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Oil Demand Correlates With Global GDP
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Anholt 17m xE 400MW Lk
NearshoreLAB 19m 7.9km 36MW [

0 F 4 %k ¢ http//www.ens.dk
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SIEMENS
& 3|

E"j: ) _Q#I:
24T o

) SIEMENS AR

7
)}L*‘%‘KF’E‘ sk

2233 Ak Eendr i

Area Park MW
Krigers Flak A K2, K3.K4 600
Horns Rev A HR3.HR4.HRS 600
Ronne Banke RB1.RB2 400
Jammerbugt A J3,J4 400
Ringkebing Fjord A RK1,RK2 400
Horns Rev B HR6.HR7 400
Ringkebing Fjord B RK3.RK4 400
Krigers Flak B K1 200
Ringkebing Fjord C RKS 200
Jammerbugt B J1,J2 400
Store Middelgrund MG1 200

I\ =

NP RREBRNL

% eh SIEMENS = @ F % %3
2> & Mr. Lu, Tony % % - “ Mr.

R F’E‘

»

£ i 4

4-1-1 B #7o7 o
Products and Systems in 6 Divisions

Ao RICFR

Bz KA

DR ARG
< i RIRAS -

?4

L#fﬂﬂﬁMH&é%&
=k A
’#Bfaép\ﬁ

Power

A |
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(=) SIEMENS #tiBm3sFr ¢ hh 4 £i34F
*&*iﬁﬁﬁﬁﬂﬁg—’m B - RG5O
PgmE cHP RS FRT NG FRAPES ~%%~&4%w
%%%~&%ﬁﬂ &4%*% HERZ LA Plen@@gaii®
; SRE PLHTIR > & 7 Tk B R émf;ﬁb& R BEE T @ﬁ;\l%\g
Qmézﬂ@ %iﬁﬂ’ LAERTHE RBERS ~ LY R2 B
BRTFEL ALK - FREE FRIUIERER o

-\

(Ud\

4

N

SIEMENS 2 P 2 Alh 4 % T % B 35

T 2 N\ = VIS =2 Y ] R . P = 3. )
BPRFAFRIPT A AR F T T E 11,400MW - A
FAGN T SR =4 4 = A
BA4gFTHes B 1, 400MW, 2 Fp =+ 5 8, 600MW . # @2 d 3 2
= A 3 74 N\
P AT PRIEP o A T Bl4e H-1 Fror o
11,400 MW installed onshore
+ 1,400 MW installed offshore
WP Service Headquarters
(Brande, DK) 8.600 MW under service
70 % penetration rate
2,000 employees in service
UK/Ireland
(Newcastle, UK)
2,200 MW
1,950 MW
EMEA
AMERICAS (Bremen, G)
(Houston, TX) e 5,100 MW
5,100 MW 3 250 MW |
3,250 MW : ASIA-PACIFIC
_ (Singapore)
| 420 MW
230 Mw
Service Renewables CSP Service
(Orlando, FL) (Beit Shemesh, Israel)
* installed numbers, source: Siemens Wind Power fleat 2011, roundad off
first number in row: installed in total, second number in row: under warranty and service & Sismeans AG | Sarvice Renawables 2012. All rights reserved
Page 12 January, 2012 ESSR WP

Bl :S5-1a P+ od#3 2001 #% B2 Fa8E -

AR 4 e
PHE M aAgAR 4 e AR 23 MW k5]~ 3.6
MW i 7] % SWT-3.0-101 & 5%;" (Direct Drive) b # % o 4 #3532+ 1+
B E Y AR R gl (TLC) b 4 B EnE
] (TCM) % NetConverter®# ps%E o
» o] 5-1-1 #11 °

16



MW class Multi-MW class Multi-MW Direct Drive

+ CombiStall technology * Pitch technology with variable speed class
© SWT-1.0-54: 356 WTG © SWT-2.3-82V8/93/101: 4,074 WTG . Direct drive technolody with no
. SWT-13-62:1,545WTG © SWT-35-107: 344 WTG ity gy
© SWT-2.0-76: 185 WTG : ¢+ BWT-3.6-120: 30 WTG . SWT-3.0-101 DD 19 WTG

