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EurObserv'ER

CELREYIE St

BARE/ANQOA—4 2010 &£ (EU)
—2008 £~2009 FM EU MDA AR —E O EI 13.3%—

AfElx, 77 2 A2® ObservER (Observatoire des énergies renouvelables : F54 7] HE
TRV —BUAET) BSERL LT TR E N0 A —% | % RENFFOZH 25 TR -
BT 25O TH D, WEIE, 2009 FEOHFROBIL, EU OREAZR[E 2 DRV, I
BOKMICE T DREFR M, FEES —E A= —DEER ENBRD,
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1 [XLBHIC
1.1 HFEO#]R BEE 1 fEE 2009 i

Fx O—BIHOHEEHZ LD &, 13,000MW Z @& L |
ROBAFETIHRIT, SR e .
5 I % IR L7 721 TR < o
37TGW DTk EA B A Giek L7z, .

Z X 2008 HEOFHRER E
10GW i < E[H2D & D725 72, i,
HEF K OSKENLE LTz % A
. EJNEA (European Union :
EU) b CNETOFBHREAEL
FRAETH L, KEDOBNEE LT,

1.2 2009 FRBFFmCHFADER NS
BRREAR=(X 1586GW, EU (X
14. 8GW
2009 DR SIFEEOILKITA K
F Lo To, —EHOHEFHZ LA,
RO R T ER R R 158CGW ST < 12 LT, MO FTHHREBER &1L 37TGW Th
5 (RIBIOEL,

RS = 2L ¥ —H;2 (Global Wind Energy Council : GWEC) (2 LAuiE, 2009 4F,
TYOT TGO RRERET 14,639MW (2 L, FHIKICR T 5 8158 ER R HA &
38,909MW [ZHf L _biF, AT HEZES Lz, kT HOKELELL . FIHZEREIX
10,872MW (232 L, MM 10,102. 1MW %/ L Elal->72, Z D%, 2009 4EK £ T
O A EIL, dbKiX 38,478MW, KkINi% 76,185.2MW & 72 - 7=,

A, BIPEEITM RS- TR STV 5, 2009 4, RO RS 5E R E O B E
REDOI L, BINO L =T1% 27.3% L. 7TUTHiY (39.5%) L Ok (29.4%)
DY =T % Flaloiz (K 2), ZRUTH00b 5T, 2009 4K TOMRRIHA R TIL, BN
DOy xTIEBLEYS (48.2%) Z5D., 771 (24.6%) BLOHLkTY (24.4%)
ZRIXEELTWVWD (K 2-A), ZDMOHIBII DT 2.8%D L =T 127,

1.3 HEORFENEFRBRESE

GWEC 12 L A T EFSHOFHREAEICOWTO—EIE O, WELEELHE LT,
HETY TIE 2009 4, o iz K& < EBIY | 13,000MW 23a%iE S 7z, Z4uid 2008
FEOPHRERED 2400 E(109.9%H) TH Y | FIEOJE ) ERHIEREZ 25,104MW
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AL BT, 2k REE, CKEE R VICRE, ERORSRBERIEREDSF 3
MLETR Y | ANA & ARLIZIBNR 0Tz, 32000 A Y EDET, DFEE MW T
b5, PTEFAEMNEXLVX —PE¥XW2Z (Chinese Renewable Energy Industries
Association : CREIA) OFEREICLD & PEBIFIX, BFEBRBRICELD COHE&EE
T~ BRELEBEELOIVEE L ->TRBY, FEE, BANEED 2020 F£HEA
30,000MW 725 50,000MW ~5|& Eifiz, F#H=IE, 29 LEHHBREREOHMOEE
25 &, 2020 FFF CTIZ B BEED 3% (150,000MW) DJRS)FEENRIREIZ /2 D724 9 &
EfE LT 5,

®1 ERAOANRELHRFEZTEMW)
B E A BEPE 1Ly

Hir e 2008 4K 2009 F-AK* (2009 4F) (2009 4F)
EU 65,172.3 74,800.2 9,739.1 111.2
Z DRI 1,022.0 1,385.0 363.0 0.0
QNN 66,194.3 76,185.2 10,102.1 111.2
KE 25,237.0 35,159.0 9,922.0 0.0
HFH 2,369.0 3,319.0 950.0 0.0
B[ SN 217,606.0 38,478.0 10,872.0 0.0
T 12,104.0 25,104.0 13,000.0 0.0
AR 9,655.0 10,926.0 1,271.0 0.0
H A 1,880.0 2,056.0 178.0 2.0
Z DT VT FEIE 633.0 823.0 190.0 0.0
TIOT AR 24,272.0 38,909.0 14,639.0 2.0
Z DAt 2,931.0 4,360.0 1,429.0 0.0
QLIS TEEYEN 121,003.3 157,932.2 37,042.1 113.2
*ifegt

Hi#t : EurObserv’ER 2010 (EU 24[E). AWEA 2010 CK[E). GWEC 2010 (B4 LISk

Deuxitme marché mondial
en Joo, les Etats-Unis
ont installé prés de 10 oo MW

BE 2 : KEIX 2009 F£ITK
10,000MW Zs%{& L. #HHl
RERETH 200
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1.4 FANIX#BEIIREHZEEZ) =2—TIL

7 AU A EI] =32 F—1H% (American Wind Energy Association: AWEA) (2 L iuiE.
KED 2009 FEOF R EAEIL, 2008 FED 8,425MW (Z%F L. 10,000MW < (IEREIZ
1% 9,922MW, 2008 -tk 17.8%1H) (T L, MR TH 2 Lo/, ZhIZEy, FAED
BRIEAEIL 85,159MW L7272, AWEA [ZXniE, 2D 440 1L E (9,410MW) 78
T X AMICHRE S L, KED 970 THFOE /125> Z L TE, 6,200 17 kD CO:
P EA AT X 5,

2009 FHIFHOKE OB FEEREF O TR TIE, 2009 FOFMERER 1L 2008 FHT
~A T AB0% T oo, EKEEIEZ 0T & IXFHTATFE 2 i HIZ kBl - 70, PR WER
L7EDIEORT, AN KFEEN 7 U —r « 2= COREMAIM AR L, K
ﬁi - HEYE (American Recovery and Reinvestment Act : ARRA) & 5 & #H %

DITEEZ DM EN R SN ThHoTo, SILIZFEENE ST &b, KET
fB!i %4 I AGW DL B EAR &L kL, BARE LWEEA R,

EU 4T, 2009 FEOFHBREBREN R ho-diE. 4~ F (1,271IMW), 1+ 4%
(950MW) ., A—A +Z U7 (406MW) BXO7 7L (264MW) 7=-7=,

157,932

121,003
1
93,908
74390i
59,467
47,489
24544 39,363 |
31,412 | |
9,842 17,684 é ;
2,900 4,800 7,584 13, 450 I l I I
3450 | 6.115 l
Lj—.-lh,_ll » . A

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 100? 2008 2009

X1 1993 LD R0 RS I BRREEEMW)*
* HER
Hit : EurObserv’ER 2010
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3,9%
39,5% Z ot 28%
o | 24,6% Z D
TT F .
p° Y
27.3%
el 48,2%
BRI
29,4% 26,4%
bk B[P/ S
X2 FHBFEREOHIEI =T X 2-A HUIRBIESHERRERE
(2009 4£) (2009 AR 1)
H : EurObserv’ER 2010 H : EurObserv’ER 2010

Foe—y 627.5
=z~ v [
At
s B
TANT R
FIH |
s ——
=2 b=7 -
X¥Uvr
nzer7ny
44297 R 803
772 R 69.9
%= |l 653
¥ — T 520
U r7=7 r 27.3
T4 T R W 273
TNHYT . 23.4
NS — . 20.1
AR—=F K B 185
F = aLfnE r 18.4
7 NET l‘ 12.5
J—<=7 l— 0.7
2P RFT [— 0.6

BU2T S - 1492

X3 BERMIZHBITS 1,000 N7~ DRARBRBHEE (2009 £, kW/1,000 A)
* dfeat
H i : EurObserv’ER 2010
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1.5 EU OFHHREBEIE 10GW 58

EU i DO E&REHEN D DN HIE D 1%, BRI B o7, EurObservER (2 XX, 2009
£ EU HiFICB T 2R ER &L, 2008 4 13.3%H M 9,739.1MW (2008 4%
8,594.56MW) (ZiE L, FMFEEZERH L7z (R2), HEREILDZ5I< &L 2009 FKET
DRI A EIL 74,800.2MW (IZHEK L=, 2009 4, A3 BIORA Vi, AS1%E
TG TV —F =2 T HMENIRLDIZ LTz, AX VT, RV, AVz—FT 2, 7T
ANTy REBEIONLX =728 MOBATIGORFEFIEFIC EMEEoTen, 77 A
BLOEEZIW MEM LT, FEO=2—2 L LT, F¥EERNDEENT v ~—27 O
GEIZ SN o722, R—TF R, NV —, A R=TEBILOTALTI T L,
ZHOFRHGOBERENIER L= EbETFonsd, —FH, FFcA—A NI T, 47
V. T 40T RBLXOREOMD 6 oD EU #EZ EOHSHIETE L IFIER UE -7,

NAYZY ORBEEICHE LI-BE. sy EHIZTy~—27, AL, RV
. RAYBIOTANLVT o RTHD (K 3),

1.6 BROESHREEZHIR

FEBEOHEMT, RIEAEEOHME LB L Ty, —BIHOHEEHZ L S &L [2009 4
D] BN DR 56 ER1T 128.5TWh 1T, 2008 4E%f b 8.6% DN (F 4) L 72 -7, 2009
T EU ORBIERED 35D 1 U EEZED TS FA Y T, 5LEE 200 &l {578 )
ST EN, HONMEXRLEZ—KRThHD, EHIZHIVEDOERELT, 77U v R (2
EiE) O—FFIBARIC L W EASREEBENOMY (BIVEEL) Li-Z R ohnb,
BEORERBELIZB T DENEEO Y =7 OIEKIT, EERSCEHBROIETB LOH LW
TV KA T T~OEGIIEAEENS, BETHNELTHIL, 20X REENR, 45
% ORI D RE DO RTREMEE TEAE 5,

1 1TWh (579U v F77U—) =1,000GWh=100 5 MWh=10 {& kWh
2 55 M - M5 T, B WIS b AEEICEN D AR & O, KERLL L O TIHREEE - E5 R Y,
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%2 EUKEORARELZHEEEMW)

2009 40D

ESEA 2008 4K 2009 H-K* S PERE IR

R 23,896.9 25,771.0 1,916.8 36.7
AR v 16,689.4 19,148.8 2,459.4 0.0
A 52UT 3,736.5 4,850.0 1,113.5 0.0
TG R 3,542.0 4,521.0 979.0 0.0
e 3,406.2 4,050.9 645.2 0.5
RV N AV 2,862.0 3,535.0 673.0 0.0
Frow—7 3,162.8 3,480.6 350.7 32.8
Fo K 2,216.0 2,220.7 39.1 34.4
AYx—T 1,048.0 1,560.0 512.0 0.0
TANT R 1,027.0 1,260.0 233.0 0.0
XUy 985.0 1,087.0 102.0 0.0
F—Z YT 994.9 994.9 0.0 0.0
R—=F K 451.1 705.3 259.4 5.2
AL — 392.5 563.0 171.1 0.6
INH Y — 127.0 201.0 74.0 0.0
I = 2 3fn[E 150.0 193.3 43.3 0.0
TAHIT 120.0 177.0 57.0 0.0
TR =T 85.2 149.2 64.0 0.0
J4vT R 143.0 146.0 4.0 1.0
Uy r7=7 54.0 91.0 37.0 0.0
NTR TN 43.3 43.3 0.0 0.0
ZhEeT 217.0 28.0 1.0 0.0
N—< =T 9.5 14.0 4.5 0.0
A NRFT 3.1 3.1 0.0 0.0
A2 NR=F 0.0 0.0 0.0 0.0
A= 0.0 0.0 0.0 0.0
~ L4 0.0 0.0 0.0 0.0
EU27 % 65,172.3 74,800.2 9,739.1 111.2

et YRR RS L OB/ HEIR 24 g H#L . EurObserv’ER 2010

*¥%2008 FERDHEFHI =RV F— - JEEEE (DECC) ik,
2009 LERDOHEFHIEE RS =3 v F—fx (BWEA) 12k,
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%3 EUREOXLAHRERRBEEREMW) **

4 2008 4EK 2009 EK
e[ 586.0 688.2
Frow—7 423.4 663.9
Ea A 246.8 246.8
AYx—T 133.7 163.7
% 30.0 30.0
TANT LR 25.2 25.2
T4 T R 24.0 24.0
KA 12.0 72.0
AZ2VT 0.1 0.1
EU27 » [H 1,481.1 1,913.8

RO T e Y27 hBXOEAN X — O ETOREIR L &,

S Hifl : EurObserv’ER 2010
%4 EUZEORHHEEEHE(TWhH)

=4 2008 4F | 2009 F* | [E4 2008 4= | 2009 4F*
KA 40.600 37.500 | ~/LF— 0.622 0.834
AA 32.200 36.188 | 747K 0.262 0.275
e 7.097 9.259 | F = = HFNE 0.244 0.300
Fow—7 6.976 6.716 | N AV — 0.204 0.352
ARov NI 5.695 6.639 | 7N H VT 0.122 0.361
7T A 5.689 7.800 | =A =7 0.133 0.172
AHZVT 5.055 6.087| YV + T =T 0.123 0.145
T 4.256 4.800 | o v TND 0.061 0.065
TANT R 2.473 2955 | 7 hET 0.055 0.056
A=A N7 2.000 2.100 | )—~=T 0.011 0.017
Az —T 1.996 2519 | Aux7T 0.008 0.008
FUT ¥ 1.700 2.107 | EU27 % 118.373 128.504
R—F R 0.790 1.250

il i : EurObserv’ER 2010

2 FERMTZEN=21—X
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2.1 ARA VHRFIEHIEOBE Z G~

ANRA VR RN F—HE (Spanish Wind Energy Association : AEE) (2 XiuiZ,
2009 4E D[R] [E O Fr 1 3% 8 2 81 2,459.4AMW C BN TD b v 7Ok A &R L=, Z i
1,609. 1MW 235%[E S 4172 2008 4E L 1 . 850.3MW %< (2008 “ExfLt 52.8%H1) | ‘f‘/ﬁﬁﬁ F
KE%A 19,148.8MW (24 L _EiF7=, Lo L. #14 6/2009 (Royal Decree 6/2009) (2
FRHIDE S Bk (Registry of preliminary assignment) 23 EEIZ/2D Z LG, AEE X
2010 4, AN FEDHOWEE 2 KEFHL L5 EMEEZI->TWD, ZOHLWFHEDO T

T, AEFEZENE (Production aid system) (2 KBS E252 5 FTEDORS)BEE S 0
=7 M, FREUEHDHEINARZH/RTNUIR 20, ZOTDBETIA v A%
B3 DHERDS . MG BUR 2 D FRBUFA~BAT S 7z, BURFOIHWE, T TIZH 14GW 0 7
nYxl MPEITHTHLZ D, R 5 ITRINTWHBITOEEETUmME (2012 4
F THkle T 7E) ‘i37§>Lb\H§Eﬂ§ZaTé;}’LZ> EMNBET L, FHTa Y NOBRTIARIZ
ST 52 & Th DM, (CEORFIE ) R EBAT OB &, 2012 4F F TIZ 6GW F T
Lo LT3,

