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ST RE LAY TIERTR [ A EmE L
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= *51% @4 : Development and Prospect of Ocean Energy in
Taiwan

(1) 55 B b @ 35085 (10~15 kW/m) ~ 55 (% 15

M/S) ~ 07 (1.5~2.1 M) ~AEREAGEAE >200)

(2) ~ALR ‘ff'/—f-/ﬁ Ao B IR T AT 20 KW B BEex TR
i Y o B ¢ D] Phased FF B0 E R A R 7 E )
BleR o B AR o F R AR MR N IR Fm’%?“%

(B) oA eiE i cm B E P 5] 2020 £ 3 F KW &5 E
TR PIREEZE 10 MW 52025 £ P iRXE 7
¥ 200 MW -

(4) cHRRfeE R RFRE R AZFER D CARE S TR
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#* 312 & & Ilan Irvine / Sgurr Energy ~ lan Johnstone /Aquatera

4. §HHBHE

(2)

(3)

A RNAHGREAF L BB ELFTELR S
ﬁﬁﬁiﬁﬁﬁﬁﬁ’éﬁﬁﬁﬁéﬁ??&mﬂﬁaﬁ%
mEEREBE AR TR > AR R LR R T
FalD): A ;;L‘i:%_ AR ATRETS 4IPERF R Bld o FRm o
SR WA AT v i E 2 RIS PR EEA AP MR
oI E e foe Bl LEDET o K ;ﬁ-g&:’xg
Hit- K EREE R FGFRM S E S LR
RAERFTELRF LT R BAET L LS SLE
PR R e R dRd o de s D E R 2 Wi H e
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¥ > e Sgurr Energy = 7 AP & A A RIE R R i
¢ i ¥ Ed B RE 24 s kP oo (The National Renewable
Energy Centre) ™ n 4o H-3 > A FEMA T F128 - £ &
Orkney § ¢ EMEC & {7 #-3]p3E % (Fig e » £ E'J A E R
B Rk P o (Wave Hub) (e d& o chon 038 3 > = 3P
AE T PREFFER ~ RAIRIE S D 2% SRR = TI%iE'J%’:“‘
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FREARE TREAREFRRR
(- )& R THB K

FRFRELA RS BLED - A FRELRER - AR

H 2050 # = ¥ AR 60% P o BRI H] T L 24 ki d

P 2010 # A 4 o g R v 2 88T 2 10% ;5 2020 & ikt

#2090 R AL ESAE T2 2 R & 7+ (Non-Fossil Fuel

Obligation, NFFO) ; #4] k5% 3L chT B4k - AR AH H B
et FRERERERELA RS T SA 1@1_‘#» ¥ 13 £

(1989~2001) 5 Bk R A LA NRELESE I B RTA

ERLPAR 3 %fﬁl%@ﬁm#}z‘@ig\ o gL et %‘F*f

FEOHES R s S AR MM aET b4 T &

BYFRAEF R

-

¥

L
IS i 4 S I ERIET
EOE A RN A 4
WEFERAE FE

L gt - BA s ERSY 2002 E£F 50 BT R A A Rind ik
%% TR 4 i h&F%2 £ (Renewables Obligation Order 2002 ) v
TZ 4 & R(FY)2 £ | (Renewables (Scotland) Order 2002 ) % B~
 NFFO 4] ) B2 ZRAE F FR A2 ETE REHFHETFE D
I BH4 TR A k&7 2 | (The Renewables Obligation, RO) &
LR EZTABERLEF - T AP Jifvj“%&? g Ak AP
ARReant bld B s ERRE R PR LA WRT EE B
2R BRI 22 4 RHART ERELRAET A P
Bl AR e R AFLT - ARFT KA FR BT - Bk
FHET(F BT EICEFOSMWh) R 2T ~inf # T A0
TR B d TR AN RARES 202002 & 4 % B4 70 FE
TR A kA (RO) H1E 2003 ﬁﬁi)ﬁ-b’%*&iﬁ?ﬁ T
& 3% 11 fs ik & H 4002004 & 2 0t B 5 4.3% 0 @ 2015 #-iE 15%-

