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What information is available
without expensive and time
consuming site investigations?

Planning of further site investigations depending on

results of Bathymetric survey, soil investigation and
information from desk study

Decision of turbine
Wind locations, cable routes
measurement and foundation concept
Wave and
current

measurement

Bathymetric New New
survey Bathymetric * Bathymetric
survey survey
Preliminary Solil Soll
investigation investigation
(e.g. side-scan
1 E:LED]

[Additional soil
(CPTs and bore

{Investigation :
holes)
onshore ! offshore
B4.1.(10).1 L2 T2 M %

Design decisions {e.g. turbine type, wind farm layout, cable
routas, hub height, concaptual design of support structure,
instzllation methods, placement boat landing(s), etc.)

|
onshore Ioffsl“ore
Desk Study Site Investigations
. 4 \ 1 r 4 .
i / . o ¢ Further _ A\
B";l!m'”ar&" [Planning of site  Further sitg / \\ S|/ planning of  Final Design
2s1gn \ | investigations information |} / SO sit - Basis
Basis \ A JEEN ¥, site
\/ ¥ Vo L/ investigations
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Policy Type Policy
*Fossil Fuel Taxes Regulatory Energy Tax (Regulerende
*Tax Credits Energie Belasting - REB)
eGuaranteed Prices / Feed in MEP: Environmental Quality of

Electricity Production (Milieukwaliteit

van de Elektriciteitsproductie)

*Government Purchases Renewables for Government Buildings
Capital Grants Energy Research Strategy (EOS)
RD&D

Investment Tax Credits Energy Investment Deduction (EIA)

Green Funds

Regulatory and Administrative Rules

LR~ Energy Transition
Implementation of EU Energy
Performance of Buildings Directive
(EPBD) / Energy Performance
Certificate (Energieprestatiecertificaat)
Energy Tax Regime
Energy Performance Standard for New

Buildings

20



£24.2.(1).2 2¢3Ar* FTAMIREES

Policy Type

*Fossil Fuel Taxes
*\oluntary Programmes

eGuaranteed Prices / Feed in

«Capital Grants

RD&D

Public Awareness

Tax Credits

Regulatory and
Administrative Rules

#%4.2.(1.3
Policy Type

General Energy Policy

Tradable Certificates

*Fossil Fuel Taxes
*Tax Credits

«Capital Grants

RD&D

Public Awareness

Obligations

Policy

Energy Taxes

Subsidies for Renewable Electricity Generation

Subsidies for wind turbines

National RD&D Strategies for Renewable
Energy Technologies
The Energy Research Programme (ERP)

National Strategy for Sustainable Development

Wind Energy Co-operative Tax Incentive

Technical certification scheme for the design,
manufacture and installation of wind turbines

FRAEAR S FT MR e

Policy

Climate Change Programme - Revision 2006
Low Carbon Buildings Programme
Implementation of EU Energy Performance of
Buildings Directive (EPBD)

Renewable Energy Guarantee of Origin (REGQO)

Climate Change Levy

Offshore Wind Capital Grants Scheme
Energy Crops Scheme — England
Research & Development and Demonstration of

Wave and Tidal-stream Technologies

Energy Technology Programme

Industry Promotion and Information
Development

Renewables Obligation Plan

21
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Crown Estate - Seabed Lease
Electricity Act 1989, Section 36
Food and Environment Protection Act 1985
Coast Protection Act 1949, Section 34
Mersey Conservator (Mersey River)
Mersey Docks and Harbour (Port Authority)
Town and Country Planning 1990 (onshore)

N o g kr w D P

Offer of Connection (Manweb)
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24.2.(1D.4 %-wg¥ i Fiek &

Location Status Capacity Developer/Turbines
North Hoyle Operating (Dec 2003) (60 MW npower renewables (Vestas 2 MW)
Scroby Sands Operating (Dec 2004) (60 MW E.ON UK Renewables (Vestas 2 MW)
Kentish Flats Operating (Sep 2005){90 MW DONG Energy (Vestas 3 MW)

Barrow gggg?ting (Septlgq yy Centrica/DONG Energy(Vestas 3 MV)
Gunfleet Sands [Approved 30 turbines |GE Energy

EZSZ{igner Approved 60 turbines |Centrica

Cromer Approved 30 turbines |Norfolk Offshore Wind/EDF
Scarweather Approved 30 turbines |E.ON UK Renewables/Energi E2
Sands

Rhyl Flats Approved 30 turbines |npower renewables

Burbo Bank Approved 30 turbines |DONG Energy (Seascape)

