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Hor > B RIS B A KHE 43 B AT fT ST (Feasibility Assessment ) ~ FE R Z4%
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PURPEES » S PEELHY T 2RET LA | R iRl ERTR - B 2 KA B A sk e B E
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Feasibility Assessment Construction

wind S A Environmental Impact
ind Source Assessment Assessment

>\ Work Vessels
Geotechnical Investigatior\ Coordination

Manufacture
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Preliminary Design Installation
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Project Certification ] . . .
_\ Financial Evaluation Project Management . .
>\ Planning Supervisor
Risk Assessment N ™\«

X Offshore Wind Farm
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Z Wind Turbine Maintenance Planning

Cable Accessibility

Foundation
Grid Connection

Reliability Assessment
Inspection &Repairing

Design Certification
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Component Design Operation & Maintenance
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FeEsEEt b o AR EIZKOSE ~ 0 ~ sUB (R E Ba e 2 fEE R T 5 B a2 45—V
JEZ T B I B B e 2 TR 0 BN - BEERRE ~ TR EREERE %
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JE\ 55 5 fE B m] {7 SF A (Site Selection & Feasibility)

Jel st Bl I T2 A &0 (Pre-design & FEED)

BN B =2 R 25 E B € 5T (Lessons Learned from European OWF)
B 255t &% B (Project Management)

WindGIS % fly ¥ 5%

HANE BITFEF9EE Garrad Hassen. Mott Hassen &
WoodGroup/Sgurr % = KB FE BRI A5 - B RAE AV A R
BEREBEZEE > THEREMHBZERA -
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- BEEM,
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NIRAS By— RAUGES TAZRARD N E] > B Jorgen Kristian Nielsen and Konard
Rauschenberger Wifiy TAZEMFY 1956 FETEFFEE R IL - &84 2% 2 0 3% @ f2 %
# - NIRAS Bk R B KR H a2t L otk TRERB Z A FE » B Kk ZH
BMARERTE FE @B -2EREEBEK BERKAEGESEE 2
AR ~ SRR E -

HLAE NIRAS B A EM e EFH 2 (B 1) » B 2t 5F &M H o 2
o HLEL 1300 @B T > #BEEZEEN TERY © E8EF RIS %
= NIRAS J& 1989 4 Bl 2 Bil £+ 28 55 — (il i /=2 J\ 355 26 2 AL T /F > B BE Al
Frég st 2 gk 2 B 5 b 2 N AH B C/F > B S E Py N ) 2 &8 88 78 &1
51 H 3% B Y Rl BRI ik E 1A BUS B B A TS BE B G — E E
EEEEARENSEEE  AHEESZRGHEEE(E 2) HACE
FdE# S0 ug&a2dgrE B2 E T  ERAAFEEEBEE T
FralEH -

® iy & W% a] 17 M 93 M7 (Technical and financial feasibility

studies)
o INCV/IEEEEPE(EIA / ES - management - screening - consent)

® i = BE OHl B 2 B (Offshore investigations and hydraulic
modelling)

® 5 FimE R EBIE I (Load out and storage Port Management)

fit JE § (Supply chain)
® FiHl T2 WFEf (FEED studies)

o EwEwH = & piHl T2 #% 5F (Foundation studies and FEED design
(all types))

o FLmEA I a% =T (Detailed Foundation Design (piles, jackets and

gravity foundation))
® =R EE 4SS 5T (HV Design)

JE 4% B 4% (WTGs )



st s Mokl BlaE B HEHE #i (Design, Material, Fabrication and
Installation Specifications)

#3E fhE (Fabrication Assurance)

FE F KF FBi# (On- and Offshore Monitoring/Inspection)

RET AR E AN L R B SEAE /| S B (QA / HSSE / Risk
assessments/Interface register)

B R 4EE (0&M)

& 4 E & KBS (Contractual in general (EPIC/EPC/0&M..),
strategy)

iR B2 B #% (Commissioning and Decommissioning)

HE R B Il (Certification, foundation and WIG s)
s EEH (Project Management)

i A A B R e AN #25E] (Cost Estimating and Cost Control)
tE MRS (Project Scheduling)

= RAEM (Claim Management)
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— ~Garrad Hassen

GL Garrad Hassen A BEIFEMHI A ARBIGEIR BE M A 5 H R 4L £2 40 B

H ot

(offshore wind) ~ Y& B (wave) ~ #J¥ (tidal) Bl K5 EE (solar) & 17 T
P2 17 oty s et Bz v AR S A0 0 30 3t AR R SE 3k R A B BE 2 AH R Bl SRR AR

GL 3% Jeg Yy B\ 7 %% ¥ AH e JfE ¥ BG -Blade B U2 JE 77 3% B fRBH

e

ARG TS 2 — - HAEREF R )3 5 E B ERELER -~ fe &% - s
P (HEEE) ~ B AL R AR BT TR LSRR - TR B BE e = | FE s st
BE - AT » BAsdaET - FUEH - BIEDIREEREE S TIF > B2l