FHEFRTZE2RmEDL A RNAT A IEFARIHH > =5 1
MWh & e 2 s iR 4 (TA - BB H o fL2 5 FE A R
7G5 7 | (Renewables Obligation Certificates, ROC )> ¥ 12 A% 3} i&
b c BRFLEE T4 F 41k (Ofgem) i'cizfg‘%‘ﬂl.’ d A3
BT Ee 01000 & S 8 g i Fpard BLH LR AFE



fe&Ziro NEPFERTDOL A NIRRT AR c GRET L AN
M A REE £ G BT ROC B % AT 4 # 41k T RIET
ROC 6% « 4% T ¥ A L 4 iRl R 2R TS A2
BogEH Y F47 1002 koo k £ 2 RE T EE 2 ROC | Fl4r
o R AT ERT MBI BRA 30¢§;»/ROC N S K
WRREL 2 W IRT Y 2 BT R o R A ERITY A
FLARRRTA G - PHRF LD FRRE A ERPLTFRTL
4 5k G‘]LLJ}IF‘TA_,}’T T2 J‘ﬁDLL 2 *ﬂlggx‘%“ﬁlxﬁs'ﬂsby ﬁ'ab" o
E HETE LY o d M ROCEREH  GLEREDTRT €L
7 » 2005-2006 pofsm T 2 RT 4 prt & 5.5% (- =S RS 4
= 3~4% F]t & 2007 £ 4 ROC G2 w4 # H T8 i 5 475
&4,/ MWh -

kg

/’f\

dREARRAETELF AT NI RFELEADE L AT
Aon THEELETD HEE ROCERE  Flt ~ g 8 7 #ié‘éiﬁaz’v’v
EAlod 2 h 4 BT 5P w20 REDTHNY AR IE P 2
- TR A RE:E ) R THEER R L 5T 1 7t %‘rﬁﬂﬁl
MR T EAFRE o Ra TR AR REE ) 2L AFY
BB A R - BORE s 2T LIRS o AP Bk gpga
HMEFIER PO T > JN A ARFOPEAR TF a3 23 Jl e
oo Flpt m R FC s LT TR AR 0 B4R st T rcie ROC &3
#1& > %2007 # 6 * stk A1z TiviRec e £ 2 (White Paper)
P gl TR % & , (form of banding) mﬁ‘—%# ’ 133:@«#»
L ('Qf'%ﬁ—)%‘& ﬁ_.) 5 ﬁlﬁ‘?#\g\'ii ('Q‘f’/“’ J‘”b) 2w hw
THMT o BRI 2009 £ 4 0 1 p 23V F e RTH] 0 AATH T M
Ak 4 FFTHES 1 ROCIMWh:» @ Ak 4 T RI# B I 15
ROCs/MWh - & 374 {7 {5 » @ LF'B’?Y,»}@%_}}L TEIE P R E o
Jr*)k AR RBRLEN S o ®Rp F % RO 4 A 1 %k(2002~2009
E)RAFLT (FHBEBPEIYRF) AFEXLFEERAFFIL S
1991~2001 # NFFO 4| T %% R #1752 » 22v 24 ¥ o

#= Wi e § iz %838 (DECC) 48 41 2011 # £ 2 v & 4413 &



% (Statutory Consultation on the Renewables Obligation Order 2011 ) -
BEEAHBARTRFOIBER L 0 LFERAR T HFOEL &
Wb B L e B FER A LT BIFER (T ) BFE 2R
&R (ROC) thxp - ] RO F1R & £7 4 BRFHT £
A4 ikhant plir &AL > 2010 £ 5 10.4% > 2015 & 5 15.4% o IR
R T F % 1,000 877 2%1« 093 ROC: # ik 7 &4 1,000
RETHE@25%EROC-ROCT d 2 5% 3phf » B 4ad & i)t
%> 2012 £ 10 T35 3 ROC 2 4 %4 % 4518 #43

)ERIBRARL TR
ER 2012 # 3 A R * K% & 52 965 MW - #2011 & 736 MW =
£ 31.1% > ® RFCAHF S HA AR 4 5 RIBA AT R A

B4 RhdE o

=R ReE § oiE B ( Department of Energy & Climate Change,
DECC) #2009 & £ # it /a3 B % 38 2 ( The UK Renewable Energy
Strategy ) * %7 > ¥ H L 4 & hfad p 5 2020 & £ 2 Rk
T 15%i R Ko BT RS T HM £ 10% > it % K4

