (2007~2011)
Program 2007 2008-2011
Percent of Total | Million Percent of Total | Million
New Renewables Facilities | 51.5 75.11 0 0
Emerging Renewables 37.5 54.691 79 227.52
Existing Renewables 10 14.584 20 57.6
Consumer Education 1 1.459 1 2.88
TOTAL 100 145.844 | 100 288
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<# 5>+ 2008 d S AlFte .z 2011 d7kA], A2l EYol= SB 1036 whe} 7ro] g2 28
o diste] 2= AW vl Z2AHS FH S AW Zlolth 7]1E9] AAA x|
T2 IM20%), FAHE AN Z2I3M(79%), L2l AHA W 2% S F
Hom PHNTS & 5 Utk

oAU BEA1g 2= 20001, 2001 7= A5 oluA] 91718 A& & A 2Yole
A A FF= A% ddA As Ade Agsideh A, 20033 B2l EY o} F
& fredE 993, A xyo} ovA] 3] 3 Bexyol AY HAeH L oy ¢
7] Z(post-energy-crisis) 3F L-(call-to-action)®l] F]5-3Fo] oUX] 5 ALS U35
t}. 2005l oA qA] $1¥3] ot 3 K2 E 93] = 24 A& (Energy Action Plan 1)<
Stk o Alg2 Flol vz A sta, 7Heei, Xl 7ls AR B @A eR
78 YA T Ao itk oA A= Hgo R 7|eiste] et T8

AU olsr & AT % T FF EI F7F A
20061 72| ZY o} 2]+ 2143 &) A (the California Global Warming Solutions Act)©]]
oA AA] $193]= 2007 T3 AR H A E314 (2007 Integrated Energy Policy Report
of e EUo} F7F & §7]o A A od|A] o0 F-SES
© A% s "a k. o] RaMe 3 ol FAES G| AT AdE dEE
< AlgstaL otk 200839 Az Yol FF FEE $ 929} A
AL3) = Hd 2008 oA F-5AH S H2H2008 Update Energy Action Plan)& =5}

on, o] A xyol 9 A 7|F Wl t&she AEHA deES F JUh

Wi
=
)

i)

3) A FYolF A A EF

] Lo}z 2002l A3 W 1078 (Senate Bill 1078) oA RPSE €181 12, 2006
o A< ¥ 1079] wat Z43}etdeh RPS TR 1A A8 AR slodF Aojm (%4 Al
AR TR TS F7HA7 20108390 20%0] =Esl=E o Fsla it A EYole
Z 2 20106 71A] 20% 7124 20209 7HA] 33% = S A 2 SATHH 535

782] U o}= Intermittency Analysis ZZ2A E 2] ZE(IAP)ol| A 201033} 20201 2171 A
A8 AU 5 A8 oM, 20208744 33%9] AH Y25 ARSIt 5>, o] g

TEY 7% by B4 wEw, Ae Tuoks AEE Axek 7% 2 FAS 23

—
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o2 A A
o2 Az 9,
zajo] EAjelof Hei.

Figure ES-4

—_L = S =
T o I ExE A

A2 E ok A oA F

Rk opet o] Adte] e fell AAl &9, A 5 A

&, A Folak Atele] g2 FolA AAg Wt

Progress toward California’s Renewable Energy Goal:

cdArge Hydro)

20% by 2010

Wby 020
g

Za

w /

7

i

Excluding

7 0% by 2017 J-

Estimated Statewide Renewables GWhiyear

1643

Z*]: CEC, 2007a.

<y 5> Ag|xYote] A oA ZxE FF A

<E 6> A g2 AU L 202013714 33% AAA o)

2018

Renewables Capacity
Total Geothermal, MW 5,100 (20%)
Total Biomass, MW 2,000 (8%)

Total Concentrating
Total Photovoltaic
Total Wind, MW
Total Renewable

Solar, MW
Solar, MW

Capacity

3,100 (12%)
2000 (11%)
12,700  (49%)
25,800 (100%)

Z4: CEC, 2007d.
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4 2F

AeEjoke A oA el glold] Tl ATAteleh A 30d ol 4, el ]
obz A4 AUA 23 FAE BA AANA AP 2n vk AAY B TS
© % 12 ol Fshedl 43dek Te A4 AUAE @A A R 1o A
ek, ol 20204 33 % BEE DA Adte] ouiA] Azet wial, A4 U
=239, 473 72 2E H4ARS A= T4 Be =A4 2 dde Ak
Ak BAG] el Efohe 1Y WA B 87 wrAe v)g3t 971% H ozt
Jore nefaiol gk

)

)

Hu

o

rr
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i~

HEEFY oyx44

HEEE SNAE A9o] o F¥a A A FAe] glek. A
289 & & FHAT WEEY Qe e T REL Y
o Aol I, o BB FRE AL oo vla AL Y By 2

AFFh MEEY FF oUA 20l v]T Hiolm, AAF oA &
Vg e Zo| Sath MEEE HAAE Faol oA stolS A9 507 F

15 H 29 Folth WEEE 44

HE
1:4:]7_ 9\}1\

ooy Zox QW
o 9
o
N
N
o
ol
o
(o]
=2
)
ol
o,
=
20
e
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N
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o
=
PH
o

<& 7> WEE F dlyA 7ja

Consumption
per Capita Vermont

To tal Energy 261 million Btu
by Source Vermont

To tal Energy 162 trillion Btu
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To tal Petro leum

16.7 million barrels

Motor Gasoline

84 million barrels

Distillate Fuel

4.9 million barrels

Liquefied Petroleum Gases

2.2 million barrels

Jet Fuel 0.3 million barrels
Natural Gas 8867 hillion cuft
Coal W

by End-use Sector Vermont

Residential 47533 hillion Btu
Commercial 31,236 hillion Btu
Industrial 29,391 hillion Btu

Trans portention

53,978 hillion Btu

for Electricity Generation Vermont
Petroleum Nlul
Natural Gas 7 million cu ft
Coal -

W=Withheld to avoid disclosure of individual

of individual company data.

HEEE UE oW FH 3 oz e AYFH HlFo| EHh HZE 7]
Aaoe A T8 A8 2HY 15% 5 AR gl yuz] 2o i Feolv 3
e Hpo] Quj 2~ e AIAA AUAZHE AAE T MEEE Ad EH AT gle vl
W = F 2 shdelth Be Fe REoHECH <& 6>2 HEES 199 A,
Hopd oyA] &H] B Ay AAks JERATHEIA, 2009).