ARy (E S B E 7 B R DR EE R GaTE 12.66W DLE -




— ~ Mott MacDonald

Mott MacDonald " BEFFSRsREAh | RyBlRE TAZRARIAR] - HEFTRRIE 15000 48
T SRR 140 25  SEESEUEE] 10 (Y - RN AE SR - 40 -
BEJF - BREE - KRB AERIEE - TRABESR S - B B HEE
FEITRES)  BEERRHTHSEESS  FERHA AR E R £ BRI - AT Byttt 57
TR B AT 2 — » RRSAKMPIIRLES FIRUEE - TIRARER
IR TE -

DA = B SR A B A B R B B S e s e S R (Envi ronmental ) ~ 3588
=777 (Energy yield analysis) ~ JEU%F fft (Wind turbine technology) ~ Z:HE
(Foundations) ~ %R (Electrical) ~ #&J(Contractual) ~ ffEfEH (Logistics &
supply chain) ~ #%5(Construction) ~ #HEEAEZE (Operations & maintenance) ~ &F
A] (Permi tting) &2 e B IR oAk - B2 BNV ESSETA Princess Amalia
(Q7) Offshore Windfarm 2 Cruach Mhor Windfarm, UK & > fEECMHIE 2 BEE
ZEERE S EAR B AR SOV LLE -

Mott MacDonald

Leading the way in sustainable development

SO o -
Faela ot xit

Matt MacDonald

g ~ Wood Group/Sgurr.Energy

s 5E (Sgurr Energy) A B B M8 17 FF 4= e R £2 flo BRI > H 48 80 i 7 9%
B A& fir i BF AR B 125 4 HPT & T 7] B AR R R SR I HY AR Bl R0 B fig B RE -
Ak 75 i (B 6L & e BR ST 25 P R bk B8 5 - RIAT MR OE - MBS ET F A A mE
SPEMTESE CRGEEMURES T Tik 2 S T/F ) 2T EE MR
THERE R R B duEst A - [ L E (Wind) ~ /8 FEE (Offshore Wind) »
WY K R # 8 (Wave & Tidal) ~ K F5 BE (Solar) ~ £ %) & fE
(Bio-energy) ~ /K% & (Hydro) - # £ HAI M (L #EEBN A& E# 2
Bl 6SOW HE R ENH AR KT HEARE -
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energy

Sustainable Engineering Worldwide
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B EEANAEMIL
— ~ JE GBI B AT {74 B (Site Selection & Feasibility)
ARERAE B & VU (E AH B 8 - S B B B A R RS R E ST Y & T
PRl - W E S R E R K S R R AL - B AL BRI R BB
- A R
1. JES B & R R 5% B 2 RS

BEERAE S AT Mr. Tony Bergoe ##f% > NEHMBGHLEER - &1F
A AR S B EREEY 5 LT | S (o 55 BB 22 K SR 5E 0 (NCAR -
National Center for Atmospheric Research) B ZE 2 HEPMRFEE
F LUEE 75 /N IEF S 39 Jo 20 2R AE 1T AH B V& R e B\ 5 % B B e Al > WE 3 &
5P o G &K A BN FFME (Wind Shear) WA (1) » #F 10 & R & &M
BEEME R WSS 0 HF hhub RFWHRSE - 20 (CRFERHEEE -
I 6 T b JEG PR B I 8 E fUA 0.0001m -

_ Uy Pyact
Upup _l " In( Z0
"\Z (1)

Y 5 8 26 & ) 1% 0 i & T b o] EUAS 09 Bl e R RH B R S 4R 0 2k
WELT A BB o Eb 40 mT #5 BC VESTAS 3.0MW ~ 3.3MW K2 Siemens 3.6MW -
6. OMW 5 H A 3= % i 5 % i hEr B2 A% 7Rt (P 4 B o0 2Rl 4% (% BV T AH
o BEEMGEHWE 4> WSH %R RS EEE 2 HEETHE &
MIEFE - BB R RIBA - FIEFE - B0 ] 9 0 Hf B 38 B\ 25 58 % 2 JE %
ZHEMERESRE  WRE SRR E R E G 2 B - DU 6 ER
Fitk B > i RS E 2B S FNRAET  RESEE D LR
SF il 45 B B VESTAS 3.3MW 4E & & S8 & -
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~ - SRt I T A4 # (Pre-design & FEED)

Pre-FEED >>
E

Broad range of concepts
Preliminary design data 2
stage process:
»Screening
#Preliminary design

Limited design cases
Size & cost
AIM: IDENTIFY BEST
2 OR 3 CONCEPTS
Reducing

FEED
Front End Detarled
nglneer |ng Desag DeSIQn
Best 2 or 3 concepts o
Inproved deslyn data Cost-optimised concept
; stage Process. Detailed design data Joint
*Design optimisation opfimiztion
*Integrated analysis
Secondary steelwork

More comprehensive design case

set

WTG - structure iterations
AIM: DETERMINE COST-
PTIMISED CONCEPT

Manufacturer interaction

AM:DESIGN & DRAWINGS
FOR FABRICATION

7 B B s el

15



= BN R RS E WSS (Lessons Learned from European OWF)

1 AREEEREE SRR
2 = 20
BgRstE2 Round1l~3
HEE 97348 (EiEE)
HEARE 3,321MW (Jun2013)

Enms 8.000,000,000,000Wh
== ZEHFE2 million homesEHZEX

= Around 8GW of capacity installed by 2016.
T Around18GW of capacity installed by 2020.