20~30% > -3 7 RIS EE R0 BAE R T 4 2030 E R 2 F i
R E 75RO AT RIS 0 PRE 2020 £ L 4R RT &

B30% > H?P fAgE= A2 - BRpRAFET (¢ THRBEER)
PhREMTRS4FETI Y 25CW2LREE G

o

|l

PR RIFEBER A DFRE > BRI FMA R (the Crown Estate »
LT ?I‘*’m RiEFlapniE ) Pt TRBis | PN EAREER
S ERAR S va? 2000 & ~ 2003 & % 2008 # =4 Round 1~Round 3 = &
Fef > BIpE P iR~ T~ 4 "t’f—”’f-’*iﬁ*#*w/w\%’?”ﬁi RN E 1o
MEIABRFEFEZRFR R HEoE 29757 - Round 1 Fg3ta& % 13
ARk H B EEFEI6GW iz S HP Qe M\;“—bl’g; 688 MW
@2 Round2 Fp 2R 15 Ak 3 BEAEEZE72G6GW, H ¢
Ak e BoriEid sRound 3B #F R R £ 32GW pan e &2
R o # 2015~2020 # FF# 1 2 Round 1 ~ Round 2 # Round 3



, EE#IET 40 GW g A h §
5 Wé;?pt;%_)k TP BT OE)E S

T

FH 2020 & % 4% 5

# 1~ Round 1~ Round 3 B # \* fix & 47 &

Round| BHE/ HE TE i BHe e SRR
“KE<20m « DECC BENAZEX
1 1.26 GW —ggstm  |EE<12m 10% CapEx
s 13 BEEE NFERIE e remn | cEsaEsnED EPC BB,
R "R EfEA 33KV B (1.0 ROC/MWh) Multi-contract &aJ{T
(2000)| ETEB60-180MW, | (iiimiin )
I < 30 km?
79 GW SKFE <34m cEEEERRRR
. AT « Bti= 10-40 km (1.5 ROC/MWh) Scottish Round FAI&
2 BAOERTt | ah acm o EASYBEEaA
SIS 14 BEIS S KRB RE <33 & 132 kV B48 TEER, HEETRIE
B—Ei5 AORER, MEFIE, |, pagn e sesmst BESTERR, OB
—[@I8 240-1,200 MW, 2 i BEYATEBLRIEET (SEA) 5 '
(2003) | g k2 E-RBRETA) BRI BB
BEE 20-200km |« EAEAEEBIRE

- A HVDC it

(1.5 ROC/MWh)

EHRBREACE |.mp
25 GW EiEpgsy | bCBLEER Eg}gg%géiéﬁge)
3 WIEFSX | .eaeNBEa8E | gmmma P87 E e
5t 9 B, BERNRESZY | cnmammyne | BARD AUBER
(2007)| B-ER06-13Gw, |(SEREE_AT: | BEE W, S | O RRESE
i <8600 ke | | RRHFRSERES)- (R EHAET R 15
PRBANBERR
BEIRMIANS
# 2~Round1~Round3 i & B#p 2 BEFRRE 4
Round 1 Round 2 Round 3
2 &R | 2000/12 2003/12 2008/09
B A AR 78 |5 A FFHREETE | ol o
k3 - = TR REREFE BGW
%7 60w 7.2GW FreAE AT
Centrica ~ DONG Y Le .
. PEREIMEBE 0 4
. | Energy ~ Vattenfall ~ Centrica ~ DONG e B
1R RE Forewind (SSE ~ RWE
npower renewables ~ Energy ~ RWE -~ E.ON
npower -~ Statkraft)
E.ON
+ New Opportunities
Fund ¥ £ 1.18 g &
B R = Renewables Obligation | Renewables Obligation
¢ Renewables
Obligation
O EFMA L gt |
L . Lf =4 4 FREE) ‘BL R E ,
RS | %> BEE 58504 | BrRETE i gauga
1,234 MW
MW
T AL %k Douglas Westwood(2009) ; 1 # Fx £ 72 (2013/03)




Crown Estate >+ 2000 # =2 Round 1 3 ALk 7 B 2 2- 4 > B Fe
TARTRF TS > TR PIL2B L2 A5 FFIUPN > * Bl
B ARIEL1I02202 s adb ] BEFEE 520 MW I % 3% 30
Mp 4 e cRoUND 1 OB e R B FEFEFE N d RFp
FETHR  RINBFFEPEAY GooL7 7 BREFTHEST
ﬁﬁoé%ﬂmmdbmeEﬁBMh%ﬁ%%?éWQXZMW)i
ﬁﬁ’é&@%ﬁ%ﬁﬂ»%#&?iﬁ@’%l%iéﬁﬁ4?
B 1 ROC/MWh # » sefirf - O F § 1 1+ § o i 2 st e
;%"’ (DECC’s Offshore Wind Capital Grants Programme ) » =+ % ik 4%,
BT EFL 10% - AR Sy AR % B h 4 BB ENF
B 65% 0 w1 pEREN 22% 0 =1 B E R 10% 0 Bfs %R
BRI FZFEFL o F E2HH 1% -Round 1 s F 8 13 &k &>
WEEFEL6GW iz 209 9g e 1 B AP B s £id 688
MW -Round 1 & h B FFF73 4 3 Horp =¥ ﬁrﬁ%} 28%%