HEEE A duzlel &7 Bd B AAES 73 A vdaellA Be B A
3 JMIEEE BF HEEF Aol 1, AAA |z /e olyz] &8 7eS A

A ECHDSIRE, 2009)
D A Z&2 A s AU ¥ MEE A& duA] 71+
@ A oo Wiz SAL Al A B tigh ddAl AHEEAY
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@ AA &&ol e &2k ERA AF s)7h Ad F4-A4F WA AH T
9, F %X} zead, ZAuA Ad At Z2aH, oA 2Ers

o

@ YA Zes A FF A AL A AUA AT ALY, AUA BE
RE

© A AqUAE Qg FF 1Y AL FFAUA AL AL

® °oyA B& B4 A9 298 JAEE, st5 37 A2E, dUA s Asat
9 VFD Z2I8 oz 288 71y Ald(7]1E 7H), HVAC ﬂi] gE
203 B3 A4 2 18§ AX Ui JAEE, bt olgtE
233, A duyA & S5 ZROH 49 A W JAAEE, ZPEM
Z247] JAHE, HEE AqUzr| 28 7P (AlF)

11:1

H:l

@ AANA A= el] 3t BHE: HEE AFE AAAY dUR] Qe Tz g
AR AR tigt AR TEZE Q. JE A&7 719 dUyA] 7Y

7% (SPEED)

2) 78 AAAY A9A A2

HZEAA 7H F 83 AR iR A2 A&7Fs 719 719 702 (Sustainably
Priced Energy Enterprise Development (SPEED)?] 1L, ©] A 30 V.S.A. § 8005} § 8001
o121 2005\ 64 WEE o|3)9} T ALl 2Jd) AFUATE o] FAe] BxE A o
Uz el 305 Fall AAA AeS =Rk AloUAE MEE A drta 53,
Fo 8F 9 AW HAAZ17] 13 A o] tHVermontSPEED, 2009). &

1S A
SPEEDE thg Al7FA] Z3 5 7132 JITHDSIRE, 2009).

e _Il
ol

b

D 2005~20124k]e] AAG AAA oA dulAel] v A Bole] F Z7}
@ 20179714 AR A oA ola e AP WEER ) Bl

20% 24
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@ 2025744 AR oAl olef BitE dHE WEZEF W dvfel 25%
24

T3 AH| 2 F-(Department of Public Service DPS), &3 4182 ¢ 3](Public Service
Board PSB), /5% (Agency of Transportation) % A3} 4 (Agency of Natural Resources)©|
HEE oYz} 84 A8 S #o)stn A At E3|, DPS9} PSB7} SPEED T2 18-S
etk DPSE oUA] &8, v Aok HEE A oA A Foll &k 4
FHRE B{sta, T2 aUES 3 THDPS, 2009). DPSS] U591 PSBE SPEED X271

e AEcla F1H R S Beste] Ald B AlekE 33,

o[}lr

e A FEZE Q. BERU 750 OMﬂ}. JEM (30 V.S.A. § 8004)] whet
PSB7} A3 A& 957t GAE A Fahi, F 2 EE o ¥4 RPSE BHGIESE 2
I HEE %%aa%

THr=t) 200530l B34 o] W& thekel oy o5 1w st

Aejste] 2AAY A TER =

ol HEE 93l= Ul &3 AAA oA Ede] 200597 2013 Aleld] BE
7)\

#A4 B9e ggsts 4

= < 5XZ ST
B2 E PSBE SPEED 2% A3 A7 9 A4 Bhe] 45 A4 7159 o]
A T2 43009 5.5005 ATk o] 1A HEE A8 FRE S| F ] 244 2
A9 FujE FAstEE AAEHAUT o= HEE QI B2 79 RPS A 2 A 4lA
A =] 4l -8(associated Renewable Energy Credits RECs)oll T gt Het 7] 5= Shc} W&
E7} SPEEDE &3l Fxlate] = Aok oyuA|, AA A5 91g ok Ay Z24

E9] 4HEQl RECs= v 3ol #mjg 4= ITtiDPS, 2007).

3) AVA7|FH 7=

20051 8¢¥ 14 PSB= 198l 21d &9l Act 61 2 o]dof tgt AFS 273

o} A3l E 3 Act 619 SHE T AT tigk o7 B Act 619] HAHA o] 9
TA O B GFY olreE AR =0T DPSE 93] v R 1k-ES

TE
of o]d 27| du& AT
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HEZE F 4% 4 S #7384
Ak F9 A o] ASA oz AFA ARARE F3HE B Act 612 |4
WA BAF oldlsh FHL R ol g Algto] Ao ek HEEFE
AZsE A9l U Age Fwd 2 BAR A9 AP T2 WekE quD

CAct 612 7] SHEA, W& W), A8 AW S @ &S AT A4 A
flazbaey

SPEED: A4 Ao 23] Aare Aele] gat 7] Ate Eejgozn A7)
A dUA] MRS EH87] A8 AAE AT 2008 32 AH(S.B. 209)FH AL 2017
379 19470 & 5 A48 28k @] 20%E SPEED Z2H Ed] o Jitete=
AL ERL AT 0e 5% 257 20, o Zeade f2dE2 o2 23
= THE 276k L, A yA Aikaks a5 A4 °1]LV1 *J%(REC)%
CHE AIZH(THE F RPS AlRol} A 54w 22w Syl el 2 4 3
sttt e ElE2 PSBell & at5d AAA oA Bakaket ﬂﬂ %ia‘ ?UH g
Q](power purchase agreements PPAs)E AAS=E 7|WE AY AA2 SPEED Z2AE

2 /sl eE 7199t SPEED A AE old ul AE A DEE A ks At
A8 & Fojstele FEE S AN dUiA] GHAKSPEED Z2AE)7F AN E5
2| gt

SPEED Z2AE 2145 A7] 3)], A& vEZEd 9A|3}la, A4 Aoyt 214

& CHPE AME-3to] o|UA]| 2 AYakslar, 20043 129 31 o] F AB| ~E A|2ts|of gt}
A Aol e F 5l AW clvz e A= SPEED H3xe] 2 A& 2tE
T Atk 718 A S TS AY st AA S 2t e 2= At A <] e AA
A A 22 FHROMWZHA), W H 7k, #7174 askx, skeAlg Al B F