2.2 FAYIEBUEMNA

SREREIT. A Y TG OME~OEFERELZBESELICEE T, R Y ESj=x
X —EAT (German Wind Energy Institute : DEWI) (2 XX, KA Y il Tlid, 2007
D 1,666.8MW, 2008 4D 1,667.1MW (Z%f L. 2009 4| i 1,916.8MW (2008 4t 15%
HIZARY) S ICERE S, FakiE i (T7205b, F—MROE ¥ — B DRH)
1% 136.2MW (2 L7z, EHL—X—[BERR»> 272 BIEREIZE HICREL o T
721255, BE, 1,600MW W7 ey b (202 —ua OBE) N, HOKRHED &
2o TV A,

KA OFE L, ¥4 60MW @ Alpha Ventus £ E7 7 — 24 (BEE 5 228) OF%
WER &Iz, A LA—XIZHEEBT 7=, 6 3D Repower 5M # —t > & 6 5 Multibrid
M5000 (5MW) 57*—3‘/733‘55;-7\5%7}:@77“‘1%31\ RWE 1, E.ON ttE XUy 7
7 4 —vfk (Vatttenfall) 22Bpb Y —3 7 AT . G 45km (TR E STz, BE
E 9 A. BUFIEALIEFR K OVv MiETo 40 (D@éL77 LOREZFFALIZOT, &6

(L DT T2 FRRICKELSTESH D, BIRFOBEJIE, 2020 FETIZRB LZ 30 DY «
VRT7y—LEEAL, REEAREE 25,000MW (T 5Z L TH D,

L2rL. 2009 RIS E N o To 7o, FilEA EIIRERLHITL L)
o, EHAT R F — - KF KRG EE (Bundesverband der Energie- und

B AT RAX —JRIC L > TEESNEENEZ - EOMKE TEREEVIRD 2 L 2B FET ICEETT
7= THEEMSBEEGHIE (feed-in tariff (FIT) v A7 2A) | TED HALTW S EEUmK,

2012 LD T B Ve 7 MIxt LT, BEEBMHEA T oD Z R THEND 2D, T E TITE
FiABTT ey hENSL BT XD ET2EE08H S,
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Wasserwirtschaft e.V. : BDEW) (Z v, FEEEIX, 2008 FD 40.6TWh 7> 5 2009
® 37.5TWh ~, MWhUtﬁ&LkoLﬂb BAFRET RV F—0h T, BN ED
i - HBEINTEY . 2EFEOHEBEENED 64%D Y =7 2 5O Tn5H (FFAEFET XL
F—RAEROT =71 16%), B rF—3E/3, FAEPEFHAE (2020 4% T2
45,000MW) #ZiEKTE LN ZF > TS LiEE LTV 5, FRIZERDOASZIL, FAFHE
T /L ¥ —% (Renewable Energy Act : EEG) 23 Fifi 92 Z LICKVERFES N TV D &
INCRA D, [AIEIZE D 2009 4, ¥ —E Atk D EFZ KM 5720, BAREOEE
H YIRS S EFEE I T,

Horns Rev 3, au large des cbtes danolses,
le plus grand parc éolien offshore en service
dans le monde.

BEH 3: 7 v~—7 i Horns Rev 2
R R ROBBH OV LY 4> K7 7 — 24

L'Ispagne est redevenue en 1009 le premier
marché éolien européen avec 2 459 MW
instaliés.

: X/\"/{ 1% 2009 T 2,459MW
v BRIN b > 7 o % 2 ]

10
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2.3 413V T7RFBREETEOLELTENR

A2V T, B x =R THlE —F L, kEENEZRYD R L, 14
7 B )% E W2 (the Italian national Wind Energy Association : ANEV) [Z X iuiE, 2009
EOA XY T OFHFERET 1,113.5MW T, 2008 4£D 1,010.4MW 75, £ 100MW
OHIIE T otz ZHUT XY | FIEOKRERMA &L 4,850MW (22 L, BRINTH 3N &7
o7, A ORGREIL, BLWREFEICL2hb LT, ROWERAELNZ L ITHE
ELTHEY, BEORKER—Z2 2020 4£0 EU OER] Bz, HFHE2 S0 Th
HEBEZTND, BREOFRBIX, A%V THGOREREICL Y, EELMN S FAE
oS v, BHAMRI S, RIEORESE - RREERICE LIz LB XTWD, £, B3
H (B 7T ORE~OHEIL, B—07 4 o A E, HillkZ & O%HR EEIY%5)
EEBT DB AEZ DD LY HRIICHLBE T TCND, S, 7Yy Ro—
R AR IZ LY | BEE IO 10%EFIHT L2 N TE RNV MERH T, 7
Uy RENL—%—0DF /L) 4t (Terna) 1%, 6.1TWh OREEAMHRL TWDH, kil
DX LTI, ZHUL6.7TTWh Tho7=725 9,

2.4 HRENED TS ATHIE

2009 FD 7 7 o ADREIIFEETIX, 2008 FFXF L~ A T R 8.6% & X X /RWVFITI 5T,
77 ARE c =X —EHT (ADEME) (2 XiuX, 2009 F0 7 T A (MR L
SRt Z B Te) ORI ERRMAEIL 4,521IMW ~Fh1 L7, 2009 EDOFHHFEARIX
979MW T, 2008 = 1,060MW % /b L Flrl- 7=, MR D Z OBAEIL, Femad 7B
Fr2s 2008 4F 8 A, JEIFE Ik 2 EEMR B BRI 2 HE LiciEn 2, B Ze ik
WCXOMHE L Z ERRRO—o7 L Bbivd, ADEME /X, 2008 4 12 A | HiElE (2006
7010 BNOSHOMEELSKEFT LIZb D) Z2REL, ZORREEE L,

2010 F D7 T AMHO KR RIARIIAHABETH 5, Ziid, BUF2 201041 A 1 H
MTROZ—ErDT7 A4y AGIEEZLIE L, [FHE ZRER#ERE T (Classified
installation for the protection of the environment : ICPE) O#iFHNIZE O 5 B & K
LTl ThD, 5%, VA2 R7 7 —AOPERPFRE « THISN TS Z Enn, 75l
B G#tZ o 7o, K0 gk LWEBIRRI ORI RD N TWD Z ENEORILE 725 T
W5,

ICPE FHIICEN) X — > 2@ 5 2 & T, §TICERIF 2% TO D BHE O IEIC
NI UANHT-HEND, 2010 4 2 AYIDICERICIRETED [V RVE 2 6% &
LCTHbLNDEFREERIERIZ, ICPE KHOTF, ERROTV 4 F77—4 Ty
NR—N PurbHBEAZEELEIRTNIER LR WONEREICTATEEA9 , 207,
SHOFHRAN A — L - T r Pl NRHITEERL AL R SILTEY . OB NE
A ELIFEZ 1T TWA, BUNII - A 0ERIZEL Y, MARE 27 k
OHFENEEL S, FEOFE LOAEEENHD & R TWnWD, 62, £4)71E ICPE

11
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DFIEZ TR L TR, Bzl OB 52 LR TE S,

O TN, EEREICD 2B EFERERE (2009 4 12 A 15 B OELE)
MTPEBYICHEDIE, TLREHINDZAH, 20124 12 A 31 HEEAT 11,500MW
(10,500MW D LD > K7 7 —2A L 1,000MW OF LD > K7 7 —24) L) HiZ
X, TTITE Y W E b, 20204E 12 A 31 HO HEE (25,000MW. A 19,000MW (X[
kU4 F77—2A40 6,000MW [3EEY > K7 7 —24) HRE LT TW e, ¥
EHBIZBE LTI, Y4 R7 7 — 2 OERZ G EEICT DI iEWﬁ%WﬁT%%
7, BREEA I 2,000MW O O AFLE 30 (BERE) THBEMTh D, F 1 BEIL,
72< & H 300MW DORIERBELZFRFOV 42 R7 7 —AIXTHHOT, 2011 FHIHIZF
#EN57759 (LeJournal des Energies Renouvelables 195 & “Systémes Solaires”
p.718 BN &),

Alpha Ventus, installé en mer
du Nord fin 2009, premier
grand parc offshore allemand.

FH5:
Alpha Ventus : FA > gD KB
PEED 42 RT7 7 — A, 2009 4 RICAMRIC L E

€200g jan Oalkeor, aT rights resarnved

12
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3 !,f
L}
~ Parc éolien de Champfleury
2 dans I'Aude (France).

‘GH 6 : Champfleury 7 ¢ > K
Ty—h (7T A A—FR)

B 7 : Lillgrund # £
Vv KT 7 — ADEER
(A =—F)

13
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&5 EAID Feed-in tariffs (EE & BN ifi4&) . fth D 32 HlEE (c€/kwh)

fEERE AN FERAN L EE
XIEHIE HARE 2009 & 2010 £ HARE 2009 £ 2010 £ i3
Feed-in Tariff 1-5 £ 8 9.2 9.11 1-12 8 13 13 L
Rau!
Feed-in Tariff 6-20 &£ B 5.02 497 13-20 £ 8 35 35 L
Feed-in Tariff 1-20 £ 8 7.32 7.32 L
AR ? Feed-in Tariff 20 £ B IR 6.12 6.12 L
Feed-in Premium +i{if 20 £ f4 =&IE 7.13-5% 5 849 B®IE 7.13-% 5 849 20 &£f | RIE843-& 164 | FRIK 843-5% % 164 EEIT)
J)— g 8.89
[ NA. — - L
127 Green certificate: GC (1GC/88.91€/MWh) BY
Feed-in Tariff 1-10 £8 8.2 8.2 1-10 E8 13 13 %L
7R Feed-in Tariff 11-15 %8 28-82 28-82 11-20 %8 30-13 30-13 HL
eea—in larr .07 0. .070. U= U=
(BHEIZED) (BHEIZED) ¢
BAAREIRIILX—ERARBIHERE
b | 3 _ 3
% (FF i) 5.9-5.2 NA. 11.8-10.43 NA BY
Renewable Obligation Certificate: ROCs (1ROCs/MWh) (2ROCs/MWh)
(average market price)
RILEHIL Feed-in Tariff (2008 £F) 15 ££Rd 74-75 74-75 NA. N.A. L
22,000 BFE . .
FI— =] & 33 33 i @ P
TUR—Y EmEEERE 44 10 ££R) HaEE Bz HY
A—ZKJ7 | Feed-in Tariff 10+2° 753 NA. - — L
SDE® B {fit% 15 9.41 9.41 HEE & L
e SDE® i
15 - 9.61 EE Ez r
(>6MW S—E'>) e e L
NA: BZEELEREY B K- FIENENGEEELIFEEFENEEGS) *ffE5H  H8:EurObserv’ ER 2010

1: BERBREOEREMELIXZSEMGELX12F/M) . ELOSES)EVREE. GELOBEE)ARETOERMELITKREICLY. BLEELALO FAIT(BEERER) ZFIATES, 2009 £0 EEG(FAEMHE
IRILF—ER) OHFHEIE. BRAZ—EVITSESGEM) KB TEH RERICEARBTEIRELZLLTWS HILLWAI—EV OMBAEAIL, €0.05/kWh 1LYz, S RTLY—EREEZES-BFEI—EVICE.
€0.07/kWh DEBNEA XD (FEEM 2011 FETITHRBLTLDIES) .

2: BEFLREEANT, FIT FEmil L RS E@EHHEDEOELONEEIRTES,

3: 2009 £, ROCs Hi5{lit&IL £51.81-8£45.52 DETEILLT=.

4: NEBBLV 12 EBIE. FIT A THS,

5: BEICH-T, EIFEMECHBSINS,
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£6 FTEA—FEUA—D—EHI 104 (2008 £)

¥4 =4 HAEEMW) | =T 7 ki i EMW) | B
2008 4 %) |(HEH=—nr) | 2009 F* (2009 4)
Vestas Froe—7 6,160 19.2 6,035 6,131 20,730
GE Wind K= 5,239 16.4 n.a. n.a. 3,000
Gamesa AN 3,684 11.5 3,651 | 3,300-3,600 7,200
Enercon R 2,806 8.8 2,800 | 3,100-3,300 12,000
Suzlon A K 2,311 7.2 2,113 | 1,900-2,100 14,000
Siemens
Wind Power R 1,947 6.1 2,092 2,500 5,500
Sinovel W 1,403 4.4 n.a. 3,300 2,000
Accilona ARA 1,290 4.0 1,784** n.a. 629
Goldwind HH [ 1,132 3.5 n.a. n.a. 1,130
Nordex KA 1,075 3.4 1,136 n.a. 2,200
Z Dt 4,955 15.5
it 32,002 100.0

MEET — & « HEFE ** Acciona DT R AX—EM (R DOATARY)  H : EurObserv’ER 2010

2.5 ZHETIBOF EA~DOPKE

FE R ) =2 ¥ —14% (British Wind Energy Association : BWEA) (2 LiuE, J2EH
D20094FK CTORBRIMAEIL, HF ED688.2MWE &, 4,050.9MWIZEL, 4AGWDKH
B Z 17, BRI R SN -2 3L ¥ — - G814 (Department of Energy and Climate
Change : DECC) D¥fi & Wi+ 5 b | $Hia B A BI3H0645MWT 57-, LHrL, BWEA
REOMBIEAREITIX., TRETE 5722000 Ey 4 0 R7 7 — ADOESHIE RN G £
NCWrhololed, EHFEESNDARMERH D, Tk, BRINES) =L — e

(European Wind Energy Association : EWEA) D&t D522 L % & . Robin RiggV
4 Y RT77—=LD60HDZ—E D5 B30 (FFF90MW) & Gunfleet Sands” ¢ > K
77— LD48FED 5 5295k ([F]104.4MW) H20094FKFE R THBE L T\ edTh D,
BWEA@i 20094F K DFE EJR ) DR A ENFISS2.8MWTZ L E L., & BIZHEEH T/t

B E T ITKRE A DA,98MWDEE 7 a2 7 N EET 5D L EEOPE RS OB
KeElF320204-F Tl220,000MWIZEZET A A[REENH H & LTV 5,

WEEE12 HIC LR ST 2010FMBHER T VE LY 4 RT7 7 —ADT N1 vy /R — %20
SE FHERFIREY 4 F7 7 — LI L 20144 E T, AT Y v FRFE 729 2ROCs
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(2ROCs/MWh) 52 (%[ L, ¥ ERIC X 2ENOMMEE ZFFL T\ 5, 20094EDROC
D) A MEIKIB0R » KT, FRICMIT FREANIZH > 72 (20094-1H 13 H D51.817K
YR, 20104F1H 19H 046.258 2 R~MEF), FEFE4AH SRR S 17220094 7RI X
0 PEEREINC X BEIIOMEIL. A ST v P70 1.5 ROCsh 52 ROCsIZ N L 7=,
L. 20094E~20104E D EFHEE (2009454 H ~2010453H R) 12X — B U B37E L= 4
To7eyzy MIEH I, DECCIE, ¥ ER)Z —v ol L OWE OB~
Z v MTxFL, 5,000y RFEYOXZTEZITH Z 2 WREL, B X—¥EHR%E2 K
VWIZES 72, BWEAX, fEMe 72 AEBOR A HAVL, BB EIL. 60,000 N D H
BLOEESEOEDI0%IZFHYTHE L TND,