7]"‘ e}

Crown Estate *+ 2003 & 4§ Round 2 =~ > 7 > Round 1 ¢ %
A AFETIRFEEES S AR R AER = BARAR
T TR Strategic Environmental Assessment (SEA) » # i i
NEE2RBPERE L EFTVREEF RSO KRR ETAR
A W%&é pLE A TR U BAL AR R AR
+f¢29%}ﬁﬁ*70@$ﬁﬁﬁmﬁ&$xﬁ A SR
23 15 BFHAHFT > LR FEE 7.2GW - Round 2 5 i
FEREBERARE LD LUATHROFIR REFHR > Tord £ 7
4d kv E1EF 1ROC/MWh > 3% & 1.5 ROCs/MWh - p w1 2 3 4
A R4z o Roundl & b HRFHEI 4L 4 HAar A ¥ o
287757 o

SEF 2020 EAAE T F R 256W 2 P R F RS
2008 # £ i {7 Round 3 2~ 24 » 22 Round 2 4p I 7= £_d 5TFHE T H
i SEA> LAV EF R 2 0 ek ﬂ?i)ﬁ-_’%jﬁﬂt
AR SRR Round 3 R E R0 9 B RE PR RN



4%t 2015~2020 B Hs L o
% 4o 284 o

Round 3 & b 3B 5 T Msis|2b 4 5o H o5 h i

FEAERBAL TFH LR RF] s d S HRATAS  f

4 2R h ?\Jfa’ GRERAD RS T o R #B‘ﬁ

FHeh 4 F T LA

B H-BE

E RS R -

2. ROC #1 & >

A& Blyth & 777

E o GE AL e
FTROFIR &~ 2ahg¥ His:
PR~ A # % > ¥4 8 37 ROC JerE# #
Sk (2X2 MW)
e T > FEHFE L2 4 {v% (Round 1~3)
PR R A AR TP e L o

2 ¢,
2 A

e

s 2L
/LJ

K BPE = Ea

7 et Mﬁﬁiﬁ B

® A 2000
LD TR S o)
& B /’3?‘;2 ]

12013 # 3 % 3+
5

ﬁ@#?%ﬁZO@%#&%(ﬁﬂ%%6), THEEFE
26432MW > 5 B 22 Fagin 5% 7 B4 = FFe
% 3~Round 13t A bk F B F 3%

Project Capacity Developer (Current) Status
Robin Rigg 180MW ECN Generating
Ormonde 150MW Wattenfall In construction
Barrow oMW Dong Generating
Burbo Bank oMW Dong Generating
Morth Hoyle 60MW RWE NPower Generating
Rhyl Flats aomMw RWE NPower Generating
Scarweather Sands 108MW MN/A _
Kentish Flats oMW Vattenfall Generating
Gunfleet Sands 1&2 173MW Dong Generating
Scroby Sands 60MW ECN Generating
Lynn oMW Cenfrica Generating
Inner Dowsing arMw Cenfrica Generating
Teeside S0MW EDF Consented




% 4-Round2 3t AL b B -3

Project Capacity Developer (Current) Status
Walney 1&2 36BMW Dong Consented
West Duddon s500MwW Scottish Power Renewables Consented
Gwynt Y Mor T38MW RWE NPower Consented
Thanet 300MW WVattenfall In construction
London Array 630MW Dong, EON, Masdar Consented
Greater Gabbard 504MW SSE Renewables and RWE NPower In construction
Dudgeon 560MW Warwick Energy In development
Sheringham Shoal J1T7TMW Statoil, Statkraft In construction
Race Bank 620MW Centrica In development
Lincs 270MW Centrica Consented
Docking Shoal 500MW Centrica In development
Triton Knoll 1200MW RWE NPower In development
Humber Gateway 300MwW EON In development
Westermost Rough 240MW Dong In development

