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(—)AERIZEVETTHIA R 8 A 22 BT/ 3:00 & 4:30 &§hif & IMAMURA Hiroshi
(S 0 8 KB 9 HAFRIERLE 7 /48R B AL H AR R BERT S AT(WEIT) »
WEIT #2{it 7 £ T8RS - MRS EH A GETE REEEamnt - 2 HEE &
M EE IR Y SR A A B 2 A - B B B AR B S = R R R
T BAEEREST ] IEC 61400 £ 50 TEER 2 07 - BUG=T (BT & i Ae 1151 (CFD)
FE A4 RIAM-COMPACT, MASCOT, WindSim, WasP & « 534h » ¥
HERERE TR T 5% > DA RGEME AR IITHE S iR BIIA TS P A Tal s -
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£ 2015 S OABER G (Class NK)BEEFEHTTFT(WEID#ETS{F » MRS 1FEE
e 5 o3 A R AT S BRI 8 k(R BT B TR AL AR AR S T I e R RE AR R
fiEA % - s EE O O AEYEE - I IR e e T A B TR R
PRSI E RV B FRTE R LU R SR AL -

£ IEC61400-1 ed.3 (2005)8Y(EET » S2ELEF PRIARE « = - £H58 - FHYLS - 35
M~ R~ BREY - &8~ BEREASKEE - Hdr » HARWHIRE ISR T
BVERE B3 4 @ B ZOR B « 56 Class T ERE ARG Vave/Vref EL{EE
RENESRIE A a4 & » LR E ERSR VA St B AT S HE I - ok
B TR R IR AR - AR T BV e R EaR A TR 7% - FrE )
SRBRREFRAET SR T L 2 s - BT SRR IUR R RIER S BUE 76 258
(RARRE » Hoh R FAER 28 2 (H AT B IS B R [E35it B = 2 BRI A
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Wind turbine class I 11 I S
Viet (l$) 50 . 375 ¥k~ TEC &
TSR B
A (BISEIT) Trer(-) 0.16 et R
B AL
i b i ﬁﬂéiﬁﬁgg
C (FEEFT) Let(-) 0.12 BEELZ(E

FE: Vier & 2y 10 S8BT 2 BRI 5 Vave : B FE IR 2 SF- PR AR
Tret : Ry E TR 15 m/s BHERERE 2 BIZ(H

Class T E4E GBS PEIARE - B4 - 8 - 28 - REF - S
JA Class T SAREIEIT : hEIAPERTRIRS Class T F4I0F T E B IHSE
4 - BRI FOR SR Class T 1 57.5 m/s (925K - BEFR Class T il S /EH
& > BHEARE REF - BEERAHERES R R (R0EHE) AEGRILET]
B H 2B EHEAES » BiER Class T (BRI REEFMAFALEA M -
I AR D RR M TiEseit  HBET M EstE 2 Sa i reftEs
2Rk > DARSIEFTA ERR PTG 2 83 - AR i 2 FT AR A 850h
B BUAPERIEL (AR - BN E RS « RS S R4S -

IEC 61400-1 Z5VURRERHR T 2005 FHTTHIFE =R » AFL 2010 FEARATIE
EETHR - FHBHART—RRI EZEEAT © 1) — AR IR SB BRI R
(AR > 2 IR B TR 2 BV TRk Bl 2007 2 98 3 DEAT MR ST {ffi(Weibull
distribution) 2 {4 ZURIERIATIERE (RS - 4) BEGRIGEGTZE R 0 5) B is
(REAaIEET > 6) TG - 55 7 BilERIZET - 5 9 IS AMES 10
B IS © 7) REREE 14 BIFEA RIRAVEORRT T - 8) HlHHRYRGTH erHk
W i e B TAEE S SREIHSHR T el VTS 9) IR St |
ZRIEHEES (Monte Carlo Simulation, MCS)  TEAIEAVT RIER Ml EUEE > 10) bt
SERERTRL 22 2 R B IERGEREEREER RS - 1) e AR « KRR
R BT AL - 12) iR BRI -

AR T EREIA R REE S 1EC AR - ERE N Eas S B EET
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I ; 10min. av. || & L 10min. av. ||
~ 5 © Bin av. - L © Binav.
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& - 20 11 FUR © 78 IEC SRS Em AR Ry 73 m/s » FREGES 1.4 - 1£H
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BN R BIET R S bR PR A RN - IEETTR R - HER
$ARS - FERG R RETHNE E R (L3R5 » 72 DLC 6.2 TPATHE » EH%AE+180 FEfmAT
Je3te » FEM BB EEE N - BUIBEIES - SR E LA BszEE - iSRS
FERRIR R - AR T A E A IR SR (B ZE SRR B
R — S R 7R 3 8 25 I TE 5 8 - ER AR B AR B I Z S