Solway Firth Approved 60 turbines |E.ON UK Renewables

Shell Flat Submi tted 90 turbines |ScottishPower/Tomen/ Shell/DONG Energy
Teesside Submitted 30 turbines |Northern Offshore Wind/EDF

Tunes Plateau * [Submitted 30 turbines |RES/B9 Energy

Ormonde * Submitted 30 turbines |Eclipse Energy

* These two projects were outside the original Round 1 process but conform to
its terms, Ormonde is an innovative wind-gas hybrid project.
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24.2.(1).5 $-wae Fedppn Hiet £

Location |Maximum capacity (MW) Developer
Docking Shoal 500 Centrica
Race Bank 500 Centrica
Sheringham 315 Ecoventures/Hydro/SLP
Humber 300 Humber Wind
Triton Knoll 1, 200 npower renewables
Lincs 250 Centrica
Westermost Rough 240 Total
Dudgeon East 300 Warwick Energy
Greater Gabbard 500 Airtricity/Fluor
Gunfleet Sands 64 DONG Energy
I1
London Array 1,000 DONG Energy-Farm Energy/Shell/ E.ON UK
Renewables
Thanet 300 Warwick Energy
Walney 450 DONG Energy
Gwynt y Mor 750 npower renewables
West Duddon 500 ScottishPower / Euros / DONG Energy
TOTAL 7,169

()B4

AR B TR EEY L R KR BT 2
#3013+ % OWEZ( ™ Q8)> fris 5 i B 4 » > 2005 & #1% %

- SBEFEEYEI T 6EARES L

S
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HooFt FRERF S Q8 R H o ed MHRFRGL A AT HE
HFVPRETREEF)E 0 % ® Q7 % Q8 sL®iE o @ Burbo h 3z 8

Bld 2 H B FEEIFIUEF DTN ERIFUFTHEA
42007 £ T RIRFEIIPE] R BT

AP R M L K e o
Q8 M3 4z

ONESGE AR o

(2)36 ¥% 3MW V90 (Vestas b # )
()4 A 10~18 ~ 2
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(4)2001 & F firde %
(5)2002 & % % $riF b 4. %
(6)2005 & #3E = &

2. Q7 BEHm
(1)60 2% 2MW V80 (Vestas h %)
(2)1998 & ¥ £ F= 5 B 4
(3)1999 & # 41 ¥ ¥ ¥
(4)2002 # P~ F B HFT
(5)2005 # 3 # % 1
(6)F 2+ 2007 # = 1

3. Burbo B4z
(1)25 % 3.6MW ( Siemens k. )
(2)1999 & ¥ £ 7 B
(3)2001 & 48 &1 ¢ 3F ¥
(4)2003 # B~ BB HF v
(5)2006 # B 453 1
(6)7g 2+ 2007 & % 1

(Z)Rp %

PR R 2R RAL A TR LM IR L BAe 0 A
THNRAR A FTEFERFT LA L TFRE L APM K
Frish 7 o A 2P @MY 28 M ERBEES G2
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436)”°L”@*ﬁwﬁ*i%?%'% ?fﬁﬁﬁ;i
FIR > ZEYPELI(R 4.3.(1).3) A k43T REEH ALY
Flepd 4 E(B 4.3. (1.4 A 2FRARBEFTE LIFT
FRIZEHE G L& -

£ EN[HG'HEFI‘!

iy Central power plants

« &
Power Balance 2006 a5 a Localplants
a LE kL = Wind turbines
L]
-
T b 1000 MW ) 740 MW
Consumption 1250 - 3700 MW x :
Central power plants 3400 MW
Local CHP units 1700 MW | L
i i 4100 MW ,ﬁ’

Wind turbines 2400 MW ||
penetration Wind: 65 ... 200%% ex: 40 of prod.

CHP: 46 ... 136% im: 70 of cons.
East:
Consumption 880 - 2600 MW
Central power plants 3800 MW
Local CHP units 650 MW
oeal LnE unl 1 1400 MW
Wind turbines 750 MW _r
penetration Wind: 30 ... 85% ex: 43 of prod.

CHP: 25... 74% im: 70 of eons.