# 5-~Round 3 3 A b FHF % % .

Zone Ref Project Capacity Developer (Current) Status
1 Maray Firth 1.3GW EDPR and In development
SeaEnergy
Renewables
2 Firth of Forth 3.5GW SSE Renewables In development
and Fluor
3 Dogger Bank 9-13GW SSE Renewables, In development
RWE NPower
Renewables,
Statkraft, Statoil
4 Hormsea 4GW Mainstream and In development
Siemens
L Norfolk 7.2GW Scottish Power In development
Renewables and
Vattenfall
G Hastings 0.6GW ECON In development
7 West Isle of Wight 0.9GW Eneco In development
8 Bristol Channel 1.5GW RWE NPower In development
9 Irish Sea 4 2GW Centrica In development




THECROWN
o? ESTATE

Round One & Two
Wind Farm Sites
Legend

|:| Round One Projects
- Round Two Projects
— — = 12NM Limit

— UK Continental Shelf

Round One Projects:

Robin Rigg
Ormonde

Barrow

Burbo Bank

North Hoyle

Rhyl Flats
Scarweather Sands

~NOoO R WN =

Kentish Flats
Gunfleet Sands |

10 Scroby Sands
11 Lynn

12 Inner Dowsing
13 Teeside

Round Two Projects:

14

Walney

West Duddon
Gwynt 'Y Mor
Thanet

Gunfleet Sands I
London Array
Greater Gabbard
Dudgeon

22 Sheringham Shoal
23 Race Bank

24 Lincs

25 Docking Shoal

26 Triton Knoll

27 Humber Gateway
28 Westermost Rough

B 28-Round 1 &2 A h H =%




e Developer [ Round 3 Winafarm Zane
1 Moray Firth Moray Offshore Renewables Limited — Tersiborlal T
2 Firth of Forth Seagreen Wind Energy Lirnited B
3 Dogper Bank Fosewind Limited
4 Hornsea SMart Wind Limited il
5 Eastanglia East Anglia Offs hare Wind Limited Sl
B Southern Array  Eon Clirate & Renews bl es UK Southern Array L mited . 'i:i
7 Westlsleof Wight Eneco Round 3 Development Limited Deep
B Atlantic Array Bristoed Channel Zone Limited o ER 106
8 IrishSea Centrica Energy Renewable Investments Limited S ———

B 29 ~ Round 3 3 A b H % &
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24 ni«a‘;gt;%_& 48 e P o B
| mi‘,\v}'\élﬂ“gixiﬂfg\ﬁik-ﬁlﬂ P\-:’Bﬁif#’h’g

Pl FRAAR TR A

o B4 T2 | A# | =2
5 5
g AW 1) /e £ MW | R |z
1 | Blyth Vestas 2 MW x 2 4 H #53% | 2000
2 | North Hoyle Vestas 2 MW x 30 60 H #5353 | 2003
3 | Scroby Sands Vestas 2 MW x 30 60 H #5350 | 2004
4 | Kentish Flat Vestas 3 MW x 30 90 H#50 2005
5 | Barrow Vestas 3 MW x 30 90 H#50 2006
6 | Buro Bank Siemens 3.6 MW x 25 90 H #50 2007
Beatrice 5
7 | Demostration Repower 5 MW x 2 10 EE 5 2007
8 | Lynn Siemens 3.6 MW x 27 97.2 H #50 2008
9 Sr:zg‘zelr Gabbard | ciomens 3.6 MW x42 | 151.2 | E 5% | 2009
10 | Phyl Flats Siemens 3.6 MW x 25 90 H#5 | 2009
11 | Gunfleet Sands | Siemens 3.6 MW x 48 172.8 | H &3¢ 2009
12 | Robin Rigg Vestas 3 MW x 60 180 H#53 | 2010
13 | Thanet Vestas 3 MW x 100 300 H #50 2010
14 Sr:zg‘zelr IGabbard Siemens 3.6 MW x31 | 111.6 | ¥ #: | 2010
15 \I’\;an'geﬁ’ 1Phase | ciomens3.6 MW x51 | 183.6 | ¥ #:¢ | 2011
16 | Ormonde Repower 5 MW x 30 150 | 2¢5 | 2011
17 gﬂgglngham Siemens 3.6 MW x 11 | 396 | ¥#: | 2011
18 | Walney 2 Siemens 3.6 MW x 10 36 H #50 2011
19 | Inner Dowsing | Siemens 3.6 MW x 27 97.2 H#5 2011
20 | London Array Siemens 3.6 MW x 175 630 H#5 2012
20 RAHE | BEEZE 26432 | MW
7R kR - 4coffshore ~ 1 77 F £5 32 (2013/03)