WIENILAS S -

() B E 2 s s TR E B PR AR T
1990 EALHIH » RIRBEABUNEIR (Fl0FHE - MEEARR) SGeTREs

i JR I HEEE LU RY 20 2 3 E Bdh » M LRSS RECRATA R THER A AE

fEte » DUE— SRR R R E AR R - PRI IEC Fifa e MU T AHRR

Pt o TR TRE R T Y S TR ALAE 2005 FEFTIR S —MZ BT

REETEESR (IEC 61400-1) » DL 2009 SEATHEYEE — R RIS 13K Z

EEpEfEAE (TEC 61400-3 ) -

(1) IEC 61400-1 KB It 2 HAGTEOK - RLIRECREI . TR5ERME - B
HIBIEE T EH G AR IHEE 2 (RE/KE - LA RIS
fabe - EAERNEBEARATA R 2B - £ DREORE SRS -
et ~ BRI 2T e TARERGITHE » TR Y BT iR (F B4
R R B AR e et - BUE R EE - RN RS - 1RIE
B b 2R fy o

AR R MRS T T A ARG » BRI SSREE) DR RI T T A
TR TE AR ZTOIRAS ~ HAR BRI R s HiR iy SiEm R
BRI DN R TR Fra B REAE S LA A - SRR R %
Z e RS R X BiE SR PRI HE S - RIRsEss
By IR R HIRRE B FE N B IR 2 R U2 1750 -

LTI IEC 61400-1 {2 T2 B TR AR LU T i 22 22 Sl
2T 1 EREERA B USEM T G AR R 2 BGR AT
Az —RZEEH 2. BESREARDEN EEWME Rk HhREREEER
SE AT A 2 Rk 2R - B — R e SRR IATE A 2 5
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HE ERBNUEEIRRE D » Rk TR EDHATE R < B2 =m0

AIfE R BGER S B A - RIS 2SRt 2 BETE
# S ahEl IR

(2) IEC 61400-3
20005 » IECHZflTZ: B & TC 88FasA I E B AE B ST EMAETEC 61400-3 (IEC

2010a) {BfrA2E S 213E5K ) (Design Requirements for Offshore Wind
Turbines) » LA SCRTA M E TR B IHEK o IR E I 2 BoARE
STEORER Y » 15 SFIEC 61400-1 - MRS ELA ARG T E sC 45 RS0 E
M  IEC 61400-3 B HF IR BT E0R 2188 - RN E 8t
FEE TG I B R  ZEA PSR GE « MR P GRS - ) R IRSH
F o A BREIRG T BRI - BRI B EAN IR R (B
o~ BE - GKIIHES) BRI SEEHRRN  TIRSEAIEE
RS Pt EMUSR AR E R R BN L BR)NETRETER  EER
TR R D HEE R O 2 T2 8N » TR B IR S8 2 TAE5e
Mo AIPERIEAIRE 24 - NEREE ) R A5 - I B SRR TaLET
s e ARG - ZRMBATAATIEL ~ 4548 - BEARIT - L2 AR B HFHTH
THERRSIERE - Rt BIERE IS T2 ElaiEs - 71
BEIEIER] L B0 & B2 BIPR IR T 2 i F AR RAA R AR ER - I HIEC
61400-3 JEEAHRH 2 IECEAISOREAE—[H 28T H » iR/ EZHBIEC 61400-12
JE DG ST EORIEAEE SA — SME(Ian © TEC 60721-2-1: FRERRMA 73S
AE-5E2-1 B4y ¢ EREER(FE RSHIROTRE AR ¢ IEC 62305-3: TR,
RE-SE3EN Y - SR A SSRGS ¢ IS0 2533 ¢ fEEE KRR
ISO 19900 : f/HA KRR L3-8 B MEKEEHRE 5 1S0 19902  FIHAIRAA
RLE- S EESAAH) 0 MEILIEC 61400-312 48 B 2 A B 22 [l THERT %
it Her 2R ERERIEC 61400-1 7 3 E R -