[— 950/1500 MW

550 MW

B4.3.(1).1 2006 > 4 % & +* @)
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Reserve Capacity in Denmark West

- Primary reserves
- UCTE requirement: 25 MW
- Automatic regulating capacity
- grid regulator: =140 MW
- Manually activated regulating capacity

- approx. + 475 MW

W4.3.(1).2 = ¢ 3 FRH2L & T

Electricity production and consumption right naw: 12/07/2007 22:38

Jutiand/Sweden

wpot 416 Production in MW
- ot Primary power stations 1516
Local CHP units 307
Wind turbines 389
Net exchange import 1056
" Electricity consumption 3268

Zealand/Sweden
Import 1049

.'i Primary power stations

Offshare wind farm
mmmm; —— 400 KV overhead fne, AC

-------- 400 kY cable, AC

‘ e Overhead ine, OC
-------- Cable, 0C
------- 60 kv cable

Jutland/Germany Zealand/Germany
opet 29 axport 550 EHEHGIHH/M
F4.3.(1).3 =& wpEg i Emn
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Demand, Wind Power and the Residual Market
Western Denmark, November 2006

).4 3 aFR2006#£117 T4 F R R4 FR
g H e

AR F R AR RFRTL 2SR R 4 FT)
e Hh o FTARREBE D BN T4 KM B EE R
FARTAETRIGECER > R A RF A ERPE S KR R
SR E T A S Bt ER G FUBE A AR bR E B 4
ST R AEE AR B RF T RE LR TSR
HALE(T TR 0 FMART S KB ITR G -

*

R

3|
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- : A S A
o~ BB FFR

(- )EEAR 4 TRminAe2 B 4ERAL
1. Hi=n
BRPFTF o m N FRREAL S FTEAE R IR - 0 &

§ S p

s

P& RMARG FFL % ’?ﬁf#%iégi%‘iﬁ.rﬁ PR AL
2 fRAARHE S o T IEERE B b2 RIFIAER

=3
e
N,

2R A LBEERFT DR F2 - o T2 gl

sl

H

MER G B BRI ARACT

(1)Baseline and Scoping Report (3 3 A4 & T4l 27 fendp 3 47 4

(2)Environmental Impact Statement (3 3 2 583507

(3)Environmental Management Plan (3% 5t ¢ =3+ 3% )

(4)Contractors Specifications (& # 7 L4 3[ )

(5)Operating Procedures (# ¥ 4% &)

(6) Major Accident Prevention Plan (& & & ¢ 7 2k 3+ 3)

(7) Decommissioning plan (“ FRFE) R EREL (-5 258)
[ 4 ),%izéﬁ“,/f o % e AR nE AW iy -

T LA B s b0 P B4 o (Wind Prospect 2 7 {7 )
(1)Environmental Impact Assessments (3 5 # 53 )

(2)Landscape and Visual Assessment (F B2 L% :=1F)

(3)Baseline Studies (F& 5t # # 777 17)

(4)Coastal Processes Modelling (& A~ % 1 f-4%)

(5)Commercial Fisheries Studies (7 /& %7 %)

(6)Archaeology (% +)

(7)Noise Assessment and Modelling (v 5 =% % ir#8)

(8)Ecology -Habitat and Species Surveys (% %R ELEFBA 4)
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(9) Telecoms and Radar Interference (7 & 2 § & ¥ %)
(10) Traffic, Transport and Access (% i ~ & #ij % i# /7)
(11) Socio-economics and Tourism (i € ‘G /@22 %z 2%)
(12)Ornithology and Collision Risk (5 #f 2 zidE b &)
(13)Hydrology and Hydrogeology (*k ~ 5 % -k = 3= & &)
(14)Pre & Post-Construction Monitoring (* 1 # {& % ip])

PR M AERAT
P R B RAE TR R 4 TIRB R Y b e aek
i

(1) Ecology (Birds, Fish, Etc) (# &% © 5 ~ 4. %) L &8 45 5
g%m@%\ﬁ@%i%‘Wﬁﬂﬁﬁﬁ‘ﬁﬁﬁﬁﬁﬁéﬁ°
(2) Visual Influence (AL B 88)  Z 7 1Et 2 A B2 RE P BN

%‘r’i"/’?\%&ﬁﬁgt‘&%}ﬁ%iﬁ#%l AR AR F M ~ Y

o

ek

(3) Tourism (*z ¥%)

(4) Pollution (i5 %)

(5) Noise (&%)

(6) Wind speed (b i#)

(7) Archaeology (% + Sea/Land) @ & 3&pe3 5 & K~ i fnt o

(8) Electrical Connection (& # i#fi4#%) @ #3553 ST v 87
o AATHE -

(9) Foundations and installation ( £k 7 2 2 %)

(10)Coastal Process Modelling (7% A~ % 18 #-4%)

(11) Cumulative Impact (% #% 4% )

(12)Navigation (47:&)

(13)Aviation (% 7)

(14)Fisheries (i¢ %)
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VAR FE R AR

DT RBLAR 4 T RBIE R B & R 2 AR T

paned 2 $ Hons Rev b 35587 0 b 35 3 B4 4
B2 BRI L AR F BT FIMNARFZRKE
W B SR E < o - BT Al BRI A ] B
AELFEFHFFTEOEEEFA AR 4.4.(2).1 2 2) - T
i3 SR S RIS SLITYLES SN S Y TR

B 4.4.(2).1 London Array b #pisd % AN &
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February 2002 (method 2 - only squares with >0 scoter)

Flight line with all species counts (purple)

Red shading is the mean number of common scoter,

slate grey indicates no scoter counted but other species recorded.