PSBE 20124 1€ 19 5H T oA #a-S AlZ2g)of e HEE AH|AF A8 Al
ANA ZFEAY 2EE 7|2 829 SPEED Age] XS AR oF 1 o] AL 2013
d 19 19744 AR Eojo} gt} SPEED TRae o F 2 F shir) vEed

S



27 5 HSEA] Sely, RPs7E o -4 o= Al o] Y R E = 2005
F W 2vA A Al Sobel el A B 2 dkee ARE-sto]
F38AY, RECE FllstAu, BZE 4 ouA] A el aid Al ¥ &< d+F

20091 HEE o142 ¥(The Vermont Energy Act of 2009)-> SPEED X =13 o}z
Aol thate] thAR v & 7123 a5 AFstes AAE EF
AN Z2aS FAEE e et 9ok 20099 69 6L FF AH] A~ <13 (PSB)
2 oA 719 /I Z=Z 3 (Sustainably Priced Energy Enterprise
Development program) ofell A4 & zra A1A1A ol tigh 23 AlA 79 s =
AVsl7] 9eted kA 7523(Docket 7523)2 7RI SITh
o] 2AH=30 VSA. § 8005(b)]l 4 20099 MEE o|UiA o] 278 tj$3t7] 9
sto] AIZE QITE €3] = 20091 99 159 74A] o] Wl oJaf midd 714 o] 7EE A&
AEE = el Al Aol wh vhEolxl 74 Q1IA o] tiste] Rith 7} Qi Aljto] &

D)
i
o
A
G
>,
2
o,

3
20099 64 290 PSBE ¢k 7533 l Eis E}. el AFe Wl F71s8ked, <]
220109 1€ 1547k 9943 SPEED FHARRE FF A ofe] THL 264

011711 AEE = M2 G o d-HE Ve AEte] AYstes asta Sl
]3] WA 71891 2010 1€ 150l =5 23} 2AMS A8k o] AL <F
7 752300 JNEE 71 Fo 7|2t eF EHUAL, 2 HoA vhEA] 2 BE e
A8 ol 4+E s Asta WA A H SPEED ZE2AEd that 71AS AH et E gt
Attt ok 75338 WU E AP =2 JfAEQ e, FQ o]fE HlA U3 E ok
7523¢1 Wit} Gle ARRE <BAS JHAISHES dhe BAl 2009 99 1597HA] FEES



S38ka 9)7] wjolth

HAIA, 193] = 2 75330] ThE= FAld sl F Ao IS At Az
STk o] Ty ol FAAEY 993 JPEL o] dH] B 2EE A, 27| A
we AlFstlen, olf g 2E SHetaL Atk o] ol 2l ~E= 20094 649 269

3] A v R ©@A A 9 FAEhttp:/psb.vermont.gov/docketsandprojects/electric/

N
N

5) A7 wWAYFE

2005\ 9 Act 74(10 VS.A. § 6523)E Fall HZE 2J3|= BlZE A4 ouvA] 71 A<
(Clean Energy Development Fund)= SFEQIth ©] M- HEE A% AyA] /i Alde A4
HA71H AL F 7F2] MOU(Memoranda of Understanding)®l] €3] DPS, Entergy Nuclear
VT, Entergy Nuclear Operations, Inc. 3 7]E} A} o2 ZAHT]

CEDFE 20129717 Entergy 25 E G528 WS Zo|t) o] Ade] BAL WEE

oA B g-HY Aol AGA R A&Ted Y A -F2 AR YA Ad- 3

2] 31 53t 9 7] < (Combined Heat and Power Technologies)= 7H¥tsla A&} slr] 9]t
Aol
HEEE g2kt B T2 088 23 dgoin) B 220382 §55 MubEe] A7)

A od|A] ZEZAE, §259 ko] A oA ZRAE §) WkEo] A oux] 22
AE, §1.5 Wvkee] VT 292 A odA] A B 22333} §2 Wgkee] VT A%
AUA N A ZRAE I4F T2 2T MEET B3 AqtR AR oy
AAB|E 22 a3 24 e B A7), g &5 3 &5 Al 2=gd Algsia ok
o7 HEEE EA 7l AY HEZF ZZ I3 (Municipal Technical Assistance Grant

Program)= A0 SFCHDSIRE, 2009).
6) AAAY oA e ER

HEE

of

& AH] 25 (Vermont Department of Public Service)= A+ A % (Agency

40



of Natural Resource)Z} 15 (Agency of Transportation) O ZH-E 9] 2| ¢S &-8-hHA, W
2E A Zg|(Vermont’s Energy Future)ol] that AlgS ATt o] AP 1990
] 20203704 YA 2B 16.2% =°l= A& L7383 JITHDPS, 1998). gt o] 7
222020970 AAA oUA] AHE-E 38.7%7HA] £ S7eta ok <& 7>
Jelet 2325 Wehl 53 ITHDPS, 1998).

i
Py
o

(¢}

<& & HWEES F ouA, 7|5 &8l # AAAIIA] &) oS

'%-2020  '97-2020
1990 19% 2000 2005 2010 2015 2020 Avg Altn Gum %
Growth Change

Total Energy(BC) 980 1167 1305 1384 1457 1509 1539 1.11%
Total Energy(CC) 980 1167 1148 1157 1218 1226 1254 0.29% -16.2%

Note: 1995 and 1996 values are estimates. Source: VT DPS

'BHB-2020  '97-2020
1990 1995 2000 2006 2010 2015 2020 Avg Asmn Gum %
Growth Change

Oil use(BC) 643 67 &6 909 984 B4 %1 0.91%

Oil use(BC) 643 67 721 702 708 694 702 -0.35% -22.93%
Renewables use(BC) 157 184 198 215 237 233 19.7 0.27%
Renewables use(BC) 157 184 197 214 316 437 389 3.04% 38.67%

Note: 1995 and 1996 values are estimates. Source: VI DPS

el AT BES DA skl WREE O el AYL o9 Aol
(apollochallenge.org, 2009).