© SWT-23-82: 503 WTG © SWT-2.3-113DD 2WTG
+ SWT-6.0-120/154 DD 1 WTG

l  swT-23-93
2

1980 - 2004
4 SWT-2.3-82VS SWT-2.3-101 SWT-3.0-101 DD

Serial

production e 5 SWT-36-107 | SWT-36-120 | | SWT-2.3-113 DD
2004 SWT-3.0-113 DD

SWT-20-76 |

1 SWT-3.0-108DD
SWT-1.3-62 [ Former product portfolio
SWT-1.054 | B cCurrent product portfolio

Installed base worldwide: > 10,600 turbines with > 15,800 MW capacity

B 5-1-1 23MW k7] ~3.6 MW k5|2 SWT-3.0-101(Direct Drive) k. # %
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m 2011 2 2012 &3 den SWT-3.0-101DD ; SWT-2.3-113DD -
SWT-3.0-113DD 2 SWT-3.0-108DD % & S5 b # # > 2 FlR &k g A
oot A RSB e A2 A R . P 2P
FEFm M hESRS AR AP P A2 R - L RABES

e A

(=) SWT-3.6-107 % 5| & &= &
Foebap s a4 g SWT-3.6-107 & 7] » & 5 o @ 82004 # 4&
NF - RA RS R 6 EFE g% 2010 £ F AT H AL
Bl #2011 £ 7 A S B &4 F - & SWT-3.6-120 & P+ <
PR EFETEEREE RRESE YRR B RV A NS 2
ta 0 Fp3t 2014 &3 d SWT-3.6-120 2 SWT-3.6-107 % = & 5 7| &
S XY 2015 E R £ A S et SWT-3.6-120 ~ SWT-4.0-120

2 130 57487 0 2 A 545 2 FEA4C0B] 5-2-1 AT o

Productupgrade |  Enabler | Product upgrade

3.6-107
Version 1 3.6-120
Ver 2
6 years of T
, esting & validation
* operational s Offshore In%ustry benchmark
experience
3.6-107 H
Quality
ATgECNSIRNES Lessons learned
— 2004 | {2000 —— 2011 —— 2014 — 2015 >
Bl 5-2-1: & 3+ SWT-3.6-107 & 54 = @&
SERESEE T S
ERBEEAEF{ T RAN TS ARAHTSANER T
P AR L RS TR L E VR AL BT HEMIE
PR UE S & AU € TR e SRS & A 8 WS
d WRpEE R E L RE o
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(z) BAXPE KPP
RS OTHNAE LA A A BERBL A %?*
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R AAR G - L E

M
44-

<
4

F

g P E R Ed 2P L {5 IntegralBlade® 3 jiw 7 g1 o 8
- BIPo- IV AFEAT S > Wi e g IR A
TR IR PRSP - BIF D  fo— B P
Woo- B A ABA ORI LI T ﬂ”%#ﬁ”’ﬁ FRE
h- BREFOERTHL > LEFEY DAL o~1ﬁ%H@
fé’i"f—i’%]rg_’p\v]rg_ﬁj BN g E P\jfﬂ ol A B
- =7 Jﬁlse AT R IRARTE e B -»ﬁ*mﬁa)@ii w4 LT
REBV EAFY AL HEE RO RFEN @ AR F B4 K

}%"‘T% ffg L ﬂ,ﬁ:",&vﬁﬁ‘“z\ﬁ’w f&'ﬁi
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FRFBEFTVRAE > GF I 2P EFRARIK M E SRR R
FORBEBESRVATRET R o umEEROEL 262 A RS
FRA CARME YV AR RIEK A 4oB 551 47T o
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F15-5-1 % ¢ 7 LA RER &

ARBWEOTAE TP 2P BB R BR ENERY
oo v LERER TR SER R OHERE 0 7 DB 1R
Sl U ASIGA S BB PBE R T AR o M EIET R R
# 4o @] 5-5-2 #7oF o

Bl 5-5-2 #5537 F3 013 1
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Fé\"/)’t'%g‘ FEQJ_ ’4nll,“;'é;%iﬁﬁz;§;‘;{ S8 2

N
v
~4

|- E R

%w+4
W
W

R 2 U R > R Yaw Bk~ 8455 %
AELEFIE 0 4 B 5T L o A9 MRIER & 4o 5-5-4

Location of
strain gauges

Page 20

Bl 5-5-4Yaw Pk ~ 43k 2% 2 4 ke A I

() Power Curve #& =
A f AR OE PR BRE S RAR B A
o BRSBTS B AT G ok o - A E Y - s
2 S g x* DinoTail 2 DinoShell % > 4[] 5-6-1 #7577 o iFdt = 2