DECCIZ2A ¥ &, Hriz 72 Bk A A 385 Uz, ZAVTRERI e [E & Ak BRI E D& AT,
20104 b S5, B HHAERRRRE N OAEELE AHLET D —HKE T BIRIE
WX TH D, EIOMGHFICIT, BEERASZEOTREREICK L, BEOMIEN G 2
SND, ZOBEIHIEIZA > 7 VIS T 5720, ERTGESND, BEiEIIRERE
XL VENL, 1L.BKWLLFOHADOF Y v FRFY 72D 345~ 2 (€0.394/kWh) 726,
1.5~5A BT v FOPFHE D45~ A (€0.051/kWh) £ Th D, 2011447 ik, FHAER
RET RV X — B O FEaEIEA DT, FRROHMEANEASND TETHDL, ZDH
L. E£Z B2 (Council housing authority) #i# L. —#KFEER L OMKATEE O EEL
B2 o L (F78MBRINAZ 5 2) . EZEBEZERIZ AT, BRI i#lie 2 & Th
%, DECCIZ, ZD X9 72/NS 7232 L0 20204F % CIZEWNOENTRED2% % 7o
FTEEZTND,

3 BAAIRNF—EXETEBICHETS

3.1 F-LREADEGHISLE

BRI, AR ORIEEESE (LB EITIR6IIFLH) 2, BFaHIC X 515 I
MEDREEZ T 5D 2 LT b7, Fio, [RIFEEITIEEN TS R HII O EF ) BUH A
BLOEMAIHOBLEN G, BURHWSHE ZE ORI T0d, Z<OEATI RV T 47
VAT APHER I, BEEARY A7 ZEML TV AT, HEFBLIOEYTIR, BJ%
BWaeA 7 VHFERE L TR TS, MBMIC, &Sy r—Y Bl e y=7 oI
WX ESICE LSS, EY A7 FREREORF v —FEMW EFsh T
e —HOT BT =7 MIFIEERESRLS S, A= —DOWGEERBITZ KRB B EZ T
T3,

o HiGEm & L Cid, BB L NBEA~BER T, MAAICKFRER (QILHE,
AiEth, RFPFMSIFEE) OFPICoZ e onsd, FBRHIGHEIZ LY, MrE

5 mAE R HET )L X — i A E (Renewable Obligation Certificates : ROC) "CHisi ik (2 fEHAEI2Y
TOflEN EREIND
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H¥HZOPIIFEEDO —FHERINDO KRFox ¥ —¥ (RWEft, Dong Energyfl,
Vattenfalltt, Statkraftfl:, Iberdrolatt. Eneltt, EDFtL, EDP#:. E.ONtL) (ZREEH
D5 WVEENTNT, BT ) LIS FEFT ORI, BRORF R LF
—RHITEEETM ST ENTET,

BRIN A — T —DIEHEFTBH D T2 O12E 2 T2 fRRR D —o1%, KE., HEEIEA v Rl
BESIREHGPREZE LWETO, FFLWERENRET~ORETH D, —ihA—h—I%,
KINCOEFERE I D—8%& ., Z 9 LI=HRTS~Bind 5 Z & 2R Sni,

—07 . BRINEEREIE, RTBA LB O ETSIC B W OERICROISGICH 5, Ffis
TIHEMA =D =05, HLL, KO AU TAT, SHEET, B FM OB D 2 ik
AP LT, ZOX DA —T—iF, Bin T CTORMBRAZ— FERMMA L, KM% T
DFEEIRZ BIEL T\ 5,

4 FEZ—EVA—H—DEIR

4.1 GxRARE ARt (Vestas)
20094E, T ~—7 DU x AKX AL, 83,3200 X —E L (FE6,131MW) % filik .
BRFE L. BiI4E (E6,160MW) EIFIER U TH-o7z, ZORE, FIIE 2B AaM T
~—y Mo T EEDN, FftoR BT BEELY TEl> TIWzns, 200845 T
10%H M D66{E T —1 (2008 1X60fF = — 1), = HEFIFIT28%H NN D8(ES5,600 1 —— 1
Elpolo, BAEFIRIX, 20084F%f b T13%H %, 587,900 7 =— 1 725 7=, 20094 K DIF]
FEONEFEBEIT ., BRINTIE
14,161 N, 77 « K¢
i Cl34,316 A, LT it
AU HTIF2,193A T, 4 i
R T20,730 N 725 7=,

HEEH8: Wx AZ A « J)L—
TOT L — Rk T3 T
<HEER (RE)

7= AKX ZFEIE, 2010
FORERIARZGIET
L TR CYE) T
WD 70~80fF = — = | %}

L) T0fE=—nr | HFEFRE
RHE10~11%E L=, —&B
DIER2EL (8~9GWICZ
) BERIZZ2 D 2010
FICEt s b7 Eo—
WaEfENSED E LTS,
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Fo. U RZ 24, AEO—EET e — 2D, e ckE S hEO2HSEA~B
g 570 8, BEMEEZ RO O OMIKIRIRAZ RO bz, 20094, 1,150 NDT >~ —
I NEEBEMRE L, S DHIT426 N\DKREL LD FEEO 7 L — NG THASH A R <
N7, TTCIC, kEze T RNICHDH4>OTH (ZoHbH, 20087 L—RILE, 12
NFE VT, b1 o08% U—T1) 110 FVvoFREEIT->Tnb, 5%, Zhb T
LBREEAT 5 &L TN OEREERIT, 7 L — F4,00018, F&/11,40008, ¥ U
—900fE Tdh 5, 20104E121%, LT A U I THI4,000 \OREMAZ TEL T\ D, 52, H
[E O KERFH A7 X (Tianjin Economic Technological Development Area : TEDA)
DOHLEY X —IC S BB E I T > T 5D, Rl ¥ —iX, PO T L— RTIGRAERK
SHTZ20064F (B S AL, A TR 2R ) % — e U AFERL (F'v, BEH, 7L
— R, HlHI AT L7 L) LiroTW5b, FHEEIL2(E2,00005 KT, At #—~D
PEMEAIL 38,0007 /W2 ED, 20094 R E TIZIE, RO P ETOREREITAME
3,900 RV (30Jk7t) ZHZ T,

¥V x A ZFEFRONEE ETS CIIRE K ER SNTE Y | 2009 KK R OHE Y = 71X
#140% TH - 7=, MEESHITIX. 55HEDVI0-3MW ¥ — b L FEM DO FHHE T2 E LT,
INBHEKIT, A FXF—DB—T Ly ~DOME46kmIZ @GR T E T 5 Bligh Banki¥ -
T4 RT7 7y —LATHERIND,

FeAfiBAsE Tk, 200942 (2, HiEFEOV100-1.8MW X — 2 8 L OW112-3MW X — &
YO T 4 U IEEERB LT, 2B X —E UL, 20104EE L OR0114H T, AL
H~ KR OB~ O E M NE ) TETH D, £, BEHA R KI.Sm/sDEF A kD
REEIC72 D, V112-BMWH —E L DPE EARX—2 g VB FIHAIRETH D, 200944 F 121X
V60-850kW# —E v OF L7 a b ¥ A 7 GAESM) BREINT, FAF¥—E 2 TRAIC
ZELIEBOIX, WEINADOT7 7R Mlilldh DU = A X Atk CTRldE S, 2009412
AR E SN, AFIEEIE, 6MWEE EE) % — B2 OBIFICED A TWD 23, F5EH
IXFEEAETRIN TN,
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4.2 GEx+2—%t (GE Energy)
KEDOGETF P —Hix, HARDY —F— vy T h T2 27 2L NG > TS, GE
T U—4EIE, 20094E O K E N T T40% LA LD v = 7 2R D FRENHNIZH D (F14GW
T CRRE) , AAEIE20004E D FE A —h —F U F U IR E L O LTV SHEHIZ, 2010
HEOREIRFELEEODHEE Lz, 2R, LTINS KERKOT > K7 7
— LD, BAOZ—E DAL EEND, 845-MWORER B & £l 7 7 — LA ~D#
BRI 14E Rz B0 | [FAfEOR LWERRLE Th 52 GE2.5x17 —E U NRE I ND, £
7. =~ =TI EE KD EY v R 7 7 — L Z2@EHRTEDOCELY V—T7%6 (213,
101D X —E U 2T D, RIEEEN6O0OMW & 72 5F 7 7 —AlF1fEL—n b WnW)H %
HoREZRDOTNWD, GEZF U —tidHETSH THFELIToTWD, SF1A12HIC
IZ, PEOFER L - TR0 v =015 THHHECIC= = — T R /L¥—4t
(HECIC New Energy) &. 88EMD1.5MWHZ —bE L DA 22D LTm ERFE LT,
ZOEKINZ XV HECICH: D3-5DfE LY 4 v K7 7 — ADORRMEA &IT132MWIZ#ET
%, GE=F v —fhid, T E TITHET895
HKO1IMWH —bE U Za L T&E 72, 61T,
RO H DA RTG~DSABIRE L,
FrzrFAH (O THO~ KT A, A FFE
W) <1, PO L ZERT TH D,
[f T3 D4R # — B L A FERE /113450MW T
HD, TR, 20104EDOFE 217 5 4
FENBMENS, GELSMWE /] # —E > D
HPENEEND, 20035F (7 AV v =il
T—=ra—=NIELET 4 RT 7 — AN

BFH9:GE =) —HoD

GE2.5x]1 # —t

BSNTAR) T RSO RR LRt T W R H RAE L R
0, WEELI0H, /v = —DA—H—Th . UL OBEEZ S >TND

% Scanwindtt: 41,5005 =—1 TEIL L., ¥¥f
EHSBICEH TR LS D R LT,
X, FITE & OEFE L W 5 R THETSIC
BNTEZL OEMIEEZ RS TERSE : 41 L
7 b K7 A 7 (Direct drive) | Fifff OEEIZ
BIL AR > T\ 5

4.3 HAY4t (Gamesa)

2 D H AP HED2009FEDERE L, T
Wz DTN TFE- 72, 2009FEF3NHID5E FiF 4. 3,684MWAH> 5 3,300~3,600MW ~
THEET D FETH D, [AFEIF20104E, EE R F BT COMN 2/ 53 ETH D,
ZDHEHIEST, 42 ROF = F A THERAIDAEFERN S OBERIE L LT, HHIEERR

¥ F oD RKFEHSH
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JIE200MW TH 5, A v RO E ORI T 2= — A& 2 2 HiEL LT
W5, . KEBIXOHEOEET T NOEERENERBICHESTZ SIcLY, &1
%&C%ﬁ0):~ﬁ‘&:iﬂtﬁ§ L/\ f‘%@%#é@%@%}ﬁ%%ﬁfo W < R %Tﬂi\ *ﬂy)T2MW
G0 = M DORIEZBAAA L, B3NN IIKRE T OAER T £ 1,200MW 5| & BT,
FIRFIC, T b 2 — BV ORI THORES, 71— FEXT Ry 7 20 E B L
L7 i E BT OB AR5 OIERIC LY | PETO2MW G8x 4 — b D TIEBASE & #E
L7z, ZORFIE, 2010 F 1K T L, PEOKEICH D2ODEETT v b
74— (0.85-MW Gbx & 2-MW G8x) DAEFERES) % 1,000MWIZHI L LiF 57255, W
EMHHIIIRE 2R 55, MEFE6H ., AL FHEOPEO A= F—Th 5D
China Guangdong Nuclear Windf:/Z, [LHAHIK CO258MWDJEA B 1Y =7
WhEZARE Lz, W7y =2 MI2009F~20114F 20T TES D, Znasxzi),
Huadian New Energy Developmenttt:& &, 300MW (850-kW Gb5x & 2.0-MW G8x) O
B —E NN E R B LD L, #— B U IAIZ2009FE~20134E 12T CHEIE SN S,
NEYILVABRO B2 MIHT 55D TH 5,

ERINIZ H 285 U CAEE (A VES TRV —1HE) I XiuE. H A FE1320094
ENTHEOKREZRKRIBICIEH L, #7-12845.2MW (~—4 v h3 = 71334.4%) #HE
L7, I E-. A2V THETHLIEFIC

BUTEIZH Y . RS T o157 P cress
ELTWA, 2009$\ AZVT O I/NT— . 'dl‘:"-d‘n‘plt

2 U —#k (Enpower 3) £ 200K % Rb L, | FHI0: =H LA 40
] _ E126 (HEfEF) 6MW #
By bIB U4 RT7—=bb L —T —b
194y R77—2h~, 495ED2MW D G8x (/1% —? Estinnes |
B OMALBEENE LS, £ v LA PTTS
—~ =TS THLRESGZHENTEY, F7n
xS D3oODT 4 KT 7 — AT, 52EED
2-MW ¥ — v & fRoe L7z, $BHZE i,
200946 H 12, 4.5MWZ 7 A0 @)% —E v
DOF T b F A7 (4.5-MWDGL0x) ZFEHRK
L7z, ZHUC X Y. 3,0001HH LI LR TEE
BHELFRFEOBIMGEZITH)>, n—F—D
EAIF128 A — hb, ZU—TEE120 4 — b
INTHDH,

4.4 TRt (Enercon)

KA Y DOz IR TFMSLE ) 2 —
B A—=R—TZ0, LGS THLT2D,
ORI 57— IIAFRETH D, L, ENTGO =7 R IEK L2 &
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M—DODBEH & 720 | 2009137 7 AREER-72I1XT TH 5 (DEWLZ KX, 2009
HEO~—4 v b= T71360.4%), £7-2009411H 1%, L ¥ —DEstinnes” 4 >~ K7
7—25 (BE1022H8) T, koo TEFHEE] 6MWOE126/8 /)% — > 50 R# % B
BL, RESEDY BEF bz, &EEICIE, 11ED XY — U NRRESND, [T 7 — L0,
BEBRESNTWAH T HRRKOMNORIIZ—EVNRRESNTWDHZ ETHALATH D,
EHIT, INHDH—E I, %ﬁﬁi@%ﬁ<&ﬁéﬂfk@ AR R ITTMWELFE >
H LR, [t 7 7 A4 7 > b Toh HWindVisionthiz L, 2o 4> K77 —AT
IFAERM187TGWh™ D E ﬁ#ﬁ@ﬁéhéo;himomﬁm@ EEW Y DI/ BT
b5, R, ARTE (B FZ, AR, A=A NZ V7)) THEE L7z 2#n0 25
WTCEY, RAYOEERK (T vk, AT UVBIR~ITTTIA7) Iz, A4V
K, 7990, Axz—FT>, FLVIILBIO ML T T bEFIALTND

4.5 </ ARJL#t (Sinovel)
HEO Y i, ENTSOBRNZRIERICZZ 6N T (ZOXIITEINETH
59) . TSR L FERRICER BICHR Lz, 20094121, 2008F-D2f5D, 3,300MW %
MALTEELTWD, AT ANY Y N7 T ADRI]Z — B> O TENLZ R - T
TZREfLIE, 20BN ALY BT 720, 2004 08385 2R&DIEX Z HLa & L, KEHZ
WFFERRSE 24T > 72, BRI
[ EEsRE T 0 =7 |k
(Shanghai East Sea o e 3
project) | T, MIHTH LIz § - o
MW 5 ADm ))& — & :
VERE L, I BIT30HEN
HAfRF « RBRE S A7z, Rl
ﬁ%m%(@/m7%%?
T 572, FEifEdH HSL-1500 A, 2
y—e ik, - OHE e -
FTIVIZHEIF L T\ 5, ' | 5E 11 v S utko

SL-1500 /EpE=~ = v b
()