Siemens ~ Vestas ~ Repower = 7J: F > Siemens Z #
)ﬁ’ E R P55 609% 0 p a2 EcEET 3.6 MW
RGBS T MW e o 57 )I&L%"’ritﬁ-[@ » Siemens g 34K
BB ERA RS ERAR 4 e Xl Vestas 5 -
,@ﬁ;& CREE RS L 35 331% 0 A ES G RIFEN 3 MW G
a4 e JMW#& ' h B¢ oREpower & Rt P b 5 6.1%
W AR T EPEIHLE5MW, A k¥ R 5 MW £ 6.15 MW
B o du 7fa BE hAERPAFETT FOP e R
Mitsubishi ~ Gamesa % - H ¢ Mitsubishi A& W% E € < 5 B # ¥ B
RTIMW Bl b 4 4% 1 f2 30, Gamesa &3 B2 7 G14X T 2 B3
Fp3t 2014 & % = F45 0 6~7T MW $: 48 > 2015 £ i ~ 75 * i o
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(2)# Ry A3 A7 Rk 3 Blyth

B E TR R AR S - R AR T R B ARG

AT ERS - R BIyth3gdlor e b S4p B T8 > FIRA 45407

®F> 2000 £ % = Blyth g Al o b 350 B 2t ® R Adp W
¢r4p % £7 (Blyth, Northumberland) ¢t 7& > 4“5 (North Sea) /% 3 -

ALl 2 s RIES~6 2% B 2 5 2 MW £ Vestas V66 b 4
# > 4@ 30 -

74+ % & : Department of Trade and Industry (2001)

B 30 - Blyth & &k 3

d 3t h 4 KB E s R AR B s H #5355 (monopole)
A d 2k ;\¢ {74y (jack-up barge) 375> 4l E /2 3.8

DS GRRTUS A% o EF R F R RS s A
fodkAsE s~ fBigE b ﬁﬁﬁ%‘ b4 S E L T REES T 6 95 2
T E DT 66 2 ¢ o def] 31U o



BLADE TOP

NACELLE
ACCESS PLATFORM
HIGHEST EVER. RECORDED TIDE
LOWEST ASTRONOMICAL TIDE {
_______________________________________________ M
NORTH SEA &
SEABED (MUDLINE)} '~
ROCK &
BOTTOM OF PILE

7L kR : Department of Trade and Industry (2001)

Bl 31 -Blyth 3g Ak 335 * 2. Vestas b + {8 %

Blyth &g 5" b 3-4_d Powergen Renewables ~ Shell ~ Nuon = AMEC
Border Wind = 74 F = & Blyth Offshore WindLimited (BOWL)
TR e a3 1 ﬁﬂr iz\;ﬁ (72w > BOWL & F& LA B g%
#r s ¥% (Ministry of Agriculture Fisheries and Food, MAFF) ¥ -4 &
8 5Bk R % 5 (Food and Environment Protection Act, FEPA)
guE@F VoSN I fREgw B RY RFTHRLEELR L o
O Blyth 3t AL -k > H t+_ 2000 # 6 " 4piR R 1 friE i w AT AR
2ot AEAEBATH T A2000 6 X1 REZFRET
i‘ﬁ’{i C PR - F EME:#& SR gREEAFLIELTG £

LER o
)

én\m



BHBEFILRIIELS S 4 304 2000 24 B4 7 FEE
KR o 1 AFER & AcH] 32477 > T A WP L 0T P 40T

e = & F £ ¥ BOWL : 4w #7if » BOWL #_d Powergen
Renewables ~ Shell ~ Nuon §= AMEC Border Wind == - i & d
AMEC Border Wind § # % % # 1 -

o i B4#e1ivigea1ied AMEC BorderWind f # - 57 P
HAFLEH LA PEaRTHEE A S 10 K F AN

AMEC/Seacore ~ Vestas ¥2 Global Marine -

o b4 iBEm (T Vestas b 4 B R AN A $ DA R
Wit » £ -3 AMEC f=+ % (Newcastle) 3 2= (River
Tyne) jPeena frle K o blhod 352 {;i Varde %l » #4504
Ringkgbing » # % B ¥_% Lem %3 -

o BRI RN R A AR Allas P
dp o d & AMEC 1 P shE (RN A @ a s b i
RERE B RS LR

o 1 ARy WW”R3A% 2 AN AR L LR
mmm54¢#. FhARIE

e RAWEZI MRS PBHLFEEAHLAZS AMEC Marine

HEF R AP Rt s Rd Vestas § § 0 Vestas i # i
b4 T & ORERTE

o GB9 BliF @ AEABE TP HEHMNEK > L ART A
(Distribution Network Operator) g AT 273 o b 4 82 G59
BIEIRTE 0 - fjﬁ—f&% 4O kKLY B ey SE Bengi e s e
FREE - BFRE 240 ) PRAF N TR WWRRRE R HF
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2000