A RS BRI IRE > 55— P& Bl 2001 FERER > ALPATR RORIK(4Y
Sm % 15m) > 5 15 EEFEHEE - HRIEA 11 ([EEkR RS EHE - 3 [HEYHHEE
RIReREE - B RS Teesside(62MW) THET 2013 55 —FFAMAEHE - 5 _FEEAIH
2002 EFALE - ﬁiﬁ“ﬁi AL Z BRI (XY 15m 2 25m) » 255 17 (EEtEHEE - A 7 (68

FEEGEAE 2 EIEE: - (£ 1 (EWdes -

(—) SEHIE -
iR 788 8 57 By Round 1 ~Round3 25 ={E[HATE » SH&RAS BB MR FEe i

PR > HAHEME., PSRBT TR

% 2 DB U] S PR Er S IR BB I

Roundl (1.5GW) 2001 launched Shallow(5~15m)

15 Projects * 3 withdrawn,ll operational and one still wunedr

construction (Teesside 62MW)

Round2 (7.2GW) 2002 launched Deeper(15~25m)

17 Projects ' 1 refused,7 operational,6 approved,l in application

and 2 under construction

Round3 (33GW) 2010 launched Offshore

9 Zones - 6 pre-application,3 have submitted the first project to the

competent authority

16



Scottish(5GW) across 2012 launched Offshore

6 site

r i

Note
Agreements for lease reserve exclusive property rights
from The Crown Estate and projects are sfill subject

to approval through the statutory consenting process.
For Round 3 please refer to project developer websites 4
for the latest status of planning activities.

(ffshare Wind Activity Bage Map

I emerstation Wi Fam Ste. — T s Lt
B Rord 1 WindFamSie e UK Contrenal ek
ClRard2WndFam$ie  — iemaond s
R 1o 2 Wi [ U Ko
Crmesnde  mee

R 3 Aeement o

B e Refero o

21 o 3 Wid Fam Zone

I Sootieh Wind Fam i

Northem Ireland Offshore
i Resoue e

8 BBk RT3
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(=) PRI

S Bk 5 A A 2 M AH A Vestas. Siemens & Repower 5 =fEAU
AN > RACHEREESHE AR5 - R BRI S B R IR -

R 3 REER R R AR TR

5 385 R 7 EIE T, | EE | mmms
Vestas VE6 2.0 2 Monopile
Vestas V80 2.0 60 Monopile
Vestas VS0 3.0 220 Monopile

Siemens SWT-2.3-93 2.3 27 Monopile

Siemens SWT-3.6-107 3.6 431 Monopile

Siemens | SWT-3.6-120 3.6 226 Monopile

Siemens SWT-6.0-120 6.0 2 Monopile

Repower 5M 5.08 32 Jacket

(=) LBl RS BB A R

TR R B AR B R — - FEESIERE
10 F£LLE - (HEVEARSE 2 HE A EISEL - LEIRNRE ARG B Rl R B SRiliak
W 7 T A AR B VIR - - BRI Bt i SR o Ry VIR 2R A A S A R
BBREAEY) - DU N RIS e B At PR - & Horh DRI
VNG BN R R B AR

R 4 FEREREE T EE R RS R

Round 1 OWF Cause of delay

Barrow
Beatrice Demo
GunfleetSands 1

Lynn & Inner
Dowsing

Robin Rigg
Scroby Sands

Shell Flat

Cromer
ScarweatherSand's

Cable route
Deep water technology

Very shallow site

Birds; Geotechnical (drilling through chalk);
Onshore cable route (wildlife and other users)

Birds
Birds

Birds; Scour problems; Navigation & Radar (noft
built)

Seabed conditions (not built)
Environmental circumstances (not built)

18




Round 2 OWF Cause of delay

Walney 1 and 2 Birds; seabed conditions
Gunfleet Sands 2 Birds
Race Bank Birds; Benthic Ecology; Finance

West of Duddon Sands  Benthic ecology
Triton Knoll Birds
London Array 1 and 2 Birds
Docking Shoal Birds

19



Vg~ B EEREE . LK EE (Types.Test.Installation &
Connection)
TR GEE R A E R R RS T K TG BRI A Gk FESA TEC 5
EN---SERH I GR 2 BT - AR ST EREION S 525 DL XUPE 4847 Fs £
TR EEA R ~ B - DhRE BOEFEEA T TR
B [CC : Inter-array Connection Cables