4.6 —AR$t
(Siemens)
KA YDy — A Z4ETIE, FISERTOR—TF 2L (Bonus, 7 > ~—7) BEINDOKEN
Bz, BT o~—0 00 RAY DO TR LT — A v Z4E1E, 20094ED
e B &30 —u8y (IEMEICIE, 29(%3,500 = —1) EHEE L. 20084058 LiF (20
89,2005 = —11) MNHDOIBRVEE ZREH L7z, 20094F0OF I E A RIL. 20084F0
2,000MW55IZ%f L, 2,500MW72 572, REFEIL, D722< & 61,2255, g2 ) TiE (B2 k&
) 4,000MWEE D & S) % — t/%xﬁbtmf\ﬁﬁ@@iﬁﬁ@ﬂ@ékﬁﬁ#:k

¥ 1GWh (¥4 7 v b7 U—) =1,000MWh=100 7 kWh,
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NTED, SBREERMCRRENTHEIN I EHBICRB W CRERMEICH 5 RfLi
3.6- MWD FE2IACE B ) # — Y (SWT3.6-120% — b ) DORIHNZHARE L T\ 5, [A
HIx o EZ T TE Y | Bz 1XGreater GabbardiE EV 1 K7 7 — A2, SWT-3.6
MW-107% — bt > 2 1404635, 207 7 — 40, 2011FEICEENbEL L. 5F T
B SNTIEH TRROFELV A U R 77 —0ER5, SHIZ, R R TVAELRT 4>
%77—A«% 3.6-MWH —E U A 1TERE TETH D, £7o, M EHE THEMIT

5o HEFEOH, =7 MU 7 ¢4k (Airtricity, A2 v 72 ROAFLFHESMHE) &, A
Iy T RO T4 RIZHDHY 4 R77—AI12, 350MWE % E (2.3-MWZ Z AD H#
—BY) TN EE LD, KETIE, AV AMOZLVT A N2EBOT T b (F
TRy 7 A LMD R L, FETOREA 2 FXx Lz, F77 2 ME2,0005 R
NER U TERIN, 300NZRHATETHD, /-, I FAMOFEEHIZ, KEYID
FNL T ZEEFTHY 2.8MWY 7 ADJRS) % — B2 Z4ERI650 T2 TETH 5,
L%, 50007 RLOKENEE ARG (BIE4S) ZFH LT, 5,00005 RLa2 &L,
200 \LL EORAZAINT 5, TAATMCIET L— FRETH LA LTINS, »— X
VAARIEZ ) L THRAZHTHEEAZIT-o TS, TEICH6,0005 FAEE L, LiEgks
EICALE T D Lingang i, THEEFP TH D, FITHTIE, PETSGR XMW TS
Mo, 2.3-MWES.6-MWZ —E U HOFEBILOMN T, 7 L— ROEENMTHOI D, £
BT, ?Vv—&@f?V?ﬁﬁ\¥7fy7X%ﬁt&W%LM&—EVT
H5 (HFEKD) SWT-3.0-101 DDO 7' v b ¥ A FEFRE L, T3/ a4 5ikEE
PRk L7,

4.7 ZDHDA—Hh—

fthod A —H—b BRMNTHE L OMRATG CRWIEMTICH S, REO Y 7 ~utth,
T—)L R ¢ v Kt (Goldwind) BEL WK 7 7 4t (Dongfang) 1%, EWHis CREH
MY ZHENTND, ZHUFEA > FORXARXa 4t (Suzlon) ([ZH Y TEXED . ENHHITM
Z. KETHIZHRGEZFF->T05d, FHIZEHIIE, 91%DKXZERETDH KA YD Y X
7 —tt (Repower) OfEHLIHLSFIH LTV, EEBIOEETHBICEAL TN U R
U —fhiE, 20092V OO KRB EZF L, ZhiZix, EDF =L ¥ — « X—
~ L4t (EDF Energies Nouvelles) 3 JXU'RES# F 4 (RES Canada) 75 @, 954MW

(477 MM/82/92 JA ) 7 —E ) OZEbEEND, TN b X —E 32011452015
FEOMIZ, TXyZINDOD 4 0 R7 7 —AIREIND, UV /NT—fE, HETHICHHE
RRINZEL D LA TR Y | 3 TIZHSHITH TV B FRIFEO SMEAITIZ S 72, 6.15MW O Hr #
—E U EBE LTS, ZOHZ —E 0%, 200942 H 12, RWE / ¥—#t (RWE Innogy)
MHIE L2260 DIEL 23201 . FERPFIR Sz, 201062 1213, 487k6.15-MW #
—bE U EMOTZELE, 2 b X —E U 1320114E~2013FE DM, Nordsee Ost~” 7 —
L (295MW) (ITRRIE S LD,
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ShTREMOKKIN A —T—121F, 77 A4F « 740 KU —%E (Acciona
Windpower) & & %, [Alfhix, 2GWLL LD AEFERE 1 2 Fi>, ¥ — b v BlEhisk 2 3 oA
LTS (ZDIHH, 2DFANRA

1O KEOT A AT, T TIZ
1.5-MW#¥ — b > 42,200 = |l : e
BEH12: 42> D
ARa A — e

(FaA > RO T V% F— M)

.

ERiEL, B ROSMWE —t
(3-MW AW 1500) %4 4-4)8D T
95, BT, RAYD I VT vy
24t (Nordex) [ZHE KT RETH
%, [AfEIE, 2009412 7156MW % 5% (&
L7c7 7 v AT CllE 7e 2 #2 0
ZENTWD, TEICHHBEARD

FRICHETS T 0158 L)
25-MW7 T ADH —¥ v HAEL
TWo, £ KEODT =Y
—INC b AEFERMEE AT 5 TET
H Y| FEEICIL, PO TERDHH
M B OFEE S DH, T5O0MW DA ERE
T EESZ OF BN T A4
B BITHEE L MR 20124F 1T AR
B35,

5 EU—20104 (&, 11,000MWELE
D RAH

RFE e x L2, EUOREETSIL. FHREREOTLELEH L, 2TO T
ERILTE, BELWLRFRUDTEDTOWDIZE 00 b BT, 5L 7T ARE &R
THEESNTWD, FEZERMNASHIL, REET A B O MBI T 5 HEROR
WIZLY, ATHLRELZALNTVS, &6IZ, ZL oK (L—~=T LR —7
VR) ORRES, HEERDNOIGWLLERZ U v RERIND ZENRIAENTEY
NS LRGN E R DA D, MIZiE, 200940 H05F D . 201052 NE M T
HEND, A= UMD TRH S, Zhid, JFMEHER O RIERMET (B2, 8k
ik 12200847 H 2> 52009457 H TH L7) 0. MHTHRVWMBE IEZRSBEWTE (KT
BHEMLRE) ODIFERNEE -T2 LIk VAT, 29 LEBEBISHIIZ— U %2 K
BEXL, KSR 2 ENE4TH LTV D, Z OB T ik, B EMES EF L, 35
BN 2 PG 28 2 T T2 T2 D IR AR S B TR 25 5212 5 (200447 5 20084 D ]
(240~50%HE00) L7-1%12i, & 5 & FHlE Tz, EurObserv’ERIZ, 2010DEU
THOREREZI EHE15% EHEEL THB Y, ZORER, HRikiEs &13486,000MW |72
LEHELTWD (R4BH),
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86000
74 800
65172
40000
H
=
2007 2008 2009 2010

X4 BAEOEME BAEDEHEDHEMW)
H#f - EurObserv’ER 2010

JAS) =X — T L0 B RIAZICOW T, E HIREBINTH D, EWEAIL,
1= 7Bk M FE4 (European directive) O %517 T, 202090 EU H A% % FafAm L 7=,
F 7. 20094E12 H 34T D[R 25E [Pure Power] T, LLATO HIEE180GWIZxf L T, 2020
FFE TIZ230GW (2D 5 HLA0GWAHE EEY)) ORERMAEVPRE AIRETE L LT D,
PRERAIIZ X, 582TWh (F b /123433TWh, £ LB F123148TWh) MG AIEETH U |
RPN D 153,100 07 45 O S HVEE B I &ICICENT 5, E72, BRINOBENFEED14.2% %1
=T DI+ TH Y | FEM3(ES3,30007 b DCOEHIKT 5 Z L2725, & HLIZEWEAIL,
20300 HEEZ300GW 2 5400GW (£ 9 H150GW R EJEV)) ~5l& Eif7=, i
%, 1,155TWh (F EJE)723592TWh, ¥ EJE)23563TWh) DAGE, BRIND2(£4,100 7
4 DS E R ) EICHE Y L, EUZEED26~34.7%DEHEE 2T, £ LT, KK
T &% COL & AEfH6fE ~ HI T 5 Z &2 %,
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COREBRBEIZLY, BEELETTRAELED T v KA 7T~ BRINEBEDO TR
REENMENZ 251259, B EMGAEEEIE L2 LIk, F LTS BRINTS O
FEA2BMWLT572459, EWEAD L 9 —o D455 [Oceans of opportunities] (%, BEAfF
FRRASBRETEDELY 4 R 7 7 —2OENAFEEDEZ100GW E LTW5, 2L,
RRIND10%DFE S %05 Z L BT AFM2E F o OCOLZHIE TX %, EWEAIZ KiuiE,
ZOHREDRBR B L RET HI2IE, ALECSV MECH DAy 4 R7 7 — L%
H\EAT D, BRMBIED 7Y » ROFRERMLEIZ /2D, Z0XH577 0 v Kizkv,
AIHR SN EA IXEORME (MBS 20T enTE, L0ZE LM%
ITHOZENTEDLEICRD, TNOLOHEITANEEED L D720, 4%y AT
HIRERETHD, Zhud, SREEROT Y v KA U7 T ~OFEN, BT F L X—
DRERE L OH - 72BN ES O BFIE~O B ZRET 500 L TH 5,

Installation d'un prototype
de la Repower 6 MW.

HH 13 : Repower 6-M
Z—vroru kA TORE
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BH14: = AL AEOF— U TE < B L
(AW = —F b, Lillgrund VEEY 4> K7 7 —4) i
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Pulssance éollenne Installée dans I'Unlon européenne fin 2009*

EUMBEEO BRI ERHEEE (2009 4*)

QD L

HEFE RERER L
L7 Z o AR X O/ HEIR & B g e
2 EERAHT R LX—HES (BWEA) O#HEE

Hif : EurObserv’ER 2010

Légende ey ’ A
P

@ Pulzzance cumulée instadée Puissance Insiaiiée gurant racnee m PulssInce mise hors sevvice

dans fes pays de Munion
européentie & M Joos (e M BUTOPEETIE o MW)

2009 fFR® EU £ EH D 2009 40 EU & [EH D

2005 dans fes pays de I'inion

gurant rannée 200 (en MW)

2009 FEDOBRIEFE LSy

e a fi B Bl EAE (MW)
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F20 i : DEWI (Germany), AEE (Spain), ANEV (Italy), ENEA (Italy), Ademe (France),
DECC (United kingdom), BWEA (United kingdom), ENS (Denmark), WSH (Netherlands),
Svensk Vindenergi (Sweden), IWEA (Ireland), HWEA (Greece), IG Windkraft (Austria), EC
BREC I.E.O (Poland), APERE (Belgium), Hungarian Wind Energy Association, Ministry of
Industry and Trade (Czech Republic), Estonian Wind Power Association, VI'T (Finland),
WEC/Romanian National Committee, Jozef Stefan Institut (Slovenia), EWEA, GWEC.

77 AD0bservER (Observatoire des énergies renouvelables : FAE [ HE= R /L ¥ —
BUET) SERC UTe AT 2 37 ] O SEIZRIER - Fask L7z, 2 O TAT#1E TEurObserv’ER
Tuvzg M OFERTHY, TOFHMITROLBY THD,

Intelligent Energy | Europe

This barometer was prepared by Observ’ER in the scope of the “EurObserv’ER” Project
which groups together Observ’ER (FR), ECN (NL), Eclareon (DE), Institute for Renewable
Energy (EC BREC L.E.O, PL), Jozef Stefan Institute (SL), with the financial support of
Ademe and DG Tren (“Intelligent Energy- Europe” programme), and published by
Systemes Solaires — Le Journal des Energies Renouvelables. The sole responsibility for the
content of this publication lies with the authors. It does not represent the opinion of the
European Communities. The European Commission is not responsible for any use that may
be made of the information contained therein.

HER : NEDO (Y BB emE fiEx )

Hit - WIND POWER BAROMETER +13.3% EU WIND TURBINE MARKET
GROWTH BETWEEN 2008 AND 2009, 158 GW OF WIND POWER
INSTALLED ACROSS THE WORLD, 74.8 GW OF WIND POWER INSTALLED
IN EU AT THE END OF 2009

(http://www.eurobserv-er.org/pdf/baro195.pdf)
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[BAFEET RILE—I5%]
KERAEROEFEHIEFELMT 3 BI1

K x X —EDOE)ITZDIFE, KEOBRADFEEREICOWT, FIEAED b ZERE
LAV ORI )VERBELD 3 5T ST 2 5 O EEMBFM A2 R Lz, ENHAERRET
F X —iF72FT(NREL: National Renewable Energy Laboratory) & AWS Truewind #1723
T8 LUVMFTRIC K 0 BEBE 48 INCR )™ 2 CHERfRE 3,700 77 GWh(FX A7 » MDD
BIHELAEETE AN D Z ENbholo, ZLEITxEWIC, B12 &t X ToD
FARRE = XL X — &P D OKE OB AEERE X, 2009 12138 400 77 GWh K
Thotz, ZOMEMIL, KEOROE KT, BEfFOR ¥ — v Hifi2F]H LT
BETX D, BENRT XL —INEDORF 27 L TWA(Z OMBRMEIL, MR AFETH 5 H
ERTHOTHY, AINERICHESNDNERT HOTIEARNT),

FINDOEAER 72 B S) = 2 L F— OEFEEIZ ST, NREL & AWS Truewind 1%, K
[E D R~ » 7 (wind resource map) ™ & {ERk L7243, ZAUIZIL, @& & 80 A— hLIZBT
5 EGEO FRHES R STV D, ORI~ v 7B LOMERME O, ik, N, 2K
DOBCRIEMEIIX. Z1E O HUBRCE 2RO JE ) E IR O FeEL %féE%ﬁ%ﬁ%mﬁ
TE, TSR, 2o a I a=7 2B 5Bz —IZB L, FEM7RE®H
37 ETOWREN TED X 5127 D,

B OMERAEIX, 1993 4212 DOE M7 - 72 BV & IEFE LSk D JE ) # — B o ik o Kilg
PRI A R L TN D, T2 & Z0E, BIEIOEN -~ > I, @S 50 A — kL TO R JEGE
THHEZ R L2 DO T, ZOE ST YO REDR )X — X T —D 5 SN T 5,

BH O~y 7T, WS 80 A— ML TOTHEETHfZRLTHY . ZOMmEIE
SHOZ—EOFmIITHET D, FElL, —MAICE SIS CTHEMT 5720, mm&
A et Y A o N I E DL C]:Dj(%iﬁi?\/l/f’\* EHOA. IV OENEE
FECTED, O EMITE-, MO —E L ORFBIOMEOSEALKW L, HL
UWVERPE R (capacity factor) ™ & H L CHEEH I TV 5D,

1 AWS Truewind(F#ll&4t)  http://www.awstruewind.com/

2 ORENE, b7 A U A KREFREOKERE & RS ENR AR EUSINE TV F DO, 7T AA, N
AFHINOREDD, ZOGEOARLEET, i : Wikipedia
http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%90%88%E8%
A1%86%E5%9B%BD