Task Name Dec | Jan | Feb| Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec
]

W o | o ;W R =0

Joint Venture Agreement — 100%

Main Contracts in Place p— 1 0%

Turbines Delivered - 100%

Monopiles Delivered g 100%

Modifications to Wijslift B 100%

Turbine Installation = - 100%

Cable Laying = 1 00%
G599 Test I 1 100%
e 100

Commissioning ]

T 4 o A P "I R R o
7 kR © Department of Trade and Industry (2001)

B 32 Blyth g5 b 31 72 B %

EE AR FERIMARLHGFEFIATFLERT SR G 2
IR F a8 Wijslift 2 54, 34] > F h <305 %) 8
SR~ F 05 o b pm {f—r,qll%ti’t;%azigéﬁ’gf%f;,
WY oFlag ety c B hAZE 1 ARITT FR R
7 ’ﬁhi%fii“ff"*‘??f?‘ PP AT R TR PR oW A fF
AFPEZE o

Blyth 3 Al h #h1 RFFHE R 4 FHEH > P B bIpucd 7
“ron oo B & KR i W F THERMIE 3% (European Commission
Thermie Programme) =h 4% » ¥ ¢b:B5 F2hit 7 obplpg g ;"&%Z»(Non
Fossil Fuel Obligation) | sz » - LB R # F F F3 2 Ak 320
Me > B 4 B K RIR A WAy HLi%mp o 76% 0 H=tE
BN A#hd x> g 14% 0 =33 G\d\:zrgiﬁﬂ FEE14 2
ERRBEAHIHRERL A BT FE F AP 63% H=
AR gt 21%-




# T Blyth gl h i & 2 %4

5 B3 (F8) Blyth Co(s;ﬁl;\i\/) installed
R KR 2,173,000 543
KE14E 1,207,000 302
L Hp AR 342,000 86
Lhkmp gl 105,000 26
His (gt d) 100,000 25
FER T T N R 3,927,000 982

7L kR : Department of Trade and Industry (2001)

P b A R AR F 2001 90 215 e E

hh B S FenaiE (Operation and Maintenance, O & M) 3%
AOEFBHETLET A IRAR A PERTRE o 5 - &
FEA R I0FES > ARPEAFE T A LS XA o dod 8

7

% 8- Blyth gl p a8 & A L4

57 R £ (542) Blyth CO?;M@;V\)/ installed
ety 31,000 7,750
PR 30,000 7,500
HIL G H 26,500 6,625
T 7 6,000 1,500
IR - 4,500 1,125
Bl N 3,500 875
H i 500 125
KRNI N A 102,000 25,500

7o %R - Department of Trade and Industry (2004)

Blyth Ak 355 #FRF &7k F > A § W EH T

BEE%RhEF AT b FEX 1D~ FRY L& %3



(Department of Trade and Industry, DTI) & B % # 6~42 i ¥ 7 & &4,
AT PR ORKRTAEAL 120 EH dotk 99 o H ¥ 22 Blyth
AR F 5 2 & 4p B o E T Monitoring and Evaluation of Blyth
Offshore Wind Farm | 3+ 3% » %33 p 2000 # 1 * B4 = ¥ 26 &
POFIHE R RIS R YE  ERE R SRR

#E Sk BREE % 2y B

2 9-DTI L& A4 AR T34 %

FEY | R DTI 3% &

- A N T ¥ ¥ :