B PCC : Platform Connection Cables ( Turbine to Offshore Substation )
B Export Cable

-/ Wind Turbines -,

Offshore

Substation Jj_u

v
Cable

Onshore
Substation

ICC

O Bl M E

20



(—) EBESME KA
SR EEEEONC RGN S - HATA RIS MM MR

Bl M X & 3
JEE NEXANS
P& NKT
Hip R ABB
%= E JDR
=E NSW
EXA PIRELLI - PRYSMIAN
H4 J-POWER -~ VISCAS - EXSYM

HEI X S BREE AR HEE 2% (XLPE - Cross-Linked Polyethelene) &
e 7 NS BR(EPR - Ethylene Propylene Rubber) ZE4&E 2 AfH » XLPE 2 EE M
B BERFER - AR EEg I EEAHEF ZIEE - M EREA B -
SME/IN ~ ByJRElEL > XLPE B 2 Je{Hhn s B E 2 P ERSE (semi -conductive
layers) @ f8iRl” XIPE BEREMEEMAE - HA=F > §—FN 20 AEihsEiE
e > FHEERESE 220025 DU B T EAMEL » Bl K E e EAd R EE
AR - BRERIREE T EEITE A R E 280 > ] HnEEEE 20+ %0
INE % G 48 4% JE B8 (7 8 (lead sheath) ~ PE {RiEfE > ZUMEATERHNG
(Polypropylene)Hf} » GEERS MG HI R e ST 4% (galvanized steel wires) 8%
BZ(armouring) > EABRIREEEINY (serving) ~ HIEBEPIGLPELIEF 4L 5 5590 - 7R
AR EIRI A FRE > B > A1=7%5 17.5 kV ~ 12 kV XLPE ~ =% 36 kV XLPE
600 kV & -

21



1REEA(4mxh)

) S4ERLABHIRERA Ziﬁé&’iﬁ%’ﬁ?ﬁ; »
¢ XLPE?;#‘ o 3 XLPEHA
LBARRRTEITIEAR ABUSERERTH AR
5%& 5-5{:‘?‘&
AEH(HEEER) bk (als)
T.PRH#ER 7.PPiS
BARLE(RE) BIRH(083)
VIAKAEE 08-RAAHALE
sk 10.4-FiBasan

, W 1.4 =RRASLLE

Tel 12 A= Risss
T IO ' ¢ "/} BAHRER
H A EXSYM /e ELE H 7S VISCAS /SR ELE
1 ERSR(AAH) S

21 3BRRIRERE

3. XLPERH%

¥ SRR ST
SARRARHE TR
6. PE#A

1.PPALE

SR FAHRMF)
R LS
10458RM % 1B H

2EBEHFHHER

3. XLPEAA
dERERRIHITEAR
St (ARH)

6. 557 PERA

7.PPiAE
Bk
QR
4HEGa RS
NRRGF

125 ARGHRER(1
1 RARLEEE(Q2R) VS

BN ABB JE K4S BN NEXANS SHJE 2B 48

10 g4 i e
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() S s\ Bafide

P 7 CIGRE Electra 171 FE%E - JEME—ELAIH TS M e S0 S AH R AR AE Ui
AyEBaide - Hakig i R bR il W RS [FI8 4% s e P e T
RAEACGHET > o BRARAE THH M L EEL R

® 6 SRR

R TREE

HEABMEHCIGRE  Flectral?l  EfjE s
ARAEHEHCIGRE  Electral8%  30~50kKVIEEBE T EEES
BBAEMEECIGRE  Electral89b  S00KVL TE L EREE

T 0~150kVEREE T TEEEE

EIRE THEIEC IEC 60840 s
150~500k Vi B BZ TR SR EE

FRETiRE

HRE THEIEC EC62067 s

xR 1T AFRIEREFRSEZRIELE

BISEER  33kV A 150kVASIT  420kVASHE 450kVER
B TEEZE ONERZR  THESE  FThes
et 21 B Electra171

mesrga  JEC 608405
BRAM  Toctra189  (EC60840  IEC62067  Electra189b
TB TB TB TB
PD PD PD LC
. Tand Tand Tand PR
RN HC HC HC LI
LI LI SI SI
AC AC LI

AC
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(=) BEEE LS R E

H AiE S AN )7 SR I 2 &4 - DK (R i S R B
BHEW TR - BHRifEERLy & JSV: Jetting Support Vessel K CLB: Cable Laying
Barge > MiEEHYZEELY 100m / hour - JEVHEEAEMERT 7 (i BEHFILUFE 24 /NF -

11 RN R E
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() HERESHZIHEA
KERSY A3 FE T BRI A H S BN 3 (5 B TS R - B EIRYEEE T
AFEVEEF - BERNSAERIER K XTI EELEEENE I EE
2ZEBERENEEE A > TEAERIREG AL -

A

" iHEs

D EEBENERRE
u DR EE]