B TEERICE N Sh B = VX —ERE TIEH 228, LR ORI EBE L b O TiEk

W] EWIHEREEZ BND,
RN EIR~ >~ 7 http//www.windpoweringamerica.gov/iwind_maps.asp
B W D BRI E RO, [P ER ) TElls L7z & RUE LTRGBS R AL R RE A JE
(ZRT S b, HEt : NEDO JR)SEFEALT A K7 > 7 (2008 4 2 7 eETH 9 i)
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{1l

FRR - NEDO (R By JFE BT
HH R

“Department of Energy Releases New Estimates of Nation's Wind Energy Potential”
http://www.nrel.gov/wind/mews/2010/816.html
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[(BATREIRLE—5E] [BEEEERE BEIEEERE

BFREERS. EHREERST (#F)

AfEClE, REICEHLT, KEA RN T VY7 - BV A - A %A M (SBI: Strategic
Business Insights, Inc.) @ LA — ks ZifwE - Bk L THREAT 5,

77a—F

KEANZ TV v T « EVRA - A %A Ml (SBI : Strategic Business Insights)
DTy AFru—7 - 7u 7 5 (Explorer programs) |IfFET RV —HAFOREIZHS
WTHER LTV AR, ZHUIREDOT — 2 R—2 %2 R E LTHEA LT D, ZOE
TRV —HN IRV TS SR DIEEHAETH TH D 2 L 2R T 57202, kW
R — N RHA LTZiiE LT o7, V=7 %A FOBKER X OBEIRERIZE Y, &iao
HEME IP) | WFZEHMRW R L OH B AF a7 T AR ) B 28R & TG B 2 5
B LT, AETIIMNES V—T7F X OEMBARE IZREDL 2 5EDIEENZER L, TR
MEFEEINET D,

e TIVARAFB—F +« AFX ¥ (Explorer and Scan) : H¥%si, SBI=/ A7 1 —7 « &
Xy - 7nr T NIETOEROER

o UxTH¥A b FEDHHET RN F—HTZ Y LMoY = 7Y A b

o HFFEHIRY : i E 10 FHIC HR S V72 BLERIR W ZERR LA FFE T 5728, Google
Scholar #F|H L % —% v MRFHR

o HFFEE) : esp@cenet & Google Scholar ZFIfH L, @2 10 ERNCHFE SN -HFD
TR

XL &I

WHT R F— L =L X — 27 AOWZEI L., WBERHER TAMICER
L7z SHICHIREER T L—Y—ElX., T X ) I 3L X—%2F T2 72005
DHEERR L TND -
0 WHEIREZAERE WIEKEWVWIETKREND DR L F—%2 LT 5 AR KD K

MR CTH 5, MHEIRE 257 (Ocean thermal-energy-conversion : OTEC)
AT KIFEES — B S 572010, WEREOIRK & RIEOHRKDIRE A4
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0]

FIFH3 %, OTEC £k, &REDIRK & HEOHKOIREZN K 20C  (FEK 36 )
DT CROIROTH D, NU A CMOBE RN = D&M 257z L T\b, 3
D OTEC Hifinnd %, 7 m—RX RH% A 27/ OTEC Tix, AR F i DOIRAKD
BT BT IR EDEI R DB~ RN X — 2 ZET 5, TUE=T AT H
EIEIRL, ZHIC KV X —EUIEBHENEID  BANEVHEND, BT2WIEBEAD
RLAEWAC LA I NNET T D, A—7 2 A 70 OTEC TILIENEK ZRE=R
WZAIL, 2878 - bS8 5, R L 7o 28K BRI D 1T iz & — v 0 & BiE)
SHDL, BTEWEBAPARI T D EMAKEEDLZENTEDL, M7V v Ry
AT MIERT e —F 2B EDE DO TH D, RPWVIIKEEZEEIZAN, 7
T v a ARl LD ARICERT 5, AR ROBREERIESERE S — %
BREn3 A1), @ EEHFEMIChZY | DT L —F—72 OTEC v A7 A% L
TW5 : B2 (AA) &K[ED Sea Solar Power tLidil{EL 27 2 &R L7-[2], &
TN I, EEKRY: (BAR) o FREBRKEM EREZRICEVBEEINY
INTHA I VREEND, FFREKIX 200544 H, OTEC D=8, MNLAFFEHH
ftk T & 5 NPO 1E NI 2R EHEEREME  (Organization for Promotion of Ocean
Thermal Energy Conversion : OPOTEC) % &7 L 7-[3],

WEEERE R (B AREE, RBEREBL GIFFEND) . REBEEEILHEKE
WD IREDOZEEZFIH LEXEIED M7, 2 FEHOKNEHT 250 CIHREE %
FIF L CELRZEY HED RN S D, Z 9 LA, i B IR S I IEET 5,
W ARREICIX, BNRKGT RV F—70 EOFARGERZ XL —RICED —D
ORENR S D, Ziud, TRIARAEEZRBSCH B OALER ATEER K & 13820 |
NI EIZHRNTE Y, WOTHLHEERRELEE VIR ThD, £, ZOREHFIET
X DIREIR, S OICA 7 IR FICRET 52 LN TE, mflaBleoTc
0. BAEEMICERE R NI T RREERNH DWW A4 7T LB R TS
[4], BRI TlT 2 N B AT 2 BA% LT\ % : Statkraft - (A7 =—F > 42 1)
TR BN E  (pressureretarded osmosis:PRO) %, Redstack 1 (47 %, Ax
— 7)) 13WELENT (reverse electrodialysis:RED) ZBA%E L T\ 5, BFFE&E EITH
50 FANC LR DM 2 HimL L TW D23, K0 BWEHXIIROGIET, BEERIC X
0B DIREDFEN AREIC 72 > 7= DIT R ITIZ 72> T B Th D4, FHh7 11—
¥ —T&h % Statkraft thiE NFFEEBEILZ YV —2 T, BEARERZRLX—THD,
#HRAIIZ 1600-1700 TWh (77 7 v hEE) ORT > v A3d 0 | 2 EO 2002
FEOHBEBEBNEIHYT 5] & LTS,

FfEDO T =7 A Fd . BBFEREBEICOWTEHER L2 H OGR4 Xy a— KT
x 5[5],
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SBlODTHRATA—S5BLURFTYTOFSLE LY

SBI =7 A7 u—J W57 0 7 AFT TITEE & 7B THRE = R L — O FEA 2 B
D EIFCWb, iTOIEHOERIILL FTO®EY ThD

o 20094 11 H 24 H, Statkraft tLiX/ V7 =—® F 7712500 5 KAz2&K L, HHRY)
L BREREERN, PROFEET 7 v Fa Lz, W77 MIT=2Aa2— MED
EULNIZ 2,000 5 A — MV OREFEE FEORBIEA &M, AL TW5, EEE
m4%m7/h&ﬁﬁté%®f FD55D 1 DEINIRT T v h~OEFKDT=D
FHENS, AETHIE. ZOHKFOZ R X —%2HET57-0EHBPAHA SN
5ﬁ%bhﬁmﬁm%uv/b® BN EIIFERNNE 2, 3BENEARRETH DA,
X 2015 F TIZ25 A AT » b & 5B AR 72 KIS TGO/ A FHE L T\ 5,
Ty NR—=NVAEZ T LAOHRLE 72D D7 vy =7 ML, 500 T A— VDR
BIEN GRS, FFEEWLT L PRO FEEN VY = —RROEIIFHEED 10% % Hh9
L7259 EREEL WD, HEREHIOZL S OFJIEITE, /LT = — O F O]
IRV b QRVE) 372y, PRO FERNCKZE(LT AITITE KRR E D005
AREMEDRN H D . 2% < OET PRO BEZ FEBARAIEEIC L TW A ER S Lt
[4,5],

0 RED MO AERRE= LT —IZHHLT S 72 DIIE, RBEMEZ B ED 15 A —
~ViZ2 Y 100 RV G 1 RVIZEIZE T, ﬁﬁiéﬂi‘é%%ﬁ’%éo L7 L Wetsus
ft: (Dutch center for sustainable water technology) 1% 20W @& /1 Z1/EV Hi4 RED
WEORMEMZFKE L, Z O8I 2 ra2E(Ed %5 720 RED stack &34 5 ICE -7,
Redstack t1: & Wetsus tLi3 3R T/HN—V 7 (AT %) OEHEHUIC, kW OFE
NEEVHT A vy b 7T b GRERIERR) % BH%E L7z[4l,

YA+

o [ENHAETRAX—FFEET (NREL : K[E) OWFFEE 6 I3RS OEERSEIZHB
T OTEC Hifff ok #F I Y #lA TS, NRELDO Y =794 MZkd &, Eﬁif®
W B D EIE T T MBS OTEC 77 v iz >WTHOTF—2EiE O
KA TEHIT 2 BAFE - R L, BB T A 2 BR - BREIZOWTOERT —
B _R—=ZADIERR OfREVEREL E & 2 A MHIR D 72 OB Hags > AT KT DN TD X
LR DE DA —F YA 7« AT LR O 720 DR 72 2 —
VUM A OWERE =T L X — i O S O/ - Bl Th D, BF
REDLIX [HDHRFE T T, 4% 5~10 T, WEREZERE (OTEC) 77 v ¢n

FLERB (BB T2 R—2
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A EROD LIV, Lv L, ZHUIAT A SO K7 ST L7z sk (2 fR
ST LTV 3Ie],

0 MFETFILF—HiES (Ocean Energy Council : 72 U ¥ 7= A h/3—AE—F)
1211929 HIC & 9 o< 7 7 o A AHTITE D George Claude K3 = —/NB F12 22kW
O AERER L=, OTEC OF LT A 3 FEITEAENERNZLOT, /MR
B b DOOBRNER SN, mRKOFEIT, 100kW OFEXAEEY H4 B ARSI I HR
INTZLDOTHD, o/ OTEC IINTY A IBFEIZH Y . 50kW OEXEZED H
LTV, 92EL WL, OTEC 1% 2MW OFEHEEY T L EhTnd, LaLA
72 OTEC OFERKITIZME T R &) I3 A RR0 0 | @Ea% AR IEFICHEHE L W
72591 LLTnaITLL

0 Lockheed Martin Corporation - CK[E) (% OTEC BXIcB W\ CH.LE T L—F—T
o, =a—=—7 Z A LZXRO 2009 1F 4 A OGEFIL [Z OHEATITE 2FRERIC H
26 DEN, REFBLIZHI T U, REIZITEERFEERDIEA D, FAthe
Makai Ocean Engineering tt & OIL[E 7 70 —FTld, WOREKZMHEH UINERIK
(BEEIXT o E=7) ZERPVEKRELY D TRWIRE CRDWE S5, 22 TH
DRI ALY, ZF—ErREELEI ST 5, £ L TRERNAS T2l Ll
MHMKE L B B BRI T D, 2OV A T AREDIRSD] & LTS8,

0 NTAIZ 10MW OHEEIRE 2% (OTEC) /S vy b 7'F v h&B¥T 572, 2008
12 Lockheed Martin #t: & 575 T %E8% (Taiwan Industrial Technology
Research Institute : ITRI) 23FiH$EHEE A5 A 72, Lockheed Martin #LiZ 30 4ELL EIZ
7= v OTEC £ifi &% - R L T\ 5, 27 mP =2 I 600,000 FLElns %
KREBEOEE&E)Z, KE=x VX —4 (DOE) »5H3i172[9,10],

0 &HIT 20094 9 H. Lockheed Martin thIZHE %7 OTEC ¥ A7 AaR—R 2 FD
BRBLOSS By NTT U hOTHFA v LD, KR EZNELZDb L, =
WIEIRBR =T 4 VT 4 77 FRABICBIT BN AT v 7 DO—>ThHS, 7
T hTFYPAL B EOFIIE. VAT LADRKNSA TET T F T — LB DOA
2 —7 2 —ZADRBENEEND, RKFKIT 800 7 Kz L ERD, A2 RESHEE
HAF2EFT (National Institute of Ocean Technology : NIOT ; 1 > K, = ‘/ﬂ“/f )
T TR ELS B LT B720D /1 7 H#E LT\ 5, Lockheed Martin f1i
A, Z O THIFER O -9 NIOT & Wizt -> v a[11],

0 Energy Recovery £t CKE) 13EKT 7V r— 3 I PX [E A #ZR 2BA%E L
7oy, AR OEIRIIREERET 7 ) r—ra Uy HE LTHIEAZBRUTTWA[12],
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o 7/7 hLEKF (Delft University of Technology : 47 v %) BEXALFED B O ZH$%
Td % Hans de Wit KiZ RED = /L —|{Zxf L CHEHIFITH 5, Royal Dutch
Academy of Science (Z£5E FIAE72 = R /L X — 2OV T D LR — b & {ERK L 72 R K

RED = /L¥ —Z 2 RCEE T 2 IIEZ KRBBNBUNETH D, L LERED
WIRNEIRICRE LT, RERBNZH D Z LT BEWE R I 72wy Eab5[33],

XERE

U =7 YA FOFPHE & FIEEIZ, Google Scholar ZFI|H L C, % 2 4/ (2010 42 H
5 HET) IZHIT SN L2 XG1T, # A FVITI oMEE[ABIC B E R R HREN &
ENDRFOMBELAT oI,

7% 11 WFZERSBA SRR A A I B Lo AT LR EM R b 0 5 2R L TE Y . “OTEC
ocean” “ocean thermal energy” L\ 7 L — X2 Gl HNOBIRLZ D TH D, # 2
I, BRBEERELZTY EFEERITEINTZbD 52 R L TEY ., “osmotic power”
“salinity gradient power” £ \\9 7 L — X G HNLIRIR LD TH D,
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1 : sIOMZEHEY (OTEC)

KREFITFERERR | SCHRA BEZE D b DR F
5% 3Tk
Lockheed [ BE 22 “Using its globally renowned expertise in
Martin ¥ FAEFHE/R S | engineering and systems integration, Lockheed
CKRED) EHEMETR/LX | Martin is successfully pioneering new ways to
— [18] utilize solar, wind, and wave energy as an
alternative to fossil fuels. One project, Ocean
Thermal Energy Conversion, or OTEC
leverages the temperature difference between
surface water and deeper ocean troughs in
tropical and sub-tropical oceans. Though the
fundamental technology behind OTEC is
proven, the use of OTEC on a large, utility scale,
as an economically viable option, must still be
demonstrated. Lockheed Martin hopes to prove
the viability of the system in the next few
years.” [13]
Cheju (VL 72585 | “This paper evaluated the thermodynamic
National (OTEC) : J&¥ | performance of the OTEC power system.
University TR EFTOmAEIZE | Computer simulation programs were developed
(=) PEKDOF|H ] [14] | under the same conditions but with various

working fluids for a closed system, a
regeneration system, an open system, a Kalina
system, and a hybrid system. The results
showed that the regeneration system using
R125 showed a 0.17 to 1.56% increase in system
efficiency. Moreover, the system can generate
electricity when the difference in temperature
between the warm and cold seawater inlet
temperatures is greater than 15 °C. In addition,
the system efficiency of OTEC power plants
using the condenser effluent from a nuclear
power plant instead of surface water was

increased by approximately 2%.” [14]
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REFEMTERER | SCERA BEE D> b DR
[2% 3k
Offshore MR E 7R | “Due to the recent progress in systems design,
Infrastructure | (OTEC) : ##ff | heat exchangers efficiency, the high costs of
Associates Eo3EHME, 2 A | fossil fuels experienced in 2008, combined with
CKED) kT8, BAZHERE ) | the fluctuations in the oil world market, several
[15] companies have re-evaluated the use of
OTEC.... One of OTEC’s greatest advantages is
that it allows the co-production of potable water,
in addition to electric power through
desalination.” [15]
Makai Ocean (YRS 7558 “The OTEC process is straightforward, is
Engineering, | % : = A MK~ | technically feasible, and has been demonstrated
Inc. OHkik ) [16] several times. However, OTEC has not been