.{“-I _ :- m!.!! i iI!H

Bl4.4.(2).2 LondonArray 5 #5863 & 4 (7 BT

FH s A e (PAcORE) B A SHAR 4 FR
REBPEDATEOAAL Lo I AR 4 BT RBEFHITNLE
B chBER S M e F R G AT o A K A A R
BT R H A B RS g o

[.A
Y
o

'K&ﬁﬁ%ﬂﬁ%oF?“ﬂ£$ﬁﬁiﬁh§én%uqahxm
AN AL RERTER S T EAFEEAHTL 2
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TR APRALE I FTRBEMLABREF L ERT TG
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,gﬁ

RAEEFLADERFIOIT L RAFL I FTRBAPTAN LR
AL R IONAEAR AR RE B S AR f - L5
- BEEA o E A AL 2 R gRE (X H AR LR R 2
WL MR ) AL ERAZ SRR AP F(H
4.4.(2).3)  REFEBBE L L PPRF FH o RE PR
B-3ofpatf g me fEFAFETAEE AN ET S

53 o

o

.m‘?

@44(2)3 r‘%ﬁﬁ—&*""} w5 IH’?
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500 2 ¢ > MEFARER WMo mH e F R G aRTT AR E AT 2

WAHE 2 3Ry AFEFE S FHEHFREFLFL T RPE
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FRgaaEg gL g o PR RN DT RHER LN
Poa P gisd 4 2 53 0 A S ol 2k 0 SR IR E
BRRZBIfIGEHFS LG G T o F- TR LER

LF®IL

BAMAL S FTRLBA LR BT F PG AR
AEEPARATES LA AFPRLE T

PORHAL BERAHRR LIS BEE REL T S
Yo - HBERTFTEFRBEETRCBDPELSZEI A S IHE
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AR BREE AT AZNL LR PBERESTEEE > B
A ST L KA b BRES AL ED TS RTRE (8
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PAGREE s
I~ RWEE W

(- )% & g

1.

2.

3.

X
WL AL A FTRLF S SR - BA LA A ke

(Turnkey) -8 (B 4.5. (1).1 )2~ % & (Multi-contract)#=5% (B
4.5.(1).2 ) B¢ & e i ARk F 2 w1 A 5 T8

(1) WTG

(2) Foundations

(3) Cable

(4) Onshore Infrastructure

(5) Offshore Substation & Met Mast

(6) Installation Vessels

§¢ %0

M SRR ER G B SIEA e S e

Horns Rev < e
Q8 < e
Q7 S

Burbo 24

B & AR

PR A AR 4 TR AR s 2 e R g
¢ o BB IR PRFIEN TR WO T DR REF L et
oA % G H o RS PR I RDL RN
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B 4.5 (1).1 + et
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ElsarE

PR TR

S L
THEREHE
EEATHE

:

B 4.5.(1).2 & & 5t
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B2 PSR BB i B
“%#&*%mxﬁ% &%$b7¢i%”*’f&&%

B o R R E A TINA

wir Wi R P
Al 120 W - SAER 1)%1;?734;}?& %M E 21 (F o F)
t“% RYP AR A FT 2 b L BARR

L
-
- \1.
9*/
F %

Area:

Responsibility:

BER < SLe %}*’:‘F#’%‘ﬁ e WS RNV B ’ﬁ > ey d
WHRGEIRT RS IR E S AT HRS o F L FRE
FHEAC KRG BB ALBRERT LG MR EFRLE
FARE L LARF A S Rl S w1 Ra o o
F1% % AR o
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245 (1.1 BEF R FERBLIINIRLFS S 1T
SEACHE B G 8 A A B

b & = &

BRER < e a8 B
b @ =< i

Re f < ke = B
AN | i

i A * e * k-
AN | S

datg e R BB ARTE S cd B L VAL 4 BT
BE ST P8F e Rk E 4T
(1) Financing route (balance sheet or debt) (B4 7%)
(2) Project size (3* % #1%)
(3) Availability of suitable contractors (k& 7 & if &)
Large enough to handle project size (-k & 7§ 2R45)
Ability of WTG supplier to take EPC risk (b # > @ K1 42k &
SRR )
(4) Investor risk appetite (3 7 ﬁ KER &)
(5) Project economics (3*+ & =5 7AE)
(6) Awvailability of installation vessels (3 #%4; & % #* #j)
(7) Foundation design (£ # 2k 2*)
(8) Internal capability (p %5 # 224 4)
THEFF IR -RFIAT P a kN RE g A2 B
F2o KR T A Tk ' o
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7.