1 AERE

N EEEEHRMIEE
" ESEH

Lt

RELLH

12 TR RIR R N M

(11) GBS E AL

REBIFILT » BENEERNLBEREF ML  BERNEBEEGEE T8
% EHEESAEN - RGEE D S SRR KIHE%RE - &F 2 BT
EXESR

At ilEE AR HHER - FRETEEA B CHIAE ATREEAIRIRTE -
FRIZ AR R S TR ED AL R R - W RE SR E SR E - &y TEiE
R - G FERRAAEDTE > HOTE0T
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1. B33 5F (Time Domain Reflectometry,TDR)
2. EBEAEE

3 BHENDE

4 RIS SR E R g

(73) T EEAIPREL

BEES TRREEREFFZHNER - SRR R RS TS - SRR EE
IRFREAE TR » B 2 A i A 52 o DR TR i SR A T S8 AR P RS IR B (IR - B R T
RIS ZNZRAT

1. Manufacturing and Transport

2. Weather Condition (459% Delay)
3. Crew

4. Seabed

5. Technical Solutions

6. Tests of Cables

7. Interface
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Fn 3= WAL): SRS UERST

RVKE Bar 2 Bfe > AT RS R 2 BEth S A fRF TRetiz - el P2t
B (SRR ) > B 3%70mn’ Z FEHNAR S [FE B AR 2 AU - HARG T A0
E -

BT R R RIS TT Ry A E TSR - AEENE
FAFHUEEOLE R » DU MEERE YRR ROk DAVE Ry BE R B Bl e 5 1 85 2 FH RAR
1% HEE T E B A ELE 2 /DB &8RS ( Metocean) B BLENL (Wind
resource, Wave climate & Current) ; HFE (Geology) @ HbEK % P i & 3 &
(Geophysical & Geotechnical surveys)HETIMEIRBERE

27



1510

10.80

6.50

220

14 BRI 52 B ]

(=) JEU%

BIOM Fo H RiTal B e (e E 22k At - (EIERGA1EE Siemens ~ F122
Vestas ~ E[Jf&£ RE power ~ {2 BARD ~ 2574 Winwind B350 GE KA Areva % - H
th o DI Siemens G % iwm (4RaT2 2012 K€ ) > Vestas B KIBFER %
Bl R E AR E 2 S5 E 2 EARE TEC BT F ARG IECCLASS T A5 mfEEs
2R JEAK - AN BT 2RISR EE Y E R - RIERRERE 1 4R
Gi o MR II AR AR R B R (PR (R B nT RE HY B8R B 7= 2 AH AR FE(E fy -

e R 5 i T SRS R Py T35 BB - A Rl e U e R R A B R R R
FREEEE T - R CEEE R S e 28R
1 AEE AR ¢ R IR A b AT S BT B B AR » 1 ERB bz [EIfRSS
EEMNIRA T T LU DHREHE - PRAHEE R DA BRI (B St E R
Do BRAH I FREEAIR & T HIEERFIEEREING ) - R
SH AR N RECEARAH AV A ] SEMEEETT - AR AHBR D AL TEAYE At
A DAHHEE N - aEE e B R -
2 PR EAL - AR RS Y) (AT ) J MESBLERE RO -
3. HEREE GG - BORGEET - PR B KR B A BRI T E
A ¢ Enercon ©
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4. TER A HbraEdE R BB B Al & =3 R 3eat - MHT -

S5 EEPREET TR ¢
PR AR P R B iim e PMSG £ 47 ¢ Vestas B Gamesa 55 o
PREEUE 13 B A4 -PONG ki ZUEI20 45 8% © Siemens ~ GE ~ Alstom
Nordex £ XEMC &% -

6. EUBIAIE] D 2 BB %4t * Enercon % -

7 B {EHEN 248 ¢ Artimis ~ ChapDrive B Voith & o

8. [ LEE ] - tHEEET ~ ARRERDH ~ JR/ D Eh (Bl fa (R S B i B i
BEHTRIESHRESE -

0. INTEREREE A FE S BRE N IE AR a T B AT R R Bl ) F G el 5 22 RHE &4

H AT 3. 0MW £ 3. oMW HY B ERS 474 1E 2,730,000 2 3,276,000 EXIT -

| Model Power(MW) | Hub (t) | Blade (t) | Rator () | Nacelle (t) |*Tower (t) | Toral (0 | -EE 5257 HC
Vestas V80 2 18 6.5 37.5 69 155 | 1165
Siemens 2.3 23 323 92 60 82 130 27
| Vestas V90 3 40 9 67 70 110 247
Siemens 3.6 3.6 424 17.2 95 125 180 420
Areva M3000 5 62 16.5 110 233 200 543
RePower § 5075 84 A 156 290 210 656
RePower 6 6.15 &4 24 156 36 285 757
Vestas T| e 35 221.5 EERO e | e
V164**

A ) 2 B AR AT 2 P Y SRR T BR=E B L AUB(LTT 04 25 DL B o i Ky
F ERAR S U B AR - B GBS RS A RS S R M R <R
ERCRERS R R F R EE RE -
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Multipod  Jacket Suction bucket =