O HMZEs b5 2o] o A @ ¢ A Zope] dquA 5dHe fel =
=

H
T Rl olg 93 FRoz F AY £89) 15%E 4N A8 2

b3 &l AL NEEN 2AT AAY UA] AACERE 50%9
AES Pasks FRUA ve 25T Aol
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2005 Sources of Vermont's Electric Power

P VT Wiral Cther Sundasabia

W
Vermond Yanhes

Wl Mg srdd Fasie

VPIRG's 2015 Renewable Energy Future

MNE et g Paghars

<Y 6> MEES A Pob B A4 oluA Rope) A=



@ HEEE g 2] v A | &< % ok dux] 5-¢E Hd 7
FElel 2ote 47 9 ARA9 AR M D AEA wEe FAges
M ZF 217 vlY(total number of vehicle miles traveled VMT)S 30% FOo.2

A7, ALk FEHI T 273 uele dgE Adstn

FRolsh WHoke AEAY J1EAHES AN Agolch
® MEBEE Be3 2ol the A d B W Boke] ouA YL 98 7]
2o gl vl v g-ETEe oix 58 AN Ad) FAgoRM »
£ 71E Agel W A§S 329 | o) Agen FAd B A= %

AZoA F oz AFES A7k, 3 Wol 30%, 8'd Wl 50%7HA]
MR AHE Azte Alg ol

@ HEEE E}%ﬂr 2ol 21417] Aell|dA] Aol AE TRES ALdE A

I
2R P B e ) e S
&

SAlFl te sdd

H = HZEE t8 B2 FEG 583 24 RS Bo] AHetAT, F A4 ol
V2] 2k AFELS H] AAA oA Boh BR Ak A4 olUA] AFE F7he v Al
AR WA gk WEEE 20209704 Holk 20%<] HE & A A A H s}
= Wk 2t glom, o] BiE dAl Ve R A Jhesith e HEEE ouA] &

[e]
=
Fee EReka vt AR ZEAe] a2 AFgrbl e Bk 2020 o] F

43



Aeg AAGAUA NEEF L FAH T

i)

o
)
ot
He

N
N
o3t

AellAe AMBAAA 71Dl hgt AA FF FANE, A%

T dick 71& Aol gl =& Blolth 53], A8 514, vl gvﬁé 3 Hfo] .
A8, FHEA 2 ), HFAUA], ALYA, 28l A 843 B B3
Hlg g At F2b Sl tiet FRE AFetnsl gk

olgl Z+ Aol & AAYNIA 71&HNEE 93 259 =8 S FYd BE AlTein
e vl o7ldE A T 58 9 F8 o] hde] AnE ot ofge, &
7)ol gk Mg Bl 7lsd Aot

=

Q(r:il‘

1) 7l &

o
b
i

7| S Slol] #gk A H-1F 9'd (the Intergovernmental Panel on Climate Change)©
1;11&1 (IPCC, 20070, 2007b)0] 2w, x| Fle] BT Lwt, EWal 27} 247) g
TA17] 742 1.8-4.0°C T 45T 202 o9t mab Ao B S ¢
o] & A7FE T}, COore 247k~ 2
g FEAQ o] 87¢t} (Walz and Schleich, 2009a). I+ =7} =2 7
=9 ZA /s aeed, A= 7] 71$s 43t £ 2AS e 2050
7HA 70~80%2] A7k &S 98 A o] gttt olgd ZE 2AS YA
E}l?*% AqUA e gaulE AA|, WEdAIHA 2 AR L 2
G4 7ls FAb] Hig Hxg Ag 59 A4 suis T3 715
}37_ 2 THWalz and Schleich, 2009a).
ERS

dqur e < FAoZFE B #4S 2 v FHdyA s, 71E oY

e - 53], 1919 247k %

e
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Schleich, 2009b).

TAH OB FEEHL oA] B 7]Fiste] glojA A Al &S st . dE
E9, 20099 1€ 44, 9HHA 7HHE EU-USA Summit A A @A A o 47] ]
84S AZ3) wa), o] 2 wkedslo] trans-Atlantic Energy CouncilZ A X817 & 24 8}
At} EU T A| & 3](European Wind Energy Association) ¥] %}, Christian Kjaer= ©]#]
&k ojof] el thad 2ol Wi it

o
[o
of
Qo
X
il
s
M
m
C
;9
=)
H
N
>
=2

“o 7] QtEe} 71 TS TAR A oA Bt 2 4TS
UA EA tigk tiskE /R sk #etA dEe SAAT I A T8 dolt. 7] FHst
£ Ao r d3tA7InAt dobd, EUSE M= HAA COMET Has AT A& Y5
ol daaty, oy A BAS FHH R WMSpA Ak & Aot} o2 g AR FH
2L, 7150 g #ak R dde] A 20151 7HA COU4E HRE 242 7
A & ErlE 71Ed gFolAok & Folt). o]z FHAUA A2E FHo| 4
wJojo} 3}H, o}&2] A2 trans-Atlantic Energy Council®] 24 2]#|7} &
(EWEA, 2009c).”

TEgE IA] o] 9 2] 7] 7+(International Energy Agency)w ‘wind agreement & 7H'#gh wf,
ol JUxEo| UHE TY Alxwl Z2AES AY Al B HHE wstal g
HAQ R&D ZRAES At oA v i) HdS sasta itk 2000
A 2478 =] Ak o7ldle v, 59, =, d2 2 HAE 5 2070 Bd=
EU #a99¥3], BU FHA] 3](European Wind Energy Association) -°] Z3He T}
(IEA, 2009b).

T A2 T AW, 2007 & ok oF 20GWell Eat= Al o] Ay
At} (Bolinger and Wiser, 2009). o} <18 8> 1996~2008A3F A A A Axd ¥
W el 74 AL EFS Uit
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Worldwid e cummulative installed capacity for wind power, 1996-2008
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T3 A tKBolinger and Wiser, 2009). T 7= s Tl HolEx e

3+ EWEA(European

FaL gl ot
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Wind Energy Association)®] <]

(2009a).
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et #, ) AAA Sz FE5e FE L e ST Al B4 2, (3)
TAEES 3 AR JERE Ao AY B0 A2 A F e AYA
ARG AAY o] & Sis), (4) FHEEA LR Q17 TFe] o]t 713 ti7k wS
s 2 7K ol9e de F dde AL Hosd

B2 a7kec] TS e SRS AYsta v AAIZHAUA 193] (the Global

= oaE
[
55.
=)
H
ofN
Hl
e

Wind Energy Council) .39 2891 F& o] AAAZA SR 2007
dofl vk 20,000MW o] FHTHLTE AN H, A HAAA FHTH A S
94,112MWel o] 231 Qlth o]= 20061 A7l B8l 31%7F 7k A= AAA Al
229] 27%7} Z7}8k Ao tHEWEA, 2009b).