B e R BREPE AR

Wi BN AEL A TR TSR T B A AR
EL S H 11 B R FanbiE S RS > LA BRE Y
BEUTFERE P ERG AR S
(1)Wind Turbines(k #%) : 18 — 24 months
(2)HV transformers (% & % T =)  :12-24 months
(3)HV Cables (% & i+ 4) : 6-12 months
B~ 2 3ph * FARFEFHES I Sz
G)LAFRZAD 4 FTFHFHL 06 EpFF S i d A

BN

B)* % 6&p Bk h P57 FI=6

»

ARh HEH

dOTHEAR S ERLRE R AL LS ARG P
A KB BN PBERE TR LER c A KR BPEHBEP
ARFHES A F B T AT

(1) P 7 SHpE2 b S

Vestas V90 :3.0 MW
Siemens 104 3.6 MW
REpower 5SM :5.0 MW
GE Wind 104 : 3.6 MW

(2 AkFFEap v EE 2R I8
Vestas V110 :>45 MW
Enercon E126 :6.0 MW

(3) & k¥ i 2 b PR

Clipper? Suzlon? Gamesa? Nordex? Others?
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EMRERIE

Ak ADPHEE PV N

dANE E R AN RL A KA MRBEF AT 0 b %
PR oo FI R RS AR E B L RE MO R e o reiReE
FA KA N BFADOET A HN D SPeFIREE
A LMAT R A L] R N F e B E T B P s
AR 4 F T LA RE IS o T FERE R G o
Bt oo

EEAT]

BHREEAT

> BN

SEHRHE T RS

— N B TR
<l

N R
Eﬁﬁﬁﬁﬁ: B T R

B 4.5 (1).4 & kA2%s 75N

A1 EB 2 ERPEvIE i pasay s 124 E T
« Industrial harbour (1 ¥ 7 i#)
«  Plenty of space (3 % % )

- Good access to site (I i& = if 1)
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MiER Q7 b BB B (10 ha)® BEp 3 By » EAN R ERB
BRI Y B A IR T AT

B 4.5.(2).1 =i Q7 BHE %1 F

B 4.5.(2).2 Jsmfg Q7T B 1 i
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B 4.5.(2).3 s g Q7 B HE 5 1 354

B 4.5.(2).4 s fg Q7T B HE % 1 i
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PoR AR F T2 AT B E R (R
4.5.(2).5~9) BB - Az %14, 874150 B
ZZAR FE 12V HPF T o

Tack-up 1WTG AlSea 4 WTGx

B 4.5.(2).0 R#xE2¥14,8

B4.5.(2).6 R¥WKE2W14,8
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Bl4.5.(2).7T #5w14p & Bl 4.5.(2).8 =~ Atk &

B 4.5.(2).9 #®F4&
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PR QT BBl HEER B S PR UG RAG 4E
FR(MA5.(2).10) B bz 1 eFes Lo
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fsd E 1A R TR F o
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=

AR EESHFEHE S ed L ST 0 LR

|k
‘.3:
A

(1) i & g i7 Fhs

(2) *5 1 4y &R et 2y

() g1yt

(4) 5 b

(5) #= & F1% i Fl & 72 = 7 iv % 1 fhp #kc
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5. 1 iEARH
M EE Burbo 5 B o fiikis b1 2 4 B iEAE
(1) A& A 35 (B 4.5. (2). 11~12)
(2) A #>5 1 (B 4.5.(2).13~15)
() 75 1 (K] 4. 5. (2). 16)
Q) B3R & = £(B 4.5.(2).17)
GO b e £ (B 4.5.(2).18)
(6) & -7 8T % 3% (W 4. 5. (2).19~20)

B 4.5.(2).12 A#imE w1
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B 4.5.(2).13 * 21T 2 jack up

Bl4.5.(2).14 #e#p
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1 bt o
§ T