Floating

w15 EEFESEREE S BRAORGL GH

EENERAREGGEEITEREERER  HARRERMA D LLER
(Monopile) HrZE(Jacket) =l Sy il @ IS(HE A » BT DAERNERE T
Pretmat BT ~ R~ AR DU ERE S A S R s 2 28T - K27
EEE K/ NEETF OSBRSS 5 A& F 1A B iT RE R <2 S B e
TR T > FORURE S5 HIRE T2 5 T 5K 2 U Sl R R 2 2 A RR e a2 gy —
RAE BT IR S5 T 2 R B L 2 DAL -

B ARIR RS BT ST B DASE R T —FE BRI T B 2R B [ g
2 0 FHAER S KT R B BR B O S R e X o UM A R i K A o (R
9-30rpm > HAHEEAAER B 0.15-0.50 Hz 24 » KA H AT AT EREAE R 3 BEH
I EE T > HILGH = EHRIRTT B T AP AR =5R AR
0.45-1.25Hz 75745 » #E AT 9 50 2t 5 05 0 ZH & B 1P(0.15-0.50Hz) K¢
3P(0.45-1. 50Hz ) SR AE 110 % DARE B HECR AT U R AR TP A i R B3
PRS2 - AT EFTR - —BOERERFTEE £ A s R A (e 1P A e -
— AT LR R A4 B VEREGTAE 1P 8 3P E ML 2 EEN - £
D7 )it 2o 77 =g VM s 0 AR rh P 1P ARl e s R T
HEEEETR) -
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Types of the support structure

. 3P:the rotor frequencies are
1P:the rotor frequencies are in the range of 0.15to 0.5 Hz
in the range of 0.15t0 0.5 Hz

| H0%of1Pand3P
Should be avoided

+ Type 1
Soft-Soft

-

Type 2 Type 3
Soft-Stiff Stiff-Stiff

the predomingnt
frequencies
of wind and wave
are about 0.1 Hz

v gER(H)

16 FRBEZ ARG B RS AR H (A [

0.1

(PU) M2 SE

it o7\ B 7 S A 2o i e RS AR o R RF s A 4 o0 By AL B (Foundation) ~ V48
(Cable) ~ B EELE(Of fshore substation) K EW&EEHE (Wind turbine) KEZHF
SR o TR H R AR A ~ VA S B R E R Ry B — HIG AR R
S TIH » AT g B2 S5 R Ry B - D o o B s S 1T i — R FH 7 A Bl
Z 5 B BE A oy & B B R R B E g S22 B M B (Purpose built
installation vessels)J R il Ay EAEZ 45/ (Wind Turbine Installation
Vessels, WIIV) L TERIFRACE A B TR EIRE S > I A H A K2 M H R
FEmfEAEEE  S—EEE L E A (Jack-Up barges) » FLAE M
HHGEPREBLEMTIEZEENAEHEEE LR EHE T FHEEMME
BT BLRS &y -

W 7 8% B AR B IR R B A] R B R Al o0 By B 2R (Tower ) (— & 70 WA
Bi) >~ ¥ (Rotor) ~ #fi& (Nacelle)Bl = H# H (Blade)% » (k¥ E&F
HECHTEEE - AN AR B RE LA C e E i e 4
R HEEELEENKRERSY - B2 E IS EEE - B 15K H

31



BB EREFERNERRZREZEHEMFE R ER L EAH
& o MR E AT R & B i s — M L B TH 4H a0 1B B g 4H & AV B O BT o By
nEEE > il R
1.BE2T : Bunny Ear with a Tower in Two Pieces » [t 7f# FH4H {F %
TR E IR A ER N THARETTHAE LS ERTHA
EREZIER 2 B 28 R ek iy — R B8 Rk 5F DU {8 4H 7R 2= 17 2 Al Bl
iy o ARG F UG THERAETE EmBFEE -
2.BEIT : Bunny Ear with a Tower in One Pieces ® [LfETFH4HE &
Frikfg - B W W R ER N THAE R B THAE 22488 - H e
IR TS TH 4H W 52 Bl 4H 265 - 28 g 17 OF 31 3R B Y — L 3 R k5 = (B 43 (F &
TTHE M Bl g » AN F =T HETE L mBEE -
3.R2T : Pre-Assembled Rotor > BLAETHAH(EE G THER &5
2 G o g I 0 (] A% NE DA S W BRI 2R BT U (I AH (R A 1TSS AL Bl A iy o
AN A TR A TS EREEE -
4.SP5 : Five Pieces Separately » A {5 5 1 fig B % & DL R 35 248
TH4H 1F 36 70 TH 4H W 58 56 TR i B OF B AR gR oo = H R 8
T 4H R AT BE AL Bl gy > LA BT I/ TR r R R TS B EE
5.8P6 * Six Pieces Separately » A5 = {5 & Kr 1% fig B 1% &5 7R 4H (F
FE TN THAH B 52 B I 28 g TRF OF 5] W 67 B 2R e = R EE R BT N (I 4H 14 #E
TTHS A B i gy ZPESNF S N R LR R ET S Em B EE -
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I [ Ry B B S A TR AH B AE AL 0 Hooh By B I RE By S AT 2MW- oMW B
B BT R R A E H A - A ErE R KR estas(V80-2,V90-3,V164-7)
Siemens(2.3-93,3.6-107)