20089 W= 5YS AX L FEHLH AL Ll slolA AlA 19171 Hlem, S
o F A g3 2= FT18HEA AlA 492 AAst Tk A AAA SR 20083 =
of AAE Al £ 27,000MWE FolM L glom, §8, 5n| 9 ofxjo} 5 3U) 8
w3 ek 2008 HAA FHAHA & 28.8% BN LH, o=

o] W& A2 & 2008 Toll= HAA A &8l 120.8GWel =23}
Atk 2008 A EA ASHE FHLH 7 2IGWE o] = 2007l Hll 36% F7F

|
HEbd A2 1A Foll o fe X &Ibest oy wig A 7
S Aoz B3 9tk EWEA AL 2008 oA sl Ha IMWE] AJAdo

1, 9 o= A AAFCE 147IMWe] &3] =23l ATk 100GW7F @+ 3%
[e]

- &
AV
4

xQ

ZFEubd Z2AEY} 718Eon, ojAo] AdE 9 EU A 10%E AakeiA =
a2, wid 2009HE2] COIES A 7He 4= A "k EWEAE 20209 7HA] -3 ol 40GW,
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124d3F vipd g3t 32% 4 st on, ol2d 54 FHAUA AL vt M =

AP 4 U2 Ao 2 HATHEWEA, 2009d).
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2. Aol gx|

A & of| 112 § 3] (Geothermal Energy Association)ol] W2, w|=r9] A& o] &
S AP AAFE ol F ZTHGEA, 2009a).

- Identified Geothermal Systems: 3,675 MWe (95% &) ~ 16,457 MWe (5% &)

- Undiscovered Geothermal Systems: 7,917 MWe (95% 2H&) ~ 73,286 MWe (5%
Z8)

- Enhanced Geothermal Systems (EGS): 345,100 MWe (95% &) ~ 727,900 MWe
(5% Z&).

2006 MIT(Massachusetts Institute of Technology)+ Pl=¢] A GUA| A= &
MB35 Btk ofo w2, A<l R&D FARL o] Folxlthi, g 5017 100GW
Ak = 9)& Ao g HIFATHGES, 2009: 18). =, n= AE7) &% 10d7 gzl
WH o 2 ALyl dtel] Fxlsla A ¥4 © & Enhanced Geothermal Systems (EGS)S R
ThH, EGSE 2050 37HA] vl= 714 AZE Y] 10%E 338 = U Aoz AUEHTHMIT,
2006). AE WA A= dA vl 870 F(Alaska, California, Hawaii, Idaho, Nevada, New
Mexico, Utah and Wyoming)ol4 &= 1 212w 20093 3 AA) & AJA&HS 3,040.27
MW 2 FAIE 3 Atk (GEA, 2009b).
AY2kH) A FA) (the Federal Production Tax Credit)= A|EolUA] Z2AES & A4
A9 T8 Aot AN qUA ZRAEE 9 HA & A 1047 kWh B F241E
o Hl &2 A YA E W 5 ek FAZ Ald o] F 20061 ol A 20081 7F A H el LA
ZRAEQ L7} A F Hio] o]21 3t} (DOE, 2009b). FAIAQl A=) 7S
AsA vl FHE= A Lol A] 7% Z 213 (Geothermal Technologies Program)2 x| &) 3}
3 e bl ol AR =, HE D AHES 7HestE S she TR ol
GSE XA &M, nl=2 FH-akaL 7| RskH A 7Fea 714 F-6h8 oA 2 B

% % 912 RoITHDOE, 2009)
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FE ]IE F-ﬁ
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2 334 P

St ARAA], PV ¥ T 2 Holz At 9t
(IEA, 2004). A BAlTA] Zokef| SlojA] gh=-& A F 2 7HEe] 7] GA R it A
S Al EA a1 vk v w7kt HlwE ) gk ThE AF Aol Bls) A F oA
ALg-o] AABHA A& Aol AR olthLund et al, 2005). wEhA 3= AR HAEHQ0 Z

g Folel A Ao fud Age] Ao AL Aol Bt B A0S TP

1B
s
L
o
",
2
o
2,
s
D
=
i3
1o
-lN

O

e F750] AL ALE AT FAA SRS A o, 4EH e
A ALE Ay ez &8ata ot vl A5, A F AdoA, AA G|
IRAE 3l AAHAY FHAH o ZA /‘g’\]'/‘ﬂo—].J%Zﬂ(PTC: the Federal Production Tax

Credity’} 283 9&3 st glow, AEdd Z2AE A pPTC, 2239 I8

A2 AL dyA 7e AL XS fal, A<D 2 AL AP TRAAA
g

=
g s 9% SHulEE(bonuses) A EE

A & (feed-in tariffs) 2 & =3t 9
th A E oA RS 3 feed-in tariffs A =5 o] EE]olot T AL ERlE 1
oth olgg ol A= kWh B 20 F2 AEQ W ztdo] T o= kWh 1
0~12 2 AES] FHztA o] 2| At glolo A= o] 9o AL

a olg

(green certificates) Al =7} =Y E 1 ot LokstH, Ao HE 93 FAo g
A 2EM A Z A (the  Federal Production Tax Credit), A|E71& ZZ I3 (GTP: the
Geothermal Technologies Program), feed-in tariffs, 2+74 91 Z:(green certificates) A &= 5©]
AlggE] a9l

A8 2203 &2 A G oHA] At lojA Fagk F 7] Algk otk HA
AX oz 2478 =717} 10,000MW ©]7de] A DdAE Biteta e Hl, ol of 6991
o A 85 29 F e dolth vl=, A, WA 3, QI&u|Ao}, o]ge]o}e} of

dA=TE AA AE AR AlE FE38kaL 9 Th(Bertani, 2007).
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3. Bl FBFl A

1) 7leNE 5%

vl=e] A, o g AR BE BFBEY) 714 24 A9 ek 9AS A
1 9k oh, 3 5o A 44 9 2Ed B9 A9 Afotm done, Ju

=
Ne FA2 F FH AdoA o] FofxE AL Abdelth. =7F 2kl A “Solar America
Initiative’ 2} A4 2 3 A (Investment Tax Credit) & F 7FAl A|=7F 83 a4 A2 &
T/gska vk g vl 7] &5 AT M2 BgFdAel ok £ s 3
Z8-2 X3stal 3 thKravetz, 2008).