(3) 1E[EH2 K T AR A PR /A T](Germanischer Lloyd Industrial Services GmbH)3E
IGLAEA
GL ERIFEME T R eH S IR A ARATEGTER - BaEUETE - A% - Mk - 45
1~ PEEHS - BT HER - R BLRERERE - 24 ERETE TEC 61400-1
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T IEC 61400-3 AUAZEREET - MlZe 2Bt B W EEElE - {8 IEC #EHE
PR S BUE B REAOPDRHERR - AR - T GL ZERIATHR
22 2 HBSE ERURTAIRIRME - 3888 S - GL HERIAYKUELL IEC 61400-3
5 B HEETHEBNEEEI IEME - R SRR AR R
GL #ERI{EFEH LH= 38 - AR SR Z R -

S -BEREAGHEEERMEX

PHESE 2 & (105/8/23) EA R EHEFEAZBORLAHR - LR
A 12 FE 13 - #thEk B RTEE P40 28 [EReREES: - Hpaya 3 (EReE
GEEREA £ 3 BHAEEHAZREEE AR EE - BEREE 60 m/s
PLE -

%3 TRIZEE H A e a A ) [ R

Observation Site

1966 6618 853 | Miyakojima
” “.1961 6118 | 84;5 B Murotomisaki
1968 | 6816 79.8 | | Miyékojima
1970 | 7009_ 78.9 Naze
| 1965 | 6523 171 Murotomisaki
) 1945 1 4516 75.5 | _I.{.(;soshimé L)
1956 s612 736 Naha
197647 6420 . ”772.3 | o Uwajima
1977 7705 702 Ishigakﬂinia
7 1975 757173 | 67.8“" Haéhijojirﬁa
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SEETE 2016 &£ 5 BRIE - HAFrZ 2 I3 B E 2012 & > 1 1999
FRALE  REEA A Z e AL SRR IRIR - 32 4 1 1999 = 2004 £EfE 0 A
IR 8 2 fBIR - R B IRIE Ris 2R P h B B B i AL AR -
PRI Ay TN & A AR BT 2 U IS B S 2 3a T HsE B AL | ) 8%
B SIREESRGT R R Y stHE R ER AR UGG TE TR MEA
GIEH T T

1. &b CFD (GtEREEHE) ZI7iEAGHlEEt 2 B
2. MEZESEGBESRIIFRGM 2 E bt -
3. FHMEREEARZRaR AR R 2 BV -

Z AR 2010 £ 11 FEEH 7RSS E AT HRE - )

% 41994 g 2004 4RI zﬁﬂﬁi&xﬁtﬂﬁfﬁnﬂuiﬁ _

1999 Kagoshima 250 kW RS EIER

2002 Okinawa 250 kW HhEL eI
400k W ERe
2003 Okinawa
500 kW R R
2004 Kochi 750 kW HhE HIE ZE
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HMPMERAY IEC fE# > B ZRER S HEI R 5eE  AEHA
T2 RS 60 m Z FARE TS I HigHIETEEn IEC 1248 3= 5 & IEC
64100-1(2015 H/55 4 R Z B IHEEER » Class T A0 T i sw e Z foR( T -

2 5 IEC 64100-1(2015 £E/55 4 fi).7 B &S 4

Wind Turbine Class | 1T 111 S
Vieg (m/3) 50 42.5 37.5
Vave (m/s) 10 8.5 1.5
Vet (M/S) 57 Values
A+ 0.18 specified by
A 0.16 the designer
B 0.14
C 0.12

s LS PR R S5 345 - DLC 6.1 1 DLC 6.2 £ 222 e S
¥ BB BN 15%3EE( B » 18 IEC 61400 55 4 BRI T FE0HIES
PR  EBEGEAR 15% » RIS G AR T 7 HER
4B By 30%H% » 7=1.15 ¢