®4.5.(2).15 +%

Bl 4.5.(2).16 ExREHE
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B14.5.(2).18 £ % %% B4.5.(2).19 ¥ % %E®
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B 4.5.(2).21 #8521
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Ay LAREFE FR

()2 dmi

IS S N

(1) k4

(2)4, & pidg
@) iR 4 4
(4) 46 A
(G)%1 7

2. R EE

(DiEh* 2R3
() p 2R 5 & 47
B)k ¥ 4 17

Simplified ULS
Load Cases

Wind Dominated

(Shallow Waters
e.g. <10m)

Wave Dominated

(Deeper Waters
e.g. > 10m)

Wind Turbine Wave Load
Load

1.35 x 50 Year 1.35 x 5 Year
Wind Load Wave Load

1.35 x5 Year 1.35 x 50 year
Wind Load Wave

Bl4.6. (1.1 #FE£5 &
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ﬁ*T,Wﬁﬁzlﬁggaﬁ%
FH - BRI R AR ER
dvo ] Burbo Ak 4 F T B A b0 w1 BEEEF S 142

BT 30 e FI Rk A RS P01 12 F 8 6 4325
BERSFREY H I > U MR IR 1 2 b o

“ﬁﬁrg " s FEH

1ARE A fERER
¢%
LR

WHIHEF AL R I RERE

V,wjgﬁfrfﬁat’:QO*?j#L#’ﬁ

BrdpdL > - sl
SEAEER > FIPL TR EE
HE (B 4.6.(2).1~2) -

B 4.6.(2).1 #RBurBo # Ak 4 #F TR 1P T Ead o
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B4.6.(2).2 ERBurbodtf-h + # T RF 1L P B4 T2 T ir ity
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(-)¥E
1. #F T R4 E2Ead 22>
BAFR2AREIEE PR R S FTER EHOFT
GRE AR R R A KR A FT IR AR LT ST

B
ﬁ%ifi’? BAERE  FIBET A ARGE R P E
LSRRy AR TR T R RRTE%RT B R
'ﬂy o
kJ
14000
12000
E 10000
= 12h Power forecast
@
z 8000 —GH Forecaster
=2 = Actual
= 6000
=3
"
-
O 4000
2000
0

17 Nov 19 Nov 21Nov 23 Nov 25Nov 27 Nov 29 Nov

BA.7.(1).1 TAFRBEFIEgTE VR
2. RADBRIFRES X

wHERF TS AT E TSRS HE T R A
% Bf‘rﬁyﬁ—ﬁ?m ARARTFIES FURASEWRAE o P ow R
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L Tl F e sl s

AR WAL SETE B R PR EROE AR A
WAELCE IR S R MR B el S
(Accessibility) eh#F & > MR AR 5 R L7 * F
(Availibility)(® 4.7.(2).1) -

100%
- 90% . _ Reliability
et
= HE highly
80% .
a ’ improved
'E 70% Oimproved
<L
e B onshore
design
0%
100 % 80 % 60 % 40 % (remote
(onshore) (nearshore) (offshore) offshore)
Accessibility
Bl4.7.(2).1 vrjdFav i 28k
2. 114

HEAR AR TEERFOF o kT PRFEI TP

LR B e gk P TR IT bhey AR AFE 1S 28

2

VN o= NS TR s L S R< e Hx W A N - N - 3 A S R R U e ’E:F 3

T

=

BORAEE 0 R IR G SR 0 3 E s o 2
Wiﬁﬂ5“4FﬁliﬁﬁMMSMV&%ﬁﬁ%mwﬁﬂi 1
ATE T oo AR E A AP F o Nl JREREREET L E A
Wl K FAPM L 0F o
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BLAR W AT AL E TR 2 XA MR P
WH > FlP o FEREE D Fdp E 0 R ARG EROME U R
LR EETEF 2022 > KERBAEDLR 5 B
g By R Fehp gl o

BAR Hd BRI 100 2R 2 AZ RS E

FTAREAAUNGFSAER 4.7.(2).2) {L# -3 H 558 L 7]
BaZ ¢METRGATIRLERFEIRPD L IFR

biad
|

BA.7.(2).2 &fbagit
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W 4.7.(2).3 #F Q4LAR 4 % T ACAE i

M3k 4 ]

BLAR Bk o f 0 R A S B R R E A
F% Lenias > @ 3% (Transition Piece) ~ £ #5(Pile)2 { £
& LA T s & T ST (Sub sea Cable) » 3t 2 dpinit &
RBRA R aetgih e o ¥ bRy T HEBRMFETF
Rhs wFa- FyRFHERpEr > PLET PREFLF

a

el o BB R L o Pl F e A Rk o

BAD PG BB 2SS 0 L FHA R REFET AL
VLR R a > TR AN R T o % R e T R
BlAe e i X G TR % 0 RG R T HR e
Foo2 b RS D -

Vb AR g g LR 1
CAlE KR R RE P E S L
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foop R R &mﬁ:;‘?ﬁﬁ:y&r“*imﬁ%”’ By g
BE2%15% 254 5 22 - R EIAPFRI TR 0F.