CKkE, ~UA
)

commercialized due to high capital costs and
competition from cheap fossil fuel... For
validation of this model, a conceptual design
and cost estimate of a 100MW plant was
completed and costs were included based on
similar offshore structures built today. The
study concluded that OTEC is attractive; the
background on this study and conclusions are
provided in this paper.” [16]

EMERF [ KRG K “This paper describes the performance
K& (Solar-boosted) | simulation results of an OTEC plant that
(AA) WEEIR L 278 P | utilizes not only ocean thermal energy but also
DPEREY R = L — | solar thermal energy as a heat source. This
a1l power generation system was termed SOTEC
(solar-boosted ocean thermal energy
conversion). In SOTEC, the temperature of
warm sea water was boosted by using a typical
low-cost solar thermal collector.” [17]
Hi# : SBI

&2 BLOHREHRY (RZEEHE)
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RFIMFFHEER | STER4 BEE D b DR
[53% k]
University of NRIBIERE : 2 | “Pressure retarded osmosis (PRO) was
Nevada Reno | BRUAFZEER L UL | investigated as a viable source of renewable
CKRED) FrOafgE)]  [18] | energy. In PRO, water from a low salinity feed

solution permeates through a membrane into a
pressurized, high salinity draw solution; power
1s obtained by depressurizing the permeate
through a hydroturbine.... Maximum power
densities of 2.7 and 5.1 W/m2 were observed for
35 and 60 g/LL NaCl draw solutions, respectively,
at 970 kPa of hydraulic pressure.” [18]

VITO
(Flemish

Institute for

[ BB AUBNTIC &
L5y ABCFEE
AT 5

“Salinity gradient power (SGP) is based on the
chemical potential difference between

concentrated and dilute salt solutions. Reverse

Technological | E7 /L 37 A—4# | electrodialysis (RED) can thus be used to

Research ; D2 [19] produce electricity by a SGP-RED unit. In

L X —) principle,a highly concentrated solution can be
recovered from a seawater desalination unit
(SWDU) and its concentration further increased
using solar energy.” [19]

The 2B L 51 | “A large amount of potential renewable energy

Foundation YABLH D OFEFE | can be extracted from the mixing of freshwater

for Scientific
and Industrial
Research at
the
Norwegian
Institute of
Technology

(SINTEF; /
N x—)

alREME ] [20]

and seawater. Two membrane processes can be
used to extract this energy, namely pressure
retarded osmosis (PRO) and reverse
electrodialysis.... It appears that PRO exhibits a
significant potential for power production and
future developments may further improve this.
A specific power in the order of 5 W/m2 of
membrane seems possible and approximately 40
per cent of the potential mixing energy of
freshwater with infinite amount of seawater can

be converted to mechanical energy.” [20]
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KFEMFFEHEE | SUBR% BEE D> & DR
[53% k]
Wetsus, [ EE SaBT - “With a stack of 50 cells (of 10 cm x 10 cm), a
Centre of ‘N AE 7D, | power density of 0.93 W/m2 was obtained with

Excellence for
Sustainable
Water
Technology
(7 4)

HEZK 3 X O9T) 117K
BAOMRE) [21]

artificial river water (1 g NaCl/L) and artificial
sea water (30 g NaCl/L), which is the highest
practical value reported for RED. This value is
achieved due to an optimized cell design using a
With 3
stages a cumulative energy efficiency of 18% is

systematic measurement protocol...

achieved. A fourth stage did not increase this
value.” [21]

University of
Twente,
Institute of
Mechanics,

Processes and

Wi SOBT %
HEIEIMAA 4
NEE A A
[22]

“Reverse electrodialysis (RED) is a sustainable
energy source that converts the free energy of
mixing of two solutions with different salinity
directly into electrical energy. High power
outputs are predicted theoretically, but the

Control practical power output and the efficiency of the
Twente process are still relatively low. Next to
(IMPACT; concentration polarization phenomena,

F T ) especially the spacer shadow effect, which
occurs due to the use of non-conductive spacers,
has a high impact on the net power output.... In
this work we developed and applied ion
conductive spacers for RED, which eliminates
the spacer shadow effect and obviously
improves the overall process performance” [22]

Hi# : SBI
WEFEE

FrafiGhz R & HELICRE 3 2 16 WAy 5 2

lieh, R3IFE, BESFHICE

WTABRENT-. ZA FUVTIHHEABIFOWTNNZOTEC” L \\WH 7 L — &5t

FiaFam LT D, #4103, 20104 2 HE CIZABR S, RiBEREI

HEHL WA,

i S AR S Rt
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* 8 : R DFFFFES) (OTEC)

S/ FERERR R4 BEE > b DR
(5% 3R]
Energy Island [YEPEIR P 255 “An open cycle ocean thermal energy
Ltd. ) [23] conversion (OTEC) plant generates
(F=[H) electricity and desalinated water....

relatively warm ocean water is pumped into
the vacuum containing chamber where it is
evaporated, the vapour passing through a
turbine , which generates electricity, to the
other of the chambers where it is condensed
into desalinated water using relatively cold
ocean water.” [23]

Sustainable MMErEIRE2ERE | “For OTEC (Ocean Thermal Energy

Resources, Inc.

CKED)

23T HERE
[24]

Conversion), rather than transfer huge
quantities of cold water from deep in the
ocean to the surface to provide a heat sink for
a heat engine or for desalination, this
invention provides a method of using small
masses of low- boiling-point fluids to absorb
heat in a heat exchanger near the ocean
surface using the latent heat of evaporation
and then depositing the latent heat of
condensation in a deep ocean heat exchanger,
using the cold seawater as a heat sink. The
condensed liquid is pumped back to the ocean
surface. The heat engine (turbine) and
generator can be at the ocean surface, or it
can be in deep ocean. By using a fluid that
transfers heat by evaporation and
condensation, much larger quantities of heat
can be moved per kilogram of fluid than can
be transferred by moving the same mass of

seawater.” [24]
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ZEMFFE%ES R4 BEE D b DR
(5% (k]
Hawaii Oceanic [BEL &R | “An open-ocean fish-growing platform has a

Technology, Inc.
CkE)

e A FF AN EN 1T
KPFZ >y N7+
— 2] [25]

submersible cage structure for growing fish...
and an ocean thermal energy conversion
(OTEC) system for generating electric power
for thruster units to maintain the cage
structure in the target geostatic position.”
[25]

Lockheed
Martin
CKIE)

U L 2 o
LN R L X —
s 25 1] [26]
TOTEC Ak 3 A
725 A [27]

“A system for generating electrical energy
based on a temperature differential between
petroleum products extracted from a
geothermal reservoir and water from a region
of a body of water is disclosed. Some
embodiments comprise a submerged pump
and a submerged OTEC system, wherein the
OTEC system provides locally generated
electrical energy to the pump.” [26]

“A system for relieving the stress on an
Ocean Thermal Energy Conversion (OTEC)
cold water pipe includes a slidable joint that
couples the OTEC cold water pipe to a surge
tank at an opening in the surge tank. The
system can further include a first flotation
device that is coupled to the OTEC cold water
pipe below the surge tank, and a second
flotation device that is coupled to the OTEC
cold water pipe within the surge tank.” [27]

Hilt : SBI ;

esp@cenet
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4 ROEORHESY REERE)

S/ FERERR R4 BEE > b DR
(5% 3R]
Statkraft M2 % E % %E|2F | “The present invention concerns a
(/v x—) 5 % f5E O Fl] | semi-permeable membrane for use in osmosis
M1 (28] consisting of one thin layer of a non-porous
material (the diffusion skin), and one or more
layers of a porous material (the porous
layer)... Further a method for providing
elevated pressure by osmosis as well as a
device for providing an elevated osmotic
pressure and electric power is described.” [28]
—ZEE NRBEIE S A | “To provide stable power generation output,
(HA) 7 A [29] in an osmotic pressure power generation
system for generating electric power by
rotating a hydraulic turbine by a flow
generated when fresh water permeates into
seawater via a semipermeable membrane.”
[29]
Yale University N2 EWERS | [30] | “A method of converting thermal energy into
CKE) mechanical work that uses a semi- permeable
membrane to convert osmotic pressure into
electrical power.” [30]
VITO MEKE KL ~Z | “The plant has a sea water intake, a
(~LF—) v FB X OS54 | desalination unit comprising a reverse
BLifi XN | osmosis or a thermal desalination unit, a
77 FOMAE | fresh water outlet and a brine outlet. A
i, KOFER S | salinity gradient power unit has a brine inlet
oFA) [81] that receives brine as a high salinity feed

from the brine outlet of the desalination unit,
a seawater inlet, and a mixed water outlet. A
solar power heater is located between the
brine outlet and the brine inlet. The power
unit is used as an energy source for the
desalination plant. Seawater or a
combination of seawater and fresh water is
used as a low salinity feed to the power unit.”

[31]
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1 ZE/TF SRRk RS R4 BEE D> b DR
2% 3Tk
ecOcean [ %R 7 %% | “The invention pertains to a device and
renewable B, B LOAK | method for generation of electrical power
(Rzay b7 v | AEY AT 5132] | from sea waves, with either simultaneous or
K) no desalination of seawater.” [32]

Hi#h : SBI ; esp@cenet

FEDH

EREDOFEHE ORI T, FET 2T —Bdio2fiaE L oz IT

OTEC :

0]

OTEC HHZ LRI NS FEL TWE D TH D, LL I E THE S ZHE KD
VAT LTHK 100kW & L OEET L X —HAff & ik 5 LIRS Th 5,
ZOEMEI A ay N T P TRAESNTTE 2R, 2 10 EMoEmE 7SR
D TIEBF NN EBEbRD,

Ly LERAE, BFFEE 07 L —¥ — 1% OTEC £ o il - B L 247> TH Y,
% < OWFFEHRIZEIRE DO & O X0 7 R FEBATREE 25 U T\ 5, B 5
IE FFICAREB L O R X —a 2 hOEEEEE LTI-54. OTEC Hili) g
B EBAREIZ R Y 5o b 5 LHEE LTS,

I, OTEC HEAfr CIXEZERFM AT SN TR, 7 L —F— DT B AR 72
EDOY T VAT AOE#ELEIT> T D,

Loy LR L, K= v X —%2FH L TN Z RS, RUEON L
17> WA,

OTEC 23 FHNTHEEE T D 7= DITIZIBARDB M ETH D, 7' b —F—2E X IRAKJRIT <
T?D OTEC v AT LADEBZMIEL T\ D, (B : i+ H13EFTOHEK D)

TR 2 K BEGRIRED S . — D 7 L —F—1Z OTEC B X O¥MEKKE (Bith)

VAT LADOMBE DT EFIEL TS,

G4 IX /R : Lockheed Martin £E13 100 J7 KL &350 FlRIS, RS
e PR CHEMBER 21T > T\ 5,

—H DT L —Y —1%, INEMITIF A (ocean-going floating structure) & (2l
4% OTEC 2 AT LD AIREL TWD, Zhid., bolEbREBEICHMTS
72, HDHWITKERBIIFIHT 270D DOTH 5,

RS, BARB L USKEIX OTEC OHAMNFERBIZE W TR DY —4—Th 5,
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REMBHRE :

0]

1RGNS E ORI EEARMIZIILLRT N B FEE L TV D, EBIZIZA T i
LW CTH 5,

0 ZTLTWELEILZ L OHIFAF X OREHRESEET 5 RGBT MM 72 £ T
FHESTCY . HWATEDOZ K MRIEFITEMTH 2,

o WIEVATAOHINE, DT DKW IR, AT MEE S SRR
BEZH D,

0 TTIZ—FDOT L —Y—L, KNI HR O R F—FEO K TITHY T 5
2 EDTRVF—EPENTIRER, KRV AT A ZREL TS, L LRET
FNX—=DEZETHRIZND L ZENTELHNE D), EMFZRITEREZB LT
AT

0 MWHEHZEIIFEEL AT LOREKRNREEDT D, FEENRBIEA X~ 7 % BA%E
L, BBROHR TR AL v 7 NOMO a2 R—F 2 MTOWT HHFZERRFEICER Y
MATND,

0 REBEFREDOHBIZEBWTIEINNY =X —ThHZ LIFHLNLTHY | FFlZ /L
Vr—, AT UXBIONVF—THBENEALTND,
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e
KB REEEORERRET=A—F 5 Y—/L CKE)

BE., KBEF E (photovoltaic: PV)HiGIZ %, B Ko~y 7 EF v — FOFHAICHE
HLASTRENY —VRFEET D, EZIZ PV ARARAARREINLTWHDLION, EDHN
OHEED, W BERARNY, EOSHWDOES T OEENKEL TVDDNELH
THHMDZENTED,

[F—7> PV O
T e AL B =T LT,
K E R S B E S
MOL~VET, £
k72 7T 7 RS T,
—PRTF—H &2
T2,

KEND EZIZ PV RHREINLTWDLDN, FEOREE & Bz, ED X PV ifigh
RELTWDONERITH L7245 002 BBEAHIEX, BAERRET XL X —F500T
(National Renewable Energy Laboratory : NREL) ® 7 =7 A 1 ET, 1998 49>
5 2009 FO, KEHNTO PV RER A Z DT BN (dynamic) ¥ A L~ v 7 & FLTH X
Do

TARIL Y UMNETTIH Y 7 A=TMNTIE, EOKHVWOREST1IY Yy FY720 0
AARNTFROTODDNZEY [2WIEAH S 9?2 ZDEEIE. EiLod A Fo [Explore]
Ry H7 Vw7 LT, [PVv—4 v k< v/ 3—(PV Market Mapper)] O7 7' U 45—
varalE, KEOEDMNTHXIWOTIHFOHL, TOMORBICIED PV REK, =
AN BREOT T T7HRTHL I,

NREL QihIBEEN F—F o PVasa=5q] #58
A =7 PV 7 — % _— 2%, NREL Ol T 3L ¥ —253#7& o % —(Strategic Energy

"1 http://openpv.nrel.gov/
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Analysis Center "2)N DT — & /3#7 K VAL 7 /1— 7 (Data Analysis and Visualization
Group) DB ZE ZOFEM DO EM T 5,

[FL7=H1F PVRREICHET 2H MO Y = TICH I —FDa o =7 4 Z2fE> T
DL A, EHIPERS AT AGIS)DOREE THY . A= PV IFuv=7 bO7
Yzl hewxX Ty —DI VAN T7—  ~NVARITFEST, [Ty y MIEZIWHT
HY . M E L TWLEIR(dynamic) T — % X—ATh 5, Nx PKED PV TiGHERIE
IDT, UTIV s XA LTHDHI ENNETR,

NREL OHFFETHBH I U R « ~ )L

LEKET Yy R 7 4 E—KD, V—

T—HERON2 B PV ORE, BIR

B, a2 ML TRFERIcEE T

WHons L7V =Y T k- V—L
[F—7" PV #BH%E LT,

Credit: Bill Scanlon

JVARTZ 7=~ NVAKRE GISOREETHY, (=T PVIry=r b F—
LOERIIZER THLT v R« 7 4 E—KIXES - Kl - T AL, #I7ERER, M
. AWIHERE, —BRHRNOOT =207 v u— R&aZit AT,