VU ~ B R A IR T SR T T Al

(—) PUBETH R B E T t 2 BT

1. R A B RT3 2 BT A RS (BN HLBASERET Rt
1L BB TR Y NS - IR AR SR FUR A SR,
BHE (B  BUTRAESED » A E SRR - (RS
TR ESAES  (EREMLE R - HATEIERE [EC 61400 %51
GL Offshore Guideline {8+ HEEL B S R 2 el el t 85K UG A
B TR TR TS (5 R R S B (A S S R T R A (T L
L EEE R R E S S BRI 8
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2.[#P£ 8 T 7z & @ (International Electrotechnical Commission> fif# IEC) 1 f] TCS88
HATEAE!T 1EC 61400-1 FEESETURREYEH TIF » fk 1EC B4  HEHH
BEURTEER 2018 4 1 HHEH » 3% IEC 61400-1 SBIUARAVE ZE AR i
DURE Z Bat R AR LB fTRRAS N T — Lo A AN - FTARELSE 6.2 &
T LRV B S (Z R & el A B B R IS NI | Class T 285
# o FINEAR 2 Class IB EJHENIE Class T 225 M% & RE Class
OB, T ZJ&8 Ji#% - It Class T 2 2% E# A 57 m/s  FiEHS Class122 50 m/s ~
Class 7 42.5m/s } Class 12 37.5m/s 25T R/ {83% 6.2 b thisH
Class T 32K ] [RERTA W] fe 2 #vir SR R EE SR 2 RESIR - (YRR FRIBEAM
s E Y S0 S [EEFHI 2 fim B2 SR Class T 2278 - 1£ 11.3
BT oA R S5 AL JRU R ET fit o i L AT L Bt L8 = AR [ BT A1 R AR
Mz b ek o Migk T 45 H ¥R W TR A % E 4 Measure-correlate-
predict(MCP) /772 » (H GRS AR &80 PAgh 1T RSnE &R T 3
i R JELER R A B _E AU R s DR T R AR R AT 2 AR (E A B
RIFARARZAHEENE RS- R EE 55 (Monte Carlo Simulation » i
MCS)$EVT RIEECERE » (8% T ME T HOm 2RI X ZWT ¢
(SR EF SR - SIS EFEEE 2 500 B R DI BV Bl B
BHENASETHR  HEEN ERRFENE T LARET] - FR
KA ~ BUSHET R TR S 6{E 2 8 -
QE4: &R S © $FModified Orthogonal Decomposition 753 » &k
RBSHE A EIPALRE - FetEH IS RN R RE R A
» FELASeR O R R e BT BV M A S B & -
G)TEHIZATE BFE R EA © EEE R R KRB S & B R DL
HEm AR EGET R T2 T R E = 2 SR KR ) -
3AEMRERRAF T - TR R ZE G 11.6 i K "HiB AHFE B I EH# &
Bl 2 RSO " HRE S R B T B R B T 45 ER A HH B 2 T
YR I BT S i B 2 M R AR (frequency doma,;%)ﬁlﬂu\ AL E
ZITFELT > THEZRZ B AIRENMARETE 8 A S MUER o] URIE IR T F5HY
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SRR > ZEGIRE ERE | FHE TR 15 (CFD) Y kA
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BBV R Mim RS H - AR LBIRRIRA Y Gumbel AHETE
B HOGREEAT
Enod (u) zero (u) jmmem( ) F,uu = ]10 /n !IGJLL.'(J (n B no )/fz X G(H)

Hp n BAEE > no BRI ER S0m/s Z FF8 0 G(u) Ay Gumbel 734f » i LAl
A FEEZEBUT

G(u) = exp(—exp(—gﬁ;—c))), c=V-—-ay, a= O'p\/g/ﬂ"

1 n—"r
mod (u) zero (u) + £, nonzero (u) = }: + - 0 G(H)

— II‘I (_ 11] |:H_n—[‘F:uod (z’{) - ﬂj}] = =
]’I‘“‘J’ZO 7 a

Hop u AR KR V BB IR AR » 0, REFRARBEZRAEE -
B 16 BhREBIT MBS & B R K RETAGSER - R R HERER(EH

T o

) ;
\__\ 60 | | - ” i
= Measurement -
— — Gumbel + Modified Gumbel 7 ;
o 50— -7 —~l
%J‘ | ““'Uncertalnty (1a) - -
] oo DL I erTvEee e dveson e
n | 45,8 (m/s) - i !
40— -5 _ - iy
o : - .
c i res i e
._,—{ -","‘ L -
30 opoteTT - -
£ T
) - T
E
= 204 L
o
g Return period (years)
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= = 2 5 10 20 50 100
3 L | I | |
:
::_: 0 ! T -
-2 <1 0 1 2 3 4 5
Reduced variate -1n(-1n(F))