‘Solar America Initiative’ = 201513 7}4] €] k33 oA 7} A2 Ao vt 714 A
H& 2t F 517 919 nl= olUA/d(Department of Energy, DOE)9] & 42 w2oja} &
T AUTHIEA, 2009a). & 78 4 R&D T2k A1 38 A7 S ol el Ba<
duete AL HHo2 st} o]y Ex A2 3l Solar America Initiative= 2FY,
e}, #5718 5 e v R 718 JEAAE d46ke] gttt F Initiatives
(1) A58 9 gFeolvdA Az T4 ek R&D, (2) MEF HFAUA 7159 A1
=Y e AASe A WS T F 7 T8 HeAQl dFor FAJHETHIEA,

r&.ﬂ rU

J
S Al oA AR Ao el B 2kl g 2|55t
< otk AlmoA e Bl vA] Bag Adl 7P & B oluA] Anj(H7] 2 &)
T g Ao el 30%°] AAFAE Fofsta itk

H AAAR SR g BAA 28 AR = FE53HA st vk B2 17HEC] H
& YA AMdE AEsHA FH5t e Folth dE W Am e 2020 714
10GW, =2 20301 d 7FA] 70-100GW, ol2&]ol= 20201 7hA] 8GW<] Ef <F ol U =] &=l

A& AAE oot
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am
20
Australia| Canada | China | France |Gemmany | Greece | India | Israel Italy Japan | Poland | Russia | Spain
382

0 - J
Switzerl o
and UK | USA |Cdifomia
M end 2007 &8 58 100 B2 9 112 2 120 199 | 064 02 [655) 314 18 &1 01
Wend 208 | 100 147 572 20 3 30 2100 3000 1% 80

<a¥ 9> AA PV AA &% (MW)

QoA Arg gt ukel o], vhekgt BdelvA] Ha A T e Ao Sx67] 93
7S A Aol Fast A F slhUr) AR QA E(feed-in tariffs) ]t} T A =E
HE FHoA A= o] AlgdEa ok Lo % A4 e (Roof-Mounted Facilities,
Within Building/Facility, and Freestanding Facilities)ol] w2} ¥ 2t} 211-S delsta glok
23 0& A& Aol uhet Ttz o] Dbl o|gE]ofl= Decree of the

Ministry for Economical Development (2007)E& &3l IAE|E HE5 A& 1HAasista PV

o

ol

el (Field Installed PV Systems, Partially Integrated in Building and Building Integrated PV
Systems)oll ek WA AAS E4 Q) WAk

el v A= AR o FZFA L AA] dEo] Bt A FRAA =
2 9= Ak 10%2] AT AldFA ol ket 2F 30%2] T4 5 A AFA7F 7+

A8 B F ouA] AlzEle] 9f 8L AR Al A dET 22, vl el M E B A A A
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=9 =9& mEsta glon, dtjoh, WA, wAIZEY A EY o} FollAE o]
AlgE flgk A7t 28 Folth

A EYole] 7§, the California Public Utilities Commission(CPUC)< 2008 A =
& DAAAAN DA S Flsta, AgEyol Mo ZAH AR AHZRE Hz
430MW ] AlAj Aol 2] T &= Fulj 7} 7t e okSlt. CPUCE ©l & B3l &t
A EC] AAA AUAE o] &et A& H7] AFGALel| Al Aufjste s st =M, A

Yole] 715w} 943} @ AR BF @Al 719 Aoz sltisia k.

2 344

ket ZbE T ARl Aldata 9 AR ALe Sete el w He
g & 9ok 9 2let vl A2A9l A a2, Qe v Zrhe, 54 AdE
A, Bk o) B A 2Ele] )& o] o]l el gt A7) AT A g
WA A A QA ol Ftsted, Al D A QIAE Be] 23He ok ol o A A
2ol leld 58l fr2l@ Ao vhehi,

do) A9, AxAor Zrlehe dUA] £82 2oy, oux] Ae] RERAS
A2 8l B A WA A% o ge] Fado] WAt Zrietn Ak §eol, o

3} 97 BAG 0jg Bile] F7h2 dle) AAA qUAAS o] &3 A
2o] 7150} gt} Bel A WAL wrh F287] el B

o A2 HRol AL A AEAA B U] 71ES 2E Ax dUA] 7149

4. wpol 2wl o1

B T7tEe] Hlolemj 2~ S g FAAQ] HRE AR st vk Ud@ e H
o] 22 B biofuel okl SheiA 7H NEAQ] =7holt}, v &= 520103714
AAQAY A A FF BES 9%, 20209714 17%E Z7H)7)| = BE S A3 6]

(Junginger and Faaij, 2005). 53], B}o] 2uf 29} biofelol] that &&= & 20109 5.75%,
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20209l 10%0] ©] & Aolm, 204030l = WETE FollUA] A1) 2] 30%7} Hlo] 2.0
UAldl| oa =2 dlg oz, ol 600014 1100 PIol| si5E Aol

A71H o2 YEHe 5= vlo] @ 29} biofuel A4S Ui = 9le B2 EXE
A7 s Tth A9 ‘transition management’ 2= 2 S F8oto] Hlo] Quj A A ZE-
b A2, A ETFseE AR 9 Z|A1 7SS Rijnmond  A|8F (toward renewable
Rijnmond)2H= 4714 845 vIRIC 2 2040@7HA| 9] A7) BERE AH sttt g d=rt
F7ote S7HA A A2 (1) B4 54 7t (2) W ZE&4(chain efficiency), (3)
=4 AR, 4) AsA dA 98, 2213 (5) A A Folth nlo] emj a7t o] gl
7y 7o oA Fo JS =5 ota i

Ayt AA] vto] @i 29} biofuel Tokell hlA 32 =7H] shvtolth. Avth=
A, 7he, ARl 8, 38 9 ¢ T 2L B A Ad s
Hlo] o~ W FE ek ke x Esta, AA) ﬁ}omﬂﬁéélz} oﬂLM & M
6%l £33+ A7 o] th(Bradley, 2006). ©]oll whe} Hpo] Quj ~ Tj
Atk 2003 1 oA 39 £ d)ibE vlol o A Ve FAbeta dth 8
B2 obgfob 2ok

)
01—'

@O 712AF: vpo] LAUA|E £33 vlo] @ A AYAHE] 3 BIOCAP A+
A4, 2412 913 Canadian Foundation

2 & R&D: oUR] A 7 X2 73W(PERD: Program of Energy and Development)
2 vpo] eolyx] A f8l wid <ok sHRE & A

@ AHAF: Sustainable Technology Development Canada - 7] F®SKH]| Hlo] Q.