(o7 avcl Neib EF5 ETCRERERERDOIX, S6RLET—H =T
Vo 7o THEZNTHZ ETh b, ) &7 4 v E—RITGE-T-, [R=biX, 20
T—H DL LHERFOT-DIZ, aIa=T 4 ZRBESHETVET0, |

BIEE TIC, A—7 2 PV L 64,000 LA DY 2T LOEREFG L TLTEBY ., BikliE
NEEITIT3B AT T v hElpoTVND,

PHIIHMICIEb 2 EZ DV AT LABFIELTNDLZ 2 M->Tn D, LML, 7—
HevxT VU TIc ko T, PV BRE¥XEE. BUTIRE. &) - KiE - TASHOMTO
PR L, B AT A ITA LR LTV ZEEEIEL TV D,

Y—S5—#REAEM [F—F> PVl %It Ah

ZRY—=F—¥ERHERTH S, KEKGT R X—EER(Solar Energy Industries
Association) & K [E KB = 1L —% J1# %2 (Solar Electric Power Association)id, 4 —7
PV TuYel FOIFHETHY, MRELELOEVRALZRRESELY—LELTY
T T T TEIENTHZEERHLTND,

2 http://www.nrel.gov/analysis/

48



N E D Ot L AR — k NO.1062, 2010.4.22

PV RE¥(H1IT — X %2fi-oT, MBICBT2HFONEEZFHARDLENTED, T—
BT THLINTREL, ZRUHES T, HODMAENE L, FIEE/(5 2 &8 T
XBH7EA59,

[t LA&A DU BN 3AL, & D WL BB E TOPVEREEEZHY W ET 5,
TOHE. Y T DOR—LA EETHEEZIER L TRDIT D Z ENAREEAD 1 7 1~
E—KITFE-72, [H L, BanFECHFORREEFE LMD Db, ZbiEd 2 en
ARETEA D, |

A—THRKEROHTO LY FEBET  EMTHEEIC

F =72 PVD [=—4 v b« < w/8—Market Mapper)] OEANIL, 2—H|2L-T
— i D W72 i A (time-space continuum) Z {ABR4 2% X 5 72 6 D77,
a—WiE~y 7 EORBGOMOLEEZ 7V v 7 LT, thoME, HDHVITKEREKRE, =
A N, BRER, KEEELET L ENARETH D, FERIZ, ZNENOMNOEECE [ E
FHITHET 521 TX D,

(DT ATTIZE ST, ETHFEMAR L)LV ETIHERZMEY TIF D2 ENAIEEIC e
L1 74 B —RITEE T TAXITH GRS a XA FEMATZY  HEHDY AT LDF
HET7T v 7R —RT5ZLESXAHREIZRDTEA D,
2—PIFRDLRIDNEERZFZ 7 Y v 735200 T, TaaZ NI, A BEITIEE
MWA2 HPFICRBEBENTND 2 ERb0D) L7 4 v E—RITEES T, EFREOT—4
NoE, v~y T LH2LHTED)

o7 Tel FOFHLWREY — LV EfE- T, HMEREMERWAEDE D Z & AEE
fg FlIZIX, =2—Y%y—U—MNT 10 FaTUy NAEDOT AT AT 2H D02 0NN
ZWHETLDON?  2—HFEWNLOnOMOT —X 2k~2 LTV E | H6AE

@’%Efaﬁf\@/@x%ﬁf) FAHZENEREE, e xE. v Fa—tEyYMNTIE. 1 Uy R
B2V 2002 D 15 Fnb 2009 FERGIEEELEEORERN L E=F—F 5V —/L
DT RIVET, 2R MIBEEZTELLIEDBbLND,

[FA72 H1% PV i & i OB ORRF 2 A IR D720 FFfH & 2222 b S
HIEMTEDLT —H_X— R AR Lt@tj LIV AKITEES T,

F=HAERE LW AT AT FEREL, [ 27 « 5 —#(Share Data #3)] d-3
—VEMET LA ENTE D,

b HREFHES L 200 FFOFIZ PV 2 E L2IF#RET v 7 e — FT500 LRy, &
LT, RO AVF—FERIT 3 » AMO F—X VEEWHEERET 2000 Lz,
i, ~%Fa—% v VINiL, NREL 5Ok E —815 13712 1,500 #» FFiZ PV 2532
pént&m9%$%7y7mwkbto

(DX T —2FEELZEFRITHEZBDTND ] 7 4 v E—RITGE- T2, [#IH
DEO L HIZ, MM TASTT — &%%%ibotbfémgﬂﬁ<&of%1wéJ

3 http://openpv.nrel.gov/share
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BRER T4
A=T PV T rY = MIE Y 74 =T MIZET T 50,000 5 FTEAEIZ PV 23RE

[F—F> PV OF T 7 3@, 7
7Y FOBRAE IS T, 1
Uy 470 DOFREI A NDTRD
ZEaRLTND,

SN LFFLINTND, ZHUXKE ORI D 4 53D 3 UL EIZHT2 5
— V¥ —— ML 3,192 AT T 2 Lt 72> TV 5, ZDtk, vV Fa—t& v VM,
Za—g—7 M, TUYFHIM, axFhy MIERL,
[TANAIT A=A VHERETCHOD T LDV AT LB RTZN5E] E~VARITEESTZ, D
72O, ZHUTETHRFDL LY —L7IEH, é%?réhf:%TT*—&%Ef\ FOREA
ERG AR T D Z LIX S BIZHEE LW 72,

[F—T > PV] [T&- T, XX MEIEZZER
YA NNOET T 7O—2% 725 L. 2000 05 2007 FITHNT T, REIL7- PV &~
ATAED 1Yy FY7=0D OYHEJa A RPN ) TR TWADNRhND

A3 RFEFEIL 120156 FFE TIZY — T — « = RLX—2MbABREHI ) LBt 1 &2 £
EWVW) AEEBIT, [Z0Y—nI2k > T U v K% 7 ¢ (grid parity “)IZ A1 7= A
N=RLOEWE N T X TTHZENMRDIEAD | LAV ARITFES T,

(2o BEMTEDSBEWVWPVENIA MR IR TELZDLRTERLLY E~ VALK
TN A2 T2, T O HEFITFEE S TWAH D, BT 5 F TIZIE, b OBUEMNNDTEA D,

ﬁ~fyPmeV;ﬁbi2m9ﬁloﬂ’ﬁyﬁ4yménto

BRI ONNIR T 4 T b D ThoTe ] L~ VARITFES T, 2OV A FOFEFEL
LWEZ AT, ZREKN PV F—2OEHELRT—4 « LAY b USBEALEMST S, fF
KD PVREITH - EHHIZ T v XV EREENAIRRICRDTEA D | &~V ARITHRET
7eo [PV HIGIMEITILRT 27255, SBEBFER TS SAD PV VAT LAREEI N

AN EBSLCKIGHEE L VS HTm R XN X RIS L 2 8Ea X S RBEGFEOBOME (BIEE) &
FE R
http://ja.wikipedia.org/wiki/%E3%82%B0%E3%83%AA%E3%83%83%E3%83%89%E3%83%91%E3%83%A

A%E3%83%86%E3%82%A3
5 http://www.sophia-it.com/content/%E3%83%AC%E3%83%9D%E3%82%B8%E3%83%88%E3%83%AA
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A4 9, ]
NIVAKRE 7 o E—KIE, B, IRk, HIEVE O EL AT ARBEIZOWVWT Y,
BRI & ZeficE A —TF T —Z_XR—= 25 ffo TWET-WEBES TN S,

NREL O~ —7%7 v k381 7 /b — 7 (Market Analysis Group & KBt % & #f 4¢
(Photovoltaic Research) DFEAIEHRIILL F DY A R THRTX 5,
http://www.nrel.gov/analysis/market_analysis.html

http://www.nrel.gov/pv/
FER : NEDO (#HY & {emiis  &F #67)
L

“Tool That Tracks Solar Installations is Open to All”
http://www.nrel.gov/features/20100312_openpv.html
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[(BATREIRILE—RFE] NI A TR |1 ABH

BRI TSA UIZKBINA T REW CRE)

KE SN FRE R VX —F5CHT (National Renewable Energy Laboratory: NREL)
TlX, HA 7T 4 2T 1,000 DA A~ AV U T NERBHIGHT L TR Y | #@Y)eEEHR
EMRI2L W EOY T unmgb B bIiv, ASAFBBHIEB SN D E A L X
2L LTS,

AA Y TF T TR RT T, MOBFERRERNAL T~ ANLHEL T v 7 HORE % 360
Brwar (1,362 6,000 5 YU v hv) APETHZ LI TWAHIRET, H L 124
EHoTW5D,

TRV FR— AL - ZRREEICIE, CKENT 2022 4% TIZ 360 84 12 DA FREHE
BEST DLV BENRRINTWD, TANFERTE, BETY YU i ZHEELTI/\?&E
B OEEREID 3 53D 1A, NA AR TEOOND Z L2755, A3~ KLl
2010 £ 2 HIZ, [FiEZEHE L TWDH EERH L, ZOERIS X Vgt o-aihl fdﬁ“%ﬁlﬁl
DIRAFEPMET L, AFRER L, ERZEERERSED, 7 ) —rzx X —Flo5
G- ORMANEINT 5 ThH S D L~z

INEFERTLONPRKREDNA A~ ATH D PR N b (B LIS BRI I R C & 5
ﬁﬁ%ﬁ%%k@f B AR, BFERTICBEICH NG D 2 LT D, 1 AR, 5
FAIREBREHT 72 2 W REME DS & 2 DB D BEARSOKEN) % 599 2 DIZ, i+ N b O RFPA 2 H)
Ebfﬁ¥éﬁf%*ﬁﬁﬁﬂot%®totoLﬂbéfﬁ\MHmﬁﬂ%%%%wﬂ
— b =7 b BT, L7 S EFEEAD B ORAIZ D) > T e o & [6 URFH T, 1,000
IEDY TN ERETE D910 272DTH D, RERICEEZ:Z &i1X,. NREL O
DA A=y N XA T T A N2 80 JRELE a0 iR 5 B O 5 2 35 L
T, MM A~ ADOPHUICERERHATDEE ROTHEL VW) 2L ThH D,

BEENLGOWEN  HILL. FAX
A AN —T s DAL F v ARV A T F 4 (Biomass Recalcitrance
Pipeline) X, A ARV X—FZ%tE % — (BESC) M2 TCAMEINSOH DL KEDNR
77 X%/?77X'm®ﬂ4ﬁvx%/7wéﬂﬁ#5t | & 7o, BESC I3,
LR ENIAFEFTN S O 20 DR— h—3 i LT /\/f I~ AR O BE b A TR
m#é%l_owf@ﬁﬁm&ﬁ%% DLODEDTH D, A2 —iE, =x/LF

H1 g Z2—7"» b (high throughput) 227V —=r7 &3, BEMLEERE - mAR > R EE2FIH L GRIER
PERHG 24T 5 HIET, BB 7 A4 77 U OFkEr. ARk, I, [F R EOBRMN OIS VAT A TH D,
2 BioEnergy Science Center: BESC (http://bioenergycenter.org/)
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—4 (Department of Energy: DOE) O 3/l ¥ —%h3RE L OHAE AT RLE—FDN
A A= AT R T TR B LIRS OEMBRERRRMO T 0 7T AOSHRED FTlHR S
7=, BESC T NREL 78 72 R & &E| D —-2 1%, HEM O HRaBE D 84y fRE & SR 9~ 5 72
DOy FaROT, MTHLORLDLEYZERTHENIRDELS 0D XKD EELH
YITHEThHD,

BAERNZIEM N2 Z E b oo X D 723 75 A4 ORI HTRES X, MRd THE
FECThD, ERL, BICEYZ2FEEORN Y7 2R LET E WO METIEZRLS, TLED
B2 LT ERARBOBARDFMNS | EE /bR E OB CRER 2 %
HEFEDEZ VG DTl —ARKORZHELIET) XOoRbDENLTHDH, ZTOK
DEONNIE, EBERTKTREORWE LWRT T 24F L, B4 AR At e
FIZFHRIICINETE 5D TH D,

A FIRBHOIR B e b B M & Bt 5 72010 BHE I N AR IS T A 5 < 1
WA OWIBSE L BT 1 DICRER AN B, 5 LB AME N, & B ICHERONT 2
{0 CHBELAE T/ S AHRRHC 257,

FeE DWW LIRS BT Z "9 2 & &, Ho e (recalcitrance) &9, iz
AR T-CHE D R DS e b /N S 72 i) O F
FMHE A Ao 7 NREL O #i
FE. BB U OFMZ T H D
HEHEZEDZ, #1512, NREL [R5
FTDORFHANA Z—TF > N H3 i)
DOALZFEHIMEE, Bis 1. MM 2 il
ORI ONTT 5 Z LIl 2 e C
W5,

. p . _ NREL 1b5: - it 572 7 —>7om 7 - A
BLBEMECIL, DI E/EREL BT U AR, HiTFoonAd AT b e g T
23 &2 BESC THF7E4 % NREL FA L TOESPT RN, T~ 2D
DOWFFEE & NREL O /%— FF—(%, &7 7 AR b LBV TU D, Credit: Pat
) Corkery
D 1,000 KORTZ &0 LT-fER. B

SRIRRE CIE PR B 25% & W D BE R D RN H D Z L 2 LT,

#3 A A E = R L ¥ —JF : Office of Energy Efficiency and Renewable Energy (EERE)
NA A~ AT 1 7T A—http//lwww1.eere.energy.gov/biomass/
4 A ER RGNS « Office of Biological and Environmental Research
(http://www.er.doe.gov/Program_Offices/BER.htm)
By rn—2 (ZHEICETIWE, FVa—A5 TR0 Db 0RRNo TSN TEY . ZoffEx b
FHEMES,) DEEOMEICL 7 a—Rcplishsd (BHbé v o), S BT a—2ARMAEY O
TRV = Z ) —VTEBREND BEEFEE VD), ZOLIRTrEREZFHPALILLETHD,
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BRtEShi-TL— F TCEEGCOITONENTEE

NREL TOEZ/RT L— 27 Z)b—%, HoEzma L, LobHE AR FERTIE Ry
DA% [FIRFICARAE 92 OB 72 IR, 713 X pH SRS RHL LIS 2 08T - 3F
fili (assay) VAT LAEBRLI-ZLTHD,

[ZhEa— L AL 0o THIRE T, ] NREL A AR —DF 4 LY
H— Vb TAF—FKiF, MHAREOKEXED 96 7 /L (96-well) 77 L — k%
o T ne, ZoBd_7, —&IZ, 2o L7 b— M, WiEEZELEZY, o
TNREEIToTV T EEIHEHEND
23, NREL OF — A7 L— F & HREd
HZ 2k, WROSH - FHlSGATH
SHEERL., 7o LOFIINAL I~ A%
EREICBRAT AIEEZ Ry MR Z SH
L HEEROT T, RTT0H% T (U
SR == NI AST2BNRLT) BNy
T4y T e )= ATz A NEEFND A
NREL IZJf % . 1Ry A&/ B ¥ J