[ 16 it 2 B R BT AR
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R R IE > 5 E H AR 500 2 B AN BEEL 2 BRI HER LA » UERaRE
FOREBEZRRL « BN 1 - BBEIERRE « BB T LA AR SR
- REEAE UM MG 100 5227 [BIERFHT - RS- REEEILE(Z {2 2 Gumbel
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L Fig direction
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e tocdrabe 47 N
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- "—”’“ i A A ' wind speed field
1 LU TFE /)] | gradient wind
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- kN NN N /,‘"‘ / {correlation of wind speed
. ™~ 1 4 kN *"""“""' B and direction based on
adius of maximum win x
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L}J | " |
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Istatistics of
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17 SEith REEHA 2 PR EE
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18 ZEi-REEIERIEAEI (% 2 Gumbel 4377 HE (il R 2 5 KRR

AR T4 8 8 PR Ry e B\ (= B AR P i T (ISR 2 15T - 408l 19 Fvr - B8
HIE R ISR R B eI R E RS R i T TS
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Diameter

@ =1 at the top

/
1.378m

17m
t=10mm

Tower

x hEIth

35m
18m
t=12mm
Z
180°
il Diameter at

X Yy the bottom
f\ 2.46m
0= 90°
19 3T E 2R 44 i S A 5L

20 BAMRITED T ZEER » RE P LF BB IRASLY 0.6m B » B
HEMEY > LHEAKATER 07 ~40" 2R BIHERRE SE LN
2 FE (40l 21 Fros) o
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* imperfection is considered

« safety factor is1.2

20 EOBSERZ A IRICR R

The ultimate load differs
considerably depending on the
direction of load

600
g 600 o -
]
o L~
o ] .p—:: ;4Dn | .-_‘/Vf’-/,a
H o ®
OeSE T = r30
Load direction 50° =
A e o v [PTPTE T PRSNGSR ., 4.1 Vet I j 200 —
()
f o
'_- 100
(1]
[} 30 60 €0 120 150 1680

The direction of the load

The tower buckles easily when the
wind load acts on the tower with the
angle range from 0° to 40°.

; .
U WEAA 90
417.266kN

0.689m

Load direction 90°

21 R[EJTm AE L h5R A
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B > EHEE S EEE LR B ASOWT) S IR - Brss R
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24 - L BHHE A ERE - B AZAERL UaEEERveitE - IR
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F & WY RINESHIUSE - 2o fE RIS K55 -

H AT THYE DRI A T A ke X ARSI B HER R s mR
SiHE A SE@E TN - W e T A RS EFE R EEE LFER
12~ AEEREEIWE meVHEIR ISR Z0K - GBI & F B EERIHRE
BE TUBRRERGIR TS REL L BREE I tmE 7Rl -
TELIES ~ B LEVEFHEE (AR TEEEEER GHEA RN LR E L
FZEMFLTEERZ M i HAREAEMEIFEE X BRIAR AT 5
FOREEme BN GHoE T ® - MR L 8 LIEREERES  KEHEH
ARETFNI S TR FH G 2 EFEAIEEK -

TEsZ H 5 3m s H A AIR &3 e H 2R G RS  T RE 2 B 5T
FRRMIBIEE T BEleB PRI S8 - MRS ITRIRIERE IEC
61400-1 FYZERELEMEREER B R et & e LUR 2 B FReEAYEL - F5 5]
L GGETREBED] 6.2 AEBHIGRET - R E EMEREZ 2 - 28R
TR Ze = BRAAE Y IEC 61400-1 HHYEHY RS - BHEIEERRESER
Class TA BRI - HAE Z 2R EZE T E 1EFY 70 m/s(& S )  SHRH%
PRSI Class S HYEJIHE  RIIEA 75 53 7 28 % J | 47 At o AR Rl K

B H TR - BRI 3 E - AAGTEIR R E 2R
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PRV RIEE RIS - ikt i R AT R AR A E N0 AR IEC
ST B ERNS  HERmE2IERIEIES - TLIRBI T + 2R
NE I3 EHEIRTE > B S BIPIRHRTR - BRI TS 4 1% A\ S T8t
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(Management
Software)
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S Management
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* Interface Management
| » Project Schedule
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] » Budget Management
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____________________________

Management

» Data Management
www.seaplanner.com
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SeabPlanner’

Services: Marine Coordination

* Highly experienced
mariners, fully
trained on
SeaPlanner system

* Ensure site
operations are
conducted safely
and efficiently

www.seaplanner.com
INTEGRATING INFORMATION OFFSHORE
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SeabPlanNner’

Marine Operations

Experienced mariners with experience in
the following areas:

» Offshore installation and construction
Marine Coordination

« Crew transfer operations
Generator refuelling operations

«  Vessel Audits and suitability studies

»  Offshore representatives

= Jack up operations

= Submarine cable installation

www.seaplanner.com
INTEGRATING INFORMATION OFFSHORE
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Induction Manager

* Quick and efficient inductions

* Reduce delays to works
caused by induction process

* Effectively manage risk

* Easy to monitor and review

 Easily produce reports for
auditing

* Maintain full control of your
workforce

b
SeaPlanner’

www.seaplanner.com
INTEGRATING INFORMATION OFFSHORE

46 APP B REE]

(PO » 2%k B AT E A B BT AT - T - BRSNS R
BB © B 47 - B > SRR TR SR R
B ACET » i FL A KRS B S DABIRA A A LAY
R -

62



'S
SeabPlanneRn’

Our Experience
DONG
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AN ATLARTIS RESOURCES COMPANT

Van Oord ﬁ

Marine ingenuity

& e-on
= GeoSea

Geotechnical Offshore Contractor

www.seaplanner.com
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] Dredging, Environmental
BN £ \arine Engineering
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London Array

DONG Masdar §
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Revision of IEC 61400-1
IEC Standard for Large Wind Turbine

22 August 2016

IMAMURA Hiroshi
Wind Energy Institute of Tokyo, Inc.
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Introduction of
International Demon
Project scheme

promoted by NED Q. E}@ /;ssK wgamgmﬁ%]%

Tentative Plan of “Demonstratioh project. for the verif cation of
performance and reliability of Japanese offshore wind turbine
system under natural environment in Taiwan”

= 2&:@%’[5%:3 (CIassN K)
\/August 23, 2016
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1. NEDO’s Overseas Project Implementation Scheme

M The purpose of the projects:
Demonstration of the effectiveness of advanced Japanese clean energy and
environmental technologies through this scheme in overseas countries.

(1) Contractual framewaork

' - Responsible
NEDO government:
B _‘ organizations
Entfustent Costs are shared between  Instruction & support
} ' . Japan and Taiwan L -
_Hitachi, 14d._ ' Implementation
_.Shimizu Corp.47; Organization
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Site enwronmental condltlons and evaluatlon

methods for wmd turbme structures in Japan

Takeshi Ish'ihara Z@W |

" Department of Civil Engineering BSMY ek
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Verification and certification for essential components of OWT CIBSSNK

Outline
< Rotor blades and Ge'arboxe‘s >
1. Certification of Wind'tp‘r'bih'e__'__

(1) Type certification
(2) Project certification
(3) Component certification
(4) Prototype certification |

2. Inspection/tést of essential components

. Ro’torblades
* Gearboxes

2. Certification for essential components [%‘MI (ol
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Inspection/test standard for essential components of OWT ClassNIK

Outline
<'.Rotor bl_‘ade’s ahd:Géarboxes >
1 Arrangement and constructlon

| 2 Inspectlon/’cest for rotor blades
3. I_nspection/_test for gearboxes
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FECC

Future Energy Consuitant Co., Ltd
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Offshore Wind Farm Prolect Management

using SeaPIanner (Management Software)
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FECC S@ER}%Q*
Project Management is key to make OWF project be
”BAN KABLE”

v Profitable: REVENUE -'-«CAPEXIOP.EX. IRR?

v" Site: FULLY CONSENTED (Permit, EIA Local consent) | 53/‘4//
v Wind: FINANCE GRADE WIND DATA? R e C’ﬁ{é/ﬁ---
| WA S

¥ Funding: EQUITY/DEBT ?

v’ Project Plannmg and Management A) PROPERLY PLANNED?
B) CONTRACT MANAGEMENT
C) HSE MANAGEMENT‘?
D) TIMELY COMPLETION?
E) NO COST OVE_R -RUN?
ROPER O&M ? -




VAL SCIENGE AND TEGHNOL

e AIST

| '5223Tvvh/year RS
(502t TWhiyearin 2014)

:_Wlnd generatlon as % of natlonal_-_v-_;- A
electric demand (9535TWh)

Total electric output from wind

5 9% in 2014)-

* Statlstlcs at the End December 2015 (JWPA and JWEA). -
**  The Long-term Energy Supply and Demand Qutiook (2015, METI)
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~ 940z Bny

ISV
ABojouyoa; pue
BIBIIG (LSO DAOUBNDY
JO spsuy [eUoiEN

(v3yd) 1SV ‘epnysul
>9mcm 9|gemauady ewiysnyn

JO MBIAIBAD