B b p o ILw

BARWFED S DAZ IR R R EHIERR
EoWEmEE S BRI BE T RR ) &S G AF s o
HFRPRFFLERAY 2 QL G BB 2T 2
Fla I E2 (80 d R EEARA > S e E R P IR  F
FER AR ELL > TR A BES AR GRE L%

K

Fhe bt o WA AR AL NFIIREE o d S o BAR
i@ RE o VR RS TFERE S > Herp2 A4 B4 p gl
PR R AR W EE N E R BRI R G EE RS
2AR KT AERL N AT L2 ARETTE S 0 R AP HE
oo e R R B5 5 o Vestas b PR H 3
Blomd e ¥ - REEARB ST N FARARS A LR

= 23k % (SCADA)

RSRpE s AE FEMMESLRE » - P EHE* L BR
PR B 2T B EFRPFRTEFIRRBSD 2R F
H

B s P i 2240k 0@ S8 2T R F B fgdE
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Bl 4.7.(2).4 7= QB 3L h 4 % T FuaEys 2 SCADA

B 4.7.(2).5 /7 g QB A b 4 % T Fuays 5 2 SCADA

62



BEXAKZ R G

dRA P T B RSFSKRET  Eay e 95 COE
(Cost of Energy)=120~25% (B 4.7.(2).6) » 7 3"~ FHl AT 2 %
# 55 COE e 10~30% B P mzbadpz @as Ak f (HFa
KeB0K) gt A A BB RS kA S o B AP R
4.7.(2).7T 2 FHET A7 LAF 7

et agEs A AEERFAMA PR Ao Pt g

PR D E R eha A o
-
HF XA GREPE VHESFE N R A28 F ik

1 MR T 22 5T R (B 4.7.(2).8)

Decreased

Offshore Availability

Costof-Energy..~"

ROMRRTYL  Unplanned ~80% @

WREEl . Offshore Service
COE Access >

» Jack Up Barge Cost
+ Material Cost
A + Labor Cost

OB Planned ~20%
O&M Costs ’
*Large Portion of COE
*Significant Variance

Decreased

Revenue

B 4.7.(2).6 FFaFES Kb
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Wave Height (m)

Availability (%)

— O Offshore Access
W
8 B Unplanned O&M
% E Planned O&M
@)
S
(@]
|_
1 4 10X
Wind Turbixe Reliability
B 4.7.(2).7T Eavipedad sz b

Max Wave Height - by Month

Event 2
/

Event

Event 1

Event 1: Remote Resolution

Event 2: Requires WTG visit & small

\ Access

component replacement

Event 3: Requires WTG visit, major
component replacement w/

s jackupbarge
& ¥
Threshold
Unplanned
Downtime
Annual Energy Production
14004
1350
:> 1300
%1250
E 1200
%mso
1100
1050
1000
1 2
nt
B A7.(2.8 Aalagtess st s NP v 3

2OF TR 2
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B 4.7.(2).10 jmjF Q8 ‘wz A vk 3
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M4 T.(2).12 iFiF QB fokp « R %4 535/

66



T

,Tf)»

2

AT e
PR R ARG RER S NER b RS ARED F
N R E TR % ”ﬁiﬁ%ﬁi%@??ﬁ%%&i*°

Pad e {32 R A RSEARTHE AT HR PP 4
SARRE o gt vh o d MR AR 4 Wz { 3T ,'%,yﬂé&lfg:&p‘i#

AFEMAHFL AR UEERFREE RG> TP g
RF e (TS R S PN AR R E TR 2R
P R L AT R AL U B E A A o

67



Ve 5_]_% 2| *
&‘$ﬁﬁ§§-

y‘:

(-) 7R g

FAMAR TRE GRS FN G A LE S B FRE T
ERLARAER 0 S RERTRGELHF o SREE LY

kR 2 e £ FORMAR TR AL R AR 2
)u\:: /?Z&jl ?, 4 ,ﬁ f»u;}i_‘]v.}_i S ;'F );}B’ ﬁ;]ic,\?tzg f—y /ﬁ “,»LJET'H_ N /::4‘ ‘»fu@ih"‘gt