2 7% X3 o 23S £ 359 B AR U

@ Pre-commercialization: RETScreen - A& 7}sAlol gt A& Hr7l =

AW GHE vlo] ooy A] 71%e] &8-S A Dsl] g @ shA] A o)
TGt Ut ol AlAl #-E QA ER o 22 22 a3g x3sitt (1) Ayt
21704 2 B4 73H](Canadian Renewable and Conservation Expenses) — ZZ A Eo] 27| &

gl 74l tigk A ALY, (2) AHEH] S 4= 43.1 (Capital Cost Allowance 43.1) — &7 #H]

o
Ho
O,
(&l
K
&
uic)
o



o thgk A1&ak Ak (3) Biofueloll thdh Sk Zn|A] WA

71 yho]l u] = dheto] F¢] Oahue 2050 7HA] FolUAl 8 F A A H &S
70%7bA] gjshs HxRE TR 97]dl= 25MW ] o] Qw27 ZFHETHHCEL,
2009). 25MW= Z 12k AR 59 1% E3skA T, Oahue] 342 Q1 Al AUA|

<
BF BEe] AV A% A4S Bast 9

ol

o
ot

T4 AR AEE A% vxe HAL, FAARAA IA P2 (International
Association for Hydrogen Energy)7} A & Z2e|tholl A A WA 3]97F d5id 1973d
Y 97] o] X &AH o7 JEE o] $itH(Solomon and Banerjee, 2006). 4o 71
2 93 vz F AL FreedomCAR program®} 2005 A|UA| G A Eolg} & 4 9l
T 7 AF BF FA] A5 O’?}o]a} g g AIRE euput G R-o] Hga AAE
gkl tigh Al o & Qe & AN ER o] T i Ao & 1] e AL ofrth
FreedomCAR program< 17<
2, 3 o |A|o A F4 A
9 stol] Fgste] gt vl
AZAAE fgtozn 4

!

rJ

A g}, oldl] Hslo] 2

e, Azt
A= ~|

b

o HAAY F2AR A% A @ AT

Banerjee, 2006).

ATE F4 AAREFS] 4§ 20031 10,534 1 EE 20061 10,683 PIElEo.Z F7IgH Al
A & glol, Bl i AR A S 3 i AL ol THEIA, 20082). ©]
T W AdRE AR A2 719 0%l 7M. AAE 60% F =7t Bl At 93
BE AREAAL, 3% A A AN FES A fal, 9%e HEs Ax
ae)a YAl 8, obg 3 Y HH o s AREEATHNHA, 2004).

B2 I7hec] Fa95dA /iEE A8 A BRE AAsta it ofddEs
WEFEE AT FadyA] Lokl glojA 71 A Q] Z7telth 1999\, ofd A==
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(Solomon and Banerjee, 2006). olm] o}

271 A LDl A|
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(INE, 2009) 4=

[e}
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EAY e

ReykjavikA] 21 A

=
.

ut, o

A2ZAAE 201097H4] 2070

Aoz Hi 9JthSolomon and Banerjee, 2006).

Qo] 79, 20104 7 LEGAC] BE LU 6%

HA FaFda7E AP

3 A

FaL ATk 2002

o

2

(Osaka)oll 7Aoo, t}7lul=(Dakamatsu)ol]

o

2003). 20021 A5 ¥ ‘Hydrogen and Fuel Cell Demonstration Projec (JHFC) & T}

ﬁo

L
=, 3

HFCVs)2] A

x

Cl

AA =3}

R

4, AA AR 2A 9] ¢

olom o}ge] AFAAAEIHFCVs)2] ] ZAS

2473

Fa QLCHIHFC, 2009). 2

9

(stationary fuel cell) 7]'&el] B}2}5 718l o

, 2005\ o]z &4

Fal

°©
e

ZA](Proton Exchange Membrane Fuel Cell, PEMFC) 7]'&of %=

T-3ka QEHCOSPP, 2005).
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u F-o]thMeyer and Winebrake, 2009).
FSAREE ", oldAE T OE v Al E EUE F4 duA] EE A B
A

o AAIgE A7) BRE AR ok gt ml=o] A7, FreedomCAR ZREIIg0] 4oL %]

Q72 991 179 Us Fel S ABsa Yovl, Aoz sadadAd S wE

He 538 A4t Ut 24l = vIsH45HRE B2 A7 22 ‘hydrogen highway’

AL 233 10d A7) FaouA] i =233 78k vk itk Hydrogen highway
7

ZAEE $AARAR A B 7 AL LS A6 FAeke o B

r>~l
= 9
>
l>
’;‘
[
=l
o
)
5}
=
<
=
o
(o)
0o,
©»
<
@
D
g
N
=
o
=
=
i
>,
i
nj

3 o
B2 HsE = a0 Ao ﬂ]ﬁ.‘iﬂ 1Y ARAA A 2" o] 5F ARHA A
2~ (vehicular fuel cell system)e] A ]| v]3|| B]&F3}A 07| W Zo FH G} 4
AR kGl oA RS AAE ddstet B B 5 s Aol Wi
ojtt. 1Y ABAA A 272 5 AR H o] 59 A8dA A 2go R dHdshe
U slelx deEe 9&2 & 5 e Aot wabd SAEEe Aot #dd &
2 gEE] 98] oled B 1 AsHA A" 79 e s 2

1) 7leNE 53

e I7Fe0] duA] B84 9 BAS 9 S Vs ES S 5% B E
4'3}1 Atk theFet ouA Z&4d AR Q3 b 5, ool dE, d=
o=k 5o] Be AAFEL A 3087 GDPE 13} VA &M S 7ha
SITH(Geller and Attali, 2005). H] & 7|& @d %} BE 79| v]§ A3 dubste 24
3

=
Sa7b AU|A ZEG Pl 71015 § Aol Abdolgt @A, FRe] HA A ol

_EL >{rﬂ
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ol
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ko
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o,
o

%
2t F YA o= R&D ABAY, AR &4 7IE A%, oS, ZA FA A digh
ofF Faet A JAEES 2 PN FAy Z2 o] EFETKGeller and
Attali, 2005).