BEIT BE2T

Blade == mame

AN

Tower O

Nacelle >

—_— T

Bunny Ear

450-533 m? /T

17 LA A TG A B 2 o 15 P ] (L AR ¢ URAZ)

T~ KB AT

JE 55 B 3% 5t & o AT AT M A B AT AT AT % o0 A (Pre-feasibility)
Z 22 AR AT AT AT M BV AG Ry — 8 R KR8 Z BV AL U7 2 0 H Y AE I i EE X B
FIGU AT Rl BB b2 A T B am ES S THM R - BRI
LES B E AR B AR 2 B AL AR ERAR BIAE 7 44 i 5 RS B 2% 5T Ak P B
W R R s BB L 70 - B S R RE A AR

¥ A3 PE (developer) B & & (investor) M & » B Jt & ¥ % H 5 5
HETEMA EAEKE LT HEEEA N TS » & 205 ST
B4 Al 2 EHE  BREEMS RETREZENRE - KA
ZiEEBERE MIFFEERATNEE  EFEFAEFITEZFHAE A
S A S e SNV SN - T ) G moa = T e
Bt -

LB Ml i 2 T2 28 H &KL (capital expenditure -
CAPex) ~ 2 # Bk &K (operating expenses - OPex)ELZ UL A (revenues) °
CAPex fE By T BB EERE ~ 2 T EREEEE ZMN A FRMA N 2 &
Fi > AR 2 PR B 4 S5 % > AU 7 B R R85 B % A AR S U TE H B EE B A
xR BEATHEGE SR RO ERE R - iy - i THRE A
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T FYRzhGEE ANDEAFERAMES - UHRAEEA

(Jacket) B Z Jil 85 - (EFE Z B ASZH EE B wL & 8 I - b4k > BN Bl ol

MG EREMERTARMEZR  SELEAGEZEHSHEE S ZEE -
*O BER RSB 8 B ARSI I T H SLEE B

[tems Proportion

Planning and Design 3%

Turbines 47-51%
Foundations 17-25%

Cables 19-22%
Installation 20%
Commissioning/Decommissio | 2-5%
Organization 5-6%

OPex RIBETERZ ~ e ~ HIEXZH - B EHERFHEETT
2R WEGEERFUTAEZER > EfEERES TH > E2EASHE
FEANB 2R > R 2 g AR » @E DLH i BAEETRAZ LY
fili s WA TEEXEE BFAFARNEEEEGHRES ZUWA > £
o Rl EIGAT & ERERE e > NEEZE N AEZEH -

FIT T = 5 2 1% It A 2 08 = B 5 B RS B 488 o o0 M 2 /g - R4
BEZESEFFEEEBRE 2 ESEE (financing) B EH (time
horizom) ZHrEEMBEE > i ECF R GERA I FINES &
fE FHEERNZER > TSR RS S SR - RS
FE®E 20 F 2S5 FEEEME 2 FHE (Net Present Value - NPV)H[
BRI AR &M & (net cash flow) (BIU ABLSZH 2 Z20E) » £ E T
W EBRHEE > MRS R BT ot R
Ae 2 B MR ITELEE 2 05 AT e - LLELE A [B &7 &1 77 2AF 8808 W m
EZES -

— MM E > BON 2 B RSB EHE N 8-10 F A B A HF UL

2

o s 1% > BIBA 46 & (5 5l ok - BIAE Rk o 72 JL 55 B 3% 5t 5 2015
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FBI4E > Plan and Design DA K Organization &N 1 £ - B H o8 &
700,000 E1 500,000 Byt 5 Construction 3 3 F -~ JITHE HH S E %
(turbine) ~ 7K | %t JE (foundation) ~ & % (cable) -~ = # ##
(commissioning) FRFEAEE IR 43 Al BL 10%~ 40%~ 50%2 LL @I 7> 3 £ #E 42
EEIELL 20 FEF > KEoMELMF - BEFBESE AN EENE
(inflation rate)(IEJE A& 1.5%) » DL K & E 2 3T # & (discount
rate) (MR B 6%) @ #E1T/FIRME (Net Present Value) Bl [a] Uz B (Payback
I%rmdﬁfﬁ’Fﬁﬁéﬁiﬁﬁﬁﬂw%ﬂ[ﬁT%_ﬁ°

EEB B P - B 2015 FFE > Kl B 77 AR 4 4 7 B R
JEFHET 2019 FhA=E E 2038 FFR1% - ﬁﬁu%??ﬁ%—?ﬁﬁ%f?ﬁﬁﬁ
I 2 B4 ] 5 28 JE AE {h 22 2038 4F -