RRERMPAR T2ZALM AP T2 REFA L 0 bAoA
S5 HAE L R m%%&ﬁ’éﬁ&%@@%ﬁﬁ%ﬁ%
LA BEEFFLFG (REAHARLFZRF HoBr 7k
5 R P )

(z ) gé& Fxz2a
lLi2dEse G188 g A2 E5%2 X007 28R
X REERE 0 AT A

A& 8 R R @%ﬁ%éi,
IARF GRS A K 2 E 2 F RS AR F o ERETIE:

l,_qv\fr.;lp F\ F’BJ?7 :r,]:}_o
(1) 1fERF2Fm
. o+ %3 4 5 R¥ B2 Wb X %2 TP A#HK 11 Jacket
ARG £ e

2.AF 3y RIFFRAFRZIERER RBVI AT EL T2
feg 12 o

68



(=) §@2 a3

A FTIpRN A BET AR L LM T RE SR
Bh4FT P LRG> DR IPP o F R TERITOR >
Bk komfiplh 4 BT RE TS IARFTAFLF L

Pk A2 TR B RA2ZHF T EERALEZ TR
A& B RE R BaE2E (1) FHA $3EL
R A g A

dOTR AR LA FRGE BN 2R T AKE R B
PR Bz ig A 2 RE o A R R R S R
LEE o FMAp R REA A o AR B2 BE A RIS P2
bR s BARFZEHOUBEZIVIES > RBYPEAL BT I
FooponaiEgpAL B FTE -

(=) ERFFrE S FRFRAEA

L3RR S5 1 & B A2 75 )+ Bud Ul R
Wiy E -1 P 2 A PR L RT AR S B RE
(1) #aw (2) 77 2@ 78F (3) &4

(4) o sE > astbs1x>o

2. BB b i%i,ﬁ?#%ﬁ#“ﬁ :
dOTRON R B R Sa R S R E R 2 ST
ferTvs1@E, @A FRIE m AR 4 /%rs B% B
PF2TAFE FH2REAFTRCYPAR A KFTFT L7 F S
- F R T2 o %yid&ﬁix oo F| P ER S BT 2
#’ﬁ] A S8 iﬁ‘d’ "g'

BMLAR WHILG T TR g S
ﬁj&%&ﬁ@’?ﬁ%§ﬁ&%ﬁiﬁﬁ’&%ﬁﬁﬁ%&
FIPT B R b e id 2 B Earda e BRI £ 3T 22 R0 g

A £ % plm2 @ mimde
;%a%ﬁﬁﬂa3$¢&41%ﬁ?g»ﬁﬁﬁ“ﬁiaa%
ﬁ)};i’%‘%}?’fﬁléw@/?ﬁ’%ﬁ?"li{‘g fg‘}:?: 2R f‘;\%'\ ik

RICFHFI R P Pt - 3 B2 % o

-
«k
=
“
=
fohe

69



L KBMA 72 % 2. KBA | 37734 §

3. RAMBOLL #%=r % 4. RAMBOLL #0% % 4548457

—

L. a-ﬁu_p . h-"\i\ o

5. Vestas #2* *z4g € k7 o 6. Vestas /| A1#7 34 ¢

70



9. A2SEA fi &

SeaScape

11. SeaScape Energy & ¥ uli:is

F\ ‘/’l‘%"g

71



i
15. Garrad Hassan -] 3|# 3t ¢ 16. Garrad Hassan it % 4% 48 4

- Ta
19. DTI 7%= 20. MacDonald -] 3|# 3t ¢

ok

72



22. QT h 3] 3F= 3 ¢

23. QT h H-E-ig 2 il 4y

25. Q7 b # b %4y

73

24. QT b F#) % 45

26. QT b Hfh 2% 15 $



27. QT b 7% % 51% 28. Q7 b et Ay B>

29. QT b 3R 4484y 30. Q7 kb Hr b A

1. QT h 3k 4% 7 32. QT h Hpe b Ay hiEiTE

74



37. OWEZ R 3R 38. OWEZ R 3Rk %

75



Al. ONEZ R 35 7% 4252 42. OWEZ b 33| b ¥5i7 PR

pe ] &
43. OWEZ B 32 i 4; 44, OWEZ ‘iz 4;

76



45. BURBO BANK R #-1 3 {1 %

A7. BURBO BANK b #-1 3 ¥ 5/ i&  48. BURBO BANK h #-fo %45
= e RLiE e

49. BURBO BANK B #- 33KV 50. BURBO BANK B #-3% # 2 5 45

s W 5

7