2 334 P

FTAEEE 72 % TH FU AuA Z84 i PR o] AETFe7 v AR E

=
e AE 94T Zart itk ol2d AAl stell, SR EEE oA

=
BAT oUA E2Y FIE AT AL AYstelol gk
4, FAREE AN AUAY A v U BeY P BEE A

gt 271 ok W Al Sl A, a8l B Alfte] ~8Y
= 71 gA3 A Al2El 8-S 18, SAEEE HE AR okl oyA|
J 93k 2113t timetableS A|A| S H 27} Qlth o3 BEXE GASH] ¢

i

%
A FHE == Delaware Sustainable Energy Utility (SEU)9F 22 22412 Wl

7. A Fe A
1) 7leNE 53

sl iR = A FAA o] 7hsd 7P 58 A AUA A F shtelth o] &
Aoz A AA algeldA FAFS ot et o] % HThSoerensen and Weinstein,
2006).

- 3ol A] (wave energy): 8,000 - 80,000 TWh/year;
) L2252} oA (ocean thermal energy) 10,000 TWh/year.

o dA = FHd A (wave energy), 44| (tidal energy), =%} oA
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(Ocean thermal energy conversion), salinity gradient/osmotic energy, 3ll &F H}o] Qujx~ 5o =2
TEEH gl 7] dddele E76ta, dAA i AHle tE A A]
o Hlel 27] @AZ H7HH 1 vt A5 S, B 7] AR AR (AT
2~3709] Y ZRAET} T Foll 3l Holth HAAACRE AA JPEo® THE
Z9l tidal barrage plant= 19661 Z&~ EAEF Ak Rance dF-ol X
240MW TFEC] B Ao 1980 Aol 1A E Avtke] 20MW TR WA, e Al A
ofel] 17} &e] &3ttt
olgig A& EWlsl7] #18ll EUE el FollvAl 7iee 2= A dsta ik EUZt el <
YA 71 NS A&H o2 Adsta, di ZA g 43 4%, 20201 714
oF 3GW TR sldolA] Al &3S ZE5A HH, 2050 o] 5 EX Hol Y
Aol 7pse Ao ® Bl JTHEOEA, 2008).
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Be hEe] AgandA ALE 9% 53 BEE 4Pk Ark £ we T
g & #7hEe

= = S
A R&Del| thig A A1 4& 7&5}%}1 gt} @z

P = 37}x] 2 5393 41 3}\:} (IEA-OES, 2007).
2} =3 sl Foll Al 7= 01 OE AT A %A Az A Zlee v
3 7] SAl AUtk A FE2E oV At wekx] A=A o g s FoyA| < &
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A5 SEAG AR FF R A

1. 18
FEAY ANUAAG L FEA G A& 7Hsd AUA] g5 A2ES F58kaL A1)
A ANUAE §43l= AS FH R sfofof & Aolt), g2 A4 oyA] 7 A g
S 7FA1 A gle) 2008 69 AA) BHHO 10E HEF }Od =2 Az} 22 Akwe] gl od
oA 7} HgEoen, %ﬁ@‘ﬁ—% TH F91 Alg &= 8,400kWoll o] 2t} HYE S

2 oju| AAA oA A ARE A3 kAl stdEtE, FHH R F ooy

Ao AE 522 Brjelee 2 5ol 588 /X a Qe Aol Aol AR
g o]

o B B Y oUA] AR obd 2l vho] @ o U A, A Fellvx], u g B o]ed A&
AA, Al FelldA, A71= A 3 Agdstel 22 28 344 A8 Ve o2 ddist

ofof sh= Aeolth

AR oA of tie FAFES] AFA =g g
ot = el S Amatedof et 20089
FH-= 2030 7HA] YA &S 46% N3k, 417
E EEE A5 T AEE g duA & 448180 — 3,504MW), v%‘owﬂ
3781199 — 7,301MW), HFo] Lol A& 194)(1,874 — 36,4873 Geal), L8] 3 2| LA
© 51HH(110 — 5,606 Geal)= i e Aot T So] & AL F9, A FoldA %
Hpol e elx] T AYshrl k] AR o] T8 A (renewable  portfolio
standard), -5 E2 AAPANIA] o F AHE- F Td F 10059tS FFANYE 52 =Y

Aotk olsh g ¥, ARAA, HFY T AF AT AL A B FAE

)
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2417 YA E 2030 7HA] E 115299 A7 2ed Aoz A
HEth T FAH Y B FEo] AU g AHEE o<l ul o2 g A NE Aol
= 2015A7HA] B =], 20151 7HA] Si PV CIGS, 2020 7F4] 7] PV 53 22 5%
71 Jhko] EFHETE mgE FY R ¢} Bste], 2010 74 2MWH, 20163714
| 201097H4] =AE 2% 59 BNl i S ¢ =S

& oot EUd Ui e BHEYE B2xE 4 2AF o, 20129 7H4] 10 kW, 2013
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Rz T ddista, Al Aelee AlAsks @9, AAAUA] S5 7} Al
UA Adas g, AR Y Y 5o FAe FE ot

2. A Qo117 FAe] =AY

FEAI AR A Z 2 2000 d AGH AAA7EHE S 7122 vt H2 A GoA
Alg o] Egrstefop & FEoz (1) A|] ko] YA =5 Folok A, (2) W< <t
A TES AT Ao A AR, (3) A AUA 5 SA3 8 A AHE A7
Aol A3 AL, (4) U] o] &gl Btet o] & S 2Tk ST £7 thA
B AR, (5) AEeldA T5& A% oAl A3 AR, (6) M-8 ALl 7HEAL
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