3 e EE S P NREL 0> L@ E# AT 4 —7 -7 v 5 — %

L—hDOT = VIZANLS, NREL D7 L — 2 DDEFEFLTND, ZiuL, M E L
= _ - R INDFEEZHT DA AN—T"y KT

ffﬁ%i% 7?&;5m\/4ﬁ72 o A DT B

ORPLE (Bl L OEY HoRbge LT Credit: Pat Corkery

b, EO®ROFEROE (B TR T2
BEEOBE I DI va—A Fra—2,
fhORE~DIYEE) FORERE & L CHiEE
LZETHD,

WHE, 7L —hMZHD 96 DTz LDZ
NZNICIE, A A~ AZADF > 7% bmg
BT D, 7L— b 20 ffEA BTS2
EMMTEHDT, £ 2,000 DY > 7L % ] . - 4
BB 52 L b CE D0 THD, Fr | N PIEREDI Bt o2
TR —2D&ENLHOIHRE~BE) L7 I, FEIZETLCH LD Y bmg AD
SEEL . fEdREA R — R BT D D)
rans,

_ah

6 2— L% (eureka) LiF. FUIF¥IET TROTF7] LWHIEK, TAXFATFTAN, TAXFATFZADEM
ERALILEXICR LIEZESETHL LSO TS,
FEETCE, = RCABRTORTWE, ZhE, well JEF) EFFATHAS EEbnb,
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[FIRFC, & v O—H % FCTEEfRE D — R & 7o 2 flasE o b E BB T
DREMR W EN D, & NREL (L% - fillii Rl 287 L —7D~—7 « T—E R Eff~ 3 —
T —NEEoT, TIUDDOFEEN, Y T UNERE SN SITOREE e PICE T A FHIC
BIMESHIRE, HDHWVIEZ ) LIE#R & BEST b, [ & OB 123 EE0 Rt 2 IR E
LTWDPRHLNIR VRO LD F—EAKRIZZ HiE- 72,

REBOBRLIEVORRICILEEFE EILELADE
INREL O &AL 7T A W= 00mE, BICHEREZ L7269 X ) iz o
LZOTIFRL, WA Z LT RORERELBATHILETHLH D] LT —EARITER
oo Floo NA A= bgHT - FHMIC LY TRt
Na—RAE R TEXHEDT A7 7Y (library) O
BRWRRICZRY | TR DN 7 TV (lAE DY)
BRI LGS D) Lozt ThHD, HIELETDHDIL,
H SR OARFE CTEE RN i IRV &2 ROT 5 2 & 72
T, A A R BESR ORL A A D & oAl
TEHOMEBELZHBT L TH D,

HERIE DAL FROTEE N S T2 & WO T, #Hibs
T AWM E — DI\ DO T RO LFHEELSB L, XV
EWRHERRRE BT A ENTELDTH D,

T—EARD 7 N—T13 DO KFR BESC D5t
EWIILTRY, T CICENEEEN (Quantitative -
Trait Loci: QTL) & IFIE % Yetafhk kIcd % 18 & ferd S g?%m%ﬁ%ﬁ?iggf
N . _ AT~ J7a .
LN HEEH A LT, QTL iR LIl nWo Z LT, WRZ2 T O BT D N A AL —
DNA 9 2 FOBIBTNOD “EHEOR HFOHIZ | Ty b AT T4 THITE

p Ny ; - S NATED 48 ODRT T DY v

S s NHLRVZEUN T 3 \ .
&)’én")ioo 0)@%%7\7(@73\,\%{%1/ i) @%Tb V) R LT D, B 2
ZLERLTWD, DEEUHIZEEDTF —L08Ey A | o X 5 |2 Mok % B L C L
By NORE AT L . FOBITEESENR NS X | SEODLEZE@TL LT,
M ERD A S, TP @h%nﬂ VESIS | S e g & 2 2 R
S ENTED, BEFALDITI 100 REDELETZ | /o8 f 4~ 2 2% B4 5 D10
R 2B L R Rl R T — OB 2R AT 5, @@?EET%&
SRS, AT BEERIC R L ORI 5 & O ey | Credit: Pat Corkery

MBI ZH R &2 3 BIs T Th %,

8 Chemical and Catalyst Science (http:/www.nrel.gov/biomass/chemical_catalyst_science.html)

B ) AOBREET DL Z LICK D, TOMESNGLEOMABRZ NE L IND & & A2 0NENE
L L7 % MR DRy ARy b Lo, (B HE(LSERMEAEY SR . KPR A
BEAN  BAREIFIRSRENS LR R P st B 2006, p.38

(http://www.nibb.ac.jp/catalogue/2006/pub_3839.pdf) )
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ZTNTH, TNHTRTOFEEY TN EEET LD - mEn2 REEZLOM
BNKD, T —EARICENRE., FEOSRRSY > 7 L OMEIE TR ERO T H
B TH o T2, AT HBENN RS> TnD] v,

WMt OB EE - IR I ES K> TWA T2, HHI1TRE 5 Bt aEiEd
HEMRTET TR, MBEDRE IR0m a0 TR OIEWICE#E T 5026 LR WEE T B
ROTHTHAD, [ZDOAT T4 ORBZTINE ZAIT, ENDIEFICRN &
ThD, MYERERFPESCREZE NS, WWAEBTESN FAEWRE. Db FRE iR
F. A A EHRFFE (bioinformaticist) | AW OMIFLREREE DO BFFIZ E T, 8L iEIK
ORFEENRED S, ZNOHTXTOREERHG I LaTiuE, ZOEEE2279 52 &
TEXRWEAY | ET—EARITE I,

(MEFERRFENLT TN ELNTL 28T, 4%, Fx OWFZEITAREICHEA T
W5 T —ERARKITZ i) 72, NREL /38— b —2i, A —72 U v PENLAFFEFTH0 (B
#HD 1,000 KDY > T I)VOEILT % 55HT) <° ArborGen (Fifx 7253 X 9 e K& A
THHEERDONR—FF—) Lol hERETNTND,

T—EARBIORT LA — FRIZ, A A~ ADOREHIZIEFIZREWVWE S H, 31
F= ZEREATF S WL REEZ WIS 5720, KT OIRERE AT 2 OB Z i L.
BAIC Ko UTREDIR T AZWOT L HTED00 LV, AN A~ A FEHIA G
ML, ACEBE L, ACHAET S, BNOKSLEHOFEH & o mEE T &R
X5 DM, A A~ A IE% 20 FETHAFREREXEABREIOE M d 52T
5] &7 LA F— FRITET,

NREL D/3A ZFREE L UL -~ AT DR OFEMIEI Y = 7 A R s 21

‘(‘\% 60

BIER : NEDO (Y #SemE 5% )

Hi# . High-Speed Pipeline Revs Up Biomass Analysis
(http://www.nrel.gov/features/20100308_pipeline.html?print)

10 Oak Ridge National Laboratory (http:/www.ornl.gov/)

11 f 2RI (self-assembly. self-organization) &i&. £E#D KL 5 I2iha S OFIEIZ: LI B4 B & THLHR
HEE OV THEOZ L ThDH, GBI TSR, varxXT 47T
(http://ja. wikipedia.org/wiki/%E8%87%AA%E5%B7%B1%E7%B5%84%E7%B9%94%E5%8C%96))

12 X1 A RS- http//www.nrel.gov/basic_sciences/technology.cfm/tech=16
XA FA < A—http://www.nrel.gov/biomass/
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[ThLE—]

REABRKFBCEEREICHNTHILVELNVE I REE(XE)
HEEMNVERTRAKI00E FILEH TS A%

201044 H1H, > F AW T, =x/F¥—4 (Department of Energy: DOE) D &
TA4—T v Fa—REIZ BESEOTHERFEMEICH LT, SOITBLWEELRIT S
ZEEPRE LTz, T XV IHEFIL, 30FEM THRAL100/E FALGREDZEINTE 5 L o1
70 ZbRFEOYEH A R K16,40005 R HITE D, FEMIRAKSR, S— b —X
—. BXO HARFO LS REFEHEERTO AL OFEEICLD . RRIGGERES L.,
A ERERIBACSOKBORL[A~OTH 2P <. 2, 4#14,600 5 6 D H A LD
PEBRT 5 Z L ITHEY T 5,

[ZNHDOE =X FEORKYET, REBME CTHFESLE VR ACBIT DA =R EX ) 1TH
HEBEANT 9 SRR IR DT, REMICESE RN Th b, BB HEICHE Y F
BOTZFNF—REMZOE BIFHZ & T, KEOFESCEEOREZHH L, RFE5
el L, ZOEKMHEMIChE> TRV —t X2 U T 4 2EmDDLLICRDEA
Ve | ETa—RKEITEHERT,

SASIHIZAR SN HHEMETIX, T O 3FEEOZIEHARRE M MICKT 2 BTDOHE =3
HENR I DI LS REINTN, 2L, 2ROFEO T RLF —fEHEDKI18%% &
DD, ZOFEEOEAT, ZNOOREOT R VF—HEEITKIEICRE DL, & 21F
RAERIRAKAR TLT%, KRBT AL L T30% L, EOMHBEENFHN SN D, HAKIHED
BUET2016MRICHRN E e D03, T— e — &=, W ABERRE., KIERE., BFL L ORE
s BT, 2013 LIRICRIE S o /bl S D,

FARYEMED T, TRAX—RIIFRELEOIEL RO, NS DOEERLEDRIL
B, BB AR U CINEHER L TV D, A3 KFEESBELOR, =3 L%
—HIF202 BT S EFIERMBICONVTHA =R EEZ AR, FIIERELE, 2
L0, HEEOT L —REDOAHN, 20304 F TI22,500(F~3,0000F R/LED Z &1
2%,

® 20094 3H- MPc\ ‘&, FEVEIR, FEEMVERZ &, 2007 r/LF—HL -
2724 (Energy Independence and Security Act of 2007:EISA 20072 E %
BT RETRIE SN HZEMN B LOEBHR L1450 H,

® 20094 4H— E LY, REHAA—T LY
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20094 TH — H0LTIR KO EEGHAT

20094F TH — EBHERRE, =7 2 EAKEEZR
20094 8H — #B A ik

200912 H — ZEH HVETER

20104F 2A — IHERE—X —

20104 3H — FEMIEAKREE#HE, BRmE, 77—l —%—

ZORMEEOHEMAZ RO D Z LITNZ, A EHET, BATOE = 3B & Kig 25
IbL7z, 72 & 2 IEFAEIE3H29H . AeroSys, Inc.™ (Zxt L, M E 24T o 7= ik Brfs oy, 5
X —HENREETHAEIN TV LT XV —HEEL X T EEE RS L e
— bR T ORGERIEZ IO D KoM Ule, ZOFRELENTE LR IR DI
L8900, FEFSIERE, —B L THEBIIZE KOG = x L k3 50 A 21T
ST,

FEAMERIT, A 1R ICIRE LI RRENSBIRTX 512,

FIER : NEDO (824 B JHH B

HH R

“Secretary Chu Announces More Stringent Appliance Standards for Home Water
Heaters and Other Heating Products”
http://www.energy.gov/news/print/8816.htm

1 http://www.aerosysinc.com/
2 http://wwwl.eere.energy.gov/buildings/appliance_standards/residential/pdfs/htgproducts_finalrule_
notice.pdf
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[TRLFE—] BIRILE] BEF - EH

HASVOHEEBENEOT 2 VEIRTL (M)

RAYDarBa—2REEHIX, O OEEE IR CTCRERT — X B ATHEIZ
HYAT LEHFE L, EOMALEREFE Lo T D, ZOREIT. T Y — F QX
D) s R_RUF~—2 ] OBT IV —=TH5D [JouleSort 1] OHFIZY A T v 7 ENTWH
%, IJouleSort] 1X, 1998 4F, KEDEA AL Ea—4RFETHLHY L - VLA KRIC
XU, WIOTERSIN., XELEHEZ T - —EOMEREFHEETHD, [V— b - X F
v—27 ] OHFThy TONEEfMRE LTI L%, PNETRT RO R NT — XL 2
TAELTRBHZNDI-Z EEZRLTND,

B #1127 — 7 K% (Goethe University) & & — /L 2 L — = T £ Kk %% (Karlsruhe
Institute of Technology: KIT) & T& v | il O X &% > 7 4 — K K% (Stanford
University) =1 o &2 — 2 BEE T — AR RO A R Y iz Tz, ZOHTX - T — 2L
P AT WIS — 7 K5O Ulrich Meyer #i4% & KIT @ Peter Sanders KK D& D 5t KIT
D& LFRFE(PhD candidates)?E£5 Johannes Singler K& 7 —7 K% Andreas
Beckmann K2 K-> THF S vz,

ZDAVRT 4 a OEOICHEFEEIT, £ 100 XA bOT—H ¥y B KD
10GB (gigabytes), 100GB, 1TB (terabyte)® 3 fEi¥iDT —4% %V — k L7aithide o7
molz, K 1TB (10 ¥ 2 — M OE SIZIUEA SN ZHEICHY T 5) o7 — 4 &
IR B 72 DB T — 2N oo x X —X, DTN 02FuTy M (BXZ.
K2V MLEHRESEDLDICNERZ XL —8) Fol-,

B L AT AR, BWENELELETEY—N— - ko —%F 5D IC,
TRIE S — oV aryrficR sz~ 7nm - oty — WliEA T AtoT
Lo 7't v Y — Atom Processor &) T H LW, Wi Sa—F &2 L oTH
50

BFEE-BIE. V= FIROGWT AT AL EHW, T REBICENEZEET D/ —
Ke RIALTDRDHVIZV Y v K ZF—h « F 4 22772 (Solid State Disks: SSD) A fif
A L7, SSD i3 EHE TIEIHEE I L WO MERERD 5,

[RWH TRIUT, BUEEDIL TV R AT Lnh 8% < /N TIHEE ) 13D

1 [Joulesort IE, ¥ AT ADTFRLF—ROFGHICIR O LK FIEOTA KT A L DR F~v—7
ThHbH,1 5IA : http/leetimes.jp/article/22189/

2% : http'//csl.stanford.edu/% 7Echristos/publications/2007.jsort.sigmod.pdf

2 http://e-words.jp/w/SSD.html
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B, BIHLTEMET AU AT A AR > T 7ZA 5] & Sanders ZiZITiE - 7=,
ZOEIINE I AT Ao CTHAGER A ZEKRTH Z & T, AT IT SEiIzB0
TEDL BEWVDOEODT XL —NEIRITELONEFEA LT,

BEbiiara—% « A T RACBWTEBIARBEO O L O TH LT — 4 -
V=T 4 U TNERERS T T ey =7 hOT 7 —F&47o72, HlziE, 1 %—
Ty M SN TS ar Ea— Y RREDT —Z 2ERT 2563 ETHD, T—4
EONTT D701, FEDKEETY — FSNRITNER OBV, IROBWTF—Z DY
=T AV TE, RBT VLT AR R o THEERERE RS, 0, =
YEa— 4 e P U ADS T EBERIRE L o T D,

2007 LK, [V —b « XU F=—7 | FEARLVEHRSNTND, Z0ar~7
4 arDEERA L N=ZE, A—T 4 77/ aP—4ED Chris Nyberg K, t
2—L v b+ XNy H— Ftt® Mehul Shah K, v+ 7 1Y 7 ;LD Naga Govindaraju K
DEENLTND,

FEAERIT FREOYA R TEHTE 5,
Sort Benchmark: http://sortbenchmark.org/
Goethe University Frankfurt: http:/www.uni-frankfurt.de/english/index.html
Karlsruhe Institute of Technology: http://www.fzk.de/fzk/

A NEDO (0% @BAEH (i HT)
L
“German scientists break world record with novel data processing system”

http://cordis.europa.eu/fetch?CALLER=EN_NEWS&ACTION=D&SESSION=&RCN=3
1933
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