£ Bl BRET & > DA B it ﬁﬂﬁﬁ/\(ﬁ FRIFFRERENEE UL
A= 129,264,080 En}\Tl:’ = N HE E 2T E - PRI B B pOR
14,420,294 BRI » {158 & 1£|£Eﬂﬂlﬁlz!: BRI B > RN ]

REENMEM B HE AT > ZREHILER - O % &% 7o A 5 49 B H 8 (F

UL Y Y A

x 10 ESEMEFENE

Projectelements |  [Units |
Projectstart 2015 YEAR

Plan and Design 1 YEARS
Construction 3 YEARS
Operation period 20 YEARS
Planning and design 700,000 EURO
Organization 500,000 EURO
Turbines 10,000,000 EURO
Foundations 400,000 EURCOC
Cables 2,000,000 EURO
Commissioning 150,000 EURO
Inflation rate 1.50% PCT
Rewvwenue 0.15 EURO/KWh

& A —EENBS 0 AHEM (uncertainty) BUE @ (risk) 2 2=
Al RAEETE R 2 & HE G > EEEW ANEEBEZ G %EE%&
BT 2N WE A BB &L EEBLREZGHEERE
ﬁW%K%EI%QQQ?i’ﬁxﬁmﬁﬁ~’ﬁ7ufﬁgﬁ
(confidence range) M HREHBEE(LFTEFREE  AMBERNS »
ELDEBERM Z T FEEE > KBENFE 2 2wtk ESHZE 2 M5
HIRKWFZE > 40 Barrow » B RTE 51 &1 P& B 35 48 07 15 8 i 17 R 288 AY T AL
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th ~ LS EREE
SNAEEZEE
(—) RS SR Hh 22 B D B 7 S 3 o LD S B R 328 T b e e e =2
BRI ARG - SHEEFE RGP ~ MRS~ 55T - T - R4
FIEEREAMEREZ T > RS2 =5MR RS ZBEAE - HRALE
H& =M A 2Bl TR AHEENE -
() 2B NIRAS B2 TWI 23t 2 F— TR lobis T et /A s & N al g SRR
HERAT 40 2 B ERE 2 5600 - FortHRER B TR B e 3 ISR B B R

=2

U

\

£ -

CERTIFICATE

[ OFFSHORE WIND FARM DEVELOPMENT TECHNOLOGY TRANSFER J

SITE SELECTION AND FEASIBILITY STUDY

This certificate has been awarded to

Wen-Ko Hsu

for having participated in and successfully completed the
two and a half day training course

‘Site Selection and Feasibility Study’

in Allerpd, Denmark
6 May — 8 May 2013

The Course is part of the TWI — NIRAS Offshore Wind

Farm Development Technology Transfer Programme

Allerad, 17 May 2013

} /7}'/‘/\4'1.‘___

Chris Bagley, Project Director Clau.i Gu rmsen, Lead Trainer
3 NIRAS
TWI Granta Park sherato , Castle Hill ”~
€B1 BAL, Cambric (Iﬁmxcmhrﬂse w INIIRVAS
4 (On:

ridge,
Phone: +44 10]1213 sssooo Phor 1223 370181
Www.Twi.c wiww_niras.com/uk

(=) PR R T B PR 8% TR Pl B 2 RSHUR DRE - AT R A BB e U 2

BT E -
(P9)BRET 2/ LONDON ARRAY TR Ry E HF R IEATRHUBI TR 77 > PRARE Z 6% >
A M E AT SR B A U B B A AR R R R R R B E
2K > RIEEAHR THARERC & 2 WEATHER WINDOW B SR TR Al S I e e L 25

AYEE S -
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EREH

HERAAE HATES Ree R A B R ae i iR 2 R o HLIA Rl

B EEEA A e MBI E MR I A BRI R ) > (N FE R B R e
TAENTT - PAREREAORRE S b -

~ BRI DB SRR - BRNRASE ~ BT JE T - S RS R IR

FTBE] 2 S R pk > MR H N 35 -

* B ECD HE B L TAE(REH T ~ A R RRE T TEDLE - AREEE

FE LAERT LAF M EE RN F 8T E IR SR DI T -

BTG B R Rt B — RIS FEREREES > HATGEZ 5 ER

ETHER RS BRI E AT =% BB E o s e R EE
BT R S R EIEE R & A L DU Rt A -

CHAERBIRESRA B E ] EERREE S Z M - HAlEN A SR E

PALSE byl GRS MR E » WL R R TR B R A RAR R B A S
= EAESEER s HEIGRE T e g - USE AR TEZEL

 HEBUNBERAREE » AN EIRAR BT SR 150 - HaT 25l R ]

g 7 2 AHIT - BB F =5 Of fshore Transmission Owner ZFHS: »
BRI Of fshore Substation R T AJE1&E I BB A » X A] AN
S F A EE I EE s > FREEIMESUA -
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