FE W FEAE B(2) | Baep | 55 (F8)
Monitoring and AMEC Services
Evaluation of Blyth Limited (formerly 26 2000.01 362,455
Offshore Wind Farm order Wind Ltd)
Design Methods for
Offshore wind turbine at Sartrad Hf_ssa}? g‘ 42 1999.04 180,700
exposed sites artners Limite
Boat Access System
Prototype — Offshore galtfy OCE‘.'Jm ited 15 2001.02 75,700
Wind Turbines ystems Limite
Offshore Wind — Base
Design and Foundation Harland and Wolff
Installation Design Licences Limited 6 2001.04 48,129
Feasibility Study
Offshore Wind
Transportation and ::Ia rland alr_u_j V.\:Oéﬁ 6 2001.04 51,871
Installation \Vessel Icences Limite
Multi-Megawatt Blade Aerolaminates
Development Limited 24 2001.03 409,239
Assessment of the Effects | University of
of Noise and Vibration Liverpool Centre
from Offshore Wind for Marine and ! 2000.10 15,636
Farms on Marine Wildlife | Coastal Studies
Assessment of the Effects
of Offshore Wind Farms CE:COIO%%/. 10 2001.01 9,250
on Birds onsufting
Potential Effects of
Offshore Wind A B P Research &
Developments on Coastal | Consultancy Ltd d 2000.12 52,316
Processes

FAL &R © BWEA




' Blyth 34t h #-E 5 F &R 2 KL \

R ohF o PREFIRE A& ASE P TIH 2 FRIBAR
(Breaking Wave) fm# > & feinp 2R 4P 5 £F7k 0 T A g ~DTI
ZEpgac R ks % Novem et #F g2 ™ B 4L 5 T Offshore
Wind Turbines at Exposed Sites (OWTES) | st & - 3%3+ % p 1999 #
AN BER S8 42B > d DTI % &% & 180,700 &4 - A~ 7 58 F
FZ R SRR PO ERINS B RTRPLEE S
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\‘b N
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¥k 4 FR o A B AT

o FRIR A WG HERILA RA B IRRETRATELE
PEE fw'*‘“;& Faeh® g o dof] 33 BEEHfod
o R * BBRPIE T KT RPH KL OEFFS Y G E
PRTAANAS DR BBRERE Y ERFORE L S
Ao *?%*”ﬁ}i,fs@ufiaﬁ{éa‘“‘%ﬂt‘fai,‘?‘?é?#*'ﬁ%é_
AFGHEIE AR A RB A BRBEGET) S R o

Blade flapwise and edge-
wise bending moments at
the root of each blade.

X&Y bending moments &
torsion of low-speed shaft

X&Y bending moments at
«+— | tower top & base, plus
torsion at tower top

[ ] X&Y bending moments at:
Mean sea level (MSL),
two stations between MSL
and mudline.

. two stations between mud-
line and pile base.

Torsion at MSL and lowest
pile station

TR i Ja © Garrad Hassan & Partners

Bl 33 b 4 PR HERIEE



WEA TR IAPAREF FOLERPEY AT PEAT
T e BRI E > 4o 34 - Saab WaveRadar % % Ak 4 5T
J’$%%@¢a;k%’&ﬁ&iﬁ%&*%40éz@a

- B ,;'r 17 % 4% (Coastal Leasing Microspec) % - i
ﬁ»:‘%‘? A # ik &k (Nortek ADCP) » ¥ ¢F 2 P 878 ¢ &
ﬁﬁ%ﬁ*%%ﬁﬁ§wﬁ»

=1

Av} T

\V
Saab Video
WaveRadar camera
N I
Coastal Leasing
Microspec &
Nortek ADCP
\\\-q_
) 40m
"-.‘,I'I -/f Y/

T %R : Garrad Hassan & Partners
W34S TR R

o ST R 4 TR R }ﬁ?;‘)%rﬁﬂiﬁ']% kg — B M OB R B
(Meteorological mast) » 2§75 k #3"2 h i o LR iRl b 3R
RES &&Eéa‘.—rgja}k BEiTans b oo A igdet 420 OWTES 3+
HAEE o FI R A BERATSR 4 Y 1 22
/%e’ lFl >3 Aol 35977 o SZRIA FendEd SRR # KR GEE
02030440 2% B > HFRIT D S35 FBA ~ F



Northern turbine
®
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7 %k © Garrad Hassan & Partners

B 35~ Blyth & AL b 3-chipl b 85 %

Blyth 3t A b H-enl ks 3 W15 s B 4 38 5 Fr

o T RTHEERPEIRAL 4 F T A BF 4 I BE L F
bR gk LR T N o Y - LR R - SE S A T
I ARAGRB A R 0 A KR B { < A AR o

e HiEhFAIAF GEFRALALIR I BT RAURAE
AR AR BT R O MK HER R ARG ik
BLEVEREREZLFEHEIF > AF A A A PITR

o EEARELE Ui  BE AR Bk G A A
BoLS O ERRETRGHA RREEFF - ORB e H
AR R T R E R FRT AT b dehig
So BERBITR LAY T AR FYEFREIRS A
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