~

G R CHEFEABETHANEERLS BAFIRLETRHL S -
2%4&w%w e SWT-23-93 b 4 8+ > FRERBREP 7 & 048

EVHRB 1R F T E P LB A SHRT AL E A
)k*‘%}kﬁéﬁi;i%u o

F_*

* Power Curve Upgrade
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() b A @8R, u(Turblne Condition Mornitoring ) TCM System
Lo %@ﬁr%,w Bl as (TCM) 2.8 3 22284 § $eh- 2
B4 WA R AT UR A FHPORIBAGE ST LY 2
FEEP T U RF AT mﬁﬁ—eﬂﬁ:ﬁﬁ; IPE RS O > VO AR R 4
WhABhEEE T RN RO AEEA TS R R
BLE S VU AL AR WL RTINS -
$- % TCM s3et 1998 £ % £F Rl #15 > P o 5T KB
4500 p g 3 b 4 80 % ‘NE’?’?F’JL BT kL W AL o F
P 2dius TCM f 3L 24 P enE g h 4 40 4 iild P+ 2@ @
YR EE L YT 4 ﬁﬁmr:c}‘slri’?' o A H AMAR 4 % TCM System
THEALALE o
TCM % % s 5t .4 SVM sensor ~ M-system ~ MCMaccelerometer
FDAART RS ARKAGIrI MR AR - FTRIRL
BEFEANRITIRFEEINE o WRIHAE TR TR 4
po g -&m ¥ o
FOPRIE SR G B E RS o B AR
ok 4 1‘%32'@4 “ﬁ@ﬁmﬁé* BRER o Rt b 4 s i i o
7fEs TCM i sk 2[%7 % 2 2.3 B ¥ chik#hz - o TCM- System
4o B8] 5-7-1 #7171 o

i8] 5-7-1 Turbine Condition Mornitoring System
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CEFRED G SAEL G R EHT FREN S TP
NP R4 T FmE kAR L4 IBC61400-24-LEVEL | thi
Foo AP M TR A 0 L EE 2T B E A 5-8-1 o

100

10

20

B 5-81 o =+ Rk 4 4 i [EC61400-24-LEVEL 1 % 3+ 2 % 3+ i

TS h 4 BB BTEUR A BRAEF LN FTHF
TAA A oA AT F Rk se( 4o B 5-8-2 )4 w| £_Jomitek Lightning
Detection (LD ) System % OBO Lightning Detection Cards » # ¢ LD
System A& f b 4 5 ] ki ht > B R PIBALE K g iR
Mo KRB R 4 T Feskv U # > & SCADA i Sip >
SRR T U yEs| BN b 4 hE Bk L XN A EE
OBO Lightning Detection Cards i& % & LR = & 5 ~ g &5
%% % %z & % —1 OBO Lightning Detection Card » * # " 38 %
SRFAERARTIEL > EETERFRL A L IR oo Aph
TR 4ol 5-8-3 froT o
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Jomitek Lightning Detection (LD) System OBO Lightning Detection Cards

B 5-8-2 h * 4% Jomitek Lightning DetectionSystem 2 OBO Lightning Detection Cards

B 583 FHWR AT ETE
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T 5| @) 5-8-4~@ 5-8-7 & WA RS o A AR 4 S Z AT
b4 (H# - £4 412 Jecket Type) thd g N o 2o
BE AR 4 8 E gy IEC62305 R 23k % > H 32 25\ 468 &
(M~ B 2REH (KPR 6 %) sur AHRE EE DR
VU R B o A AR 4 PBRSERREEEEL A
TABSHS R AR (LR EY) E e o o

b;{'

B 5-8-5 Al h 4 W E BAH DT Figr > 50
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Bl 5-8-6 #r a3l h 4 WE 4 N AHNT FIpp -

B 5-8-7 3L A4 b 4 % Jecket Type A # 13 # i p 3 N
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Lightning situation for Horns Rev Il

PO« @«
.., s (@) w2 01

= Internt net mellem malleme 50,8 km

EEO~O0

] 5-8-8Horns Rev || & #-/%_2009.8.20~201108.08 % &

212 & Horns Rev || b #3 # % g738 2
12011 &80 80 » &%
LG E - 3RS

o

Qb%” s

Homs Rev

’ﬁ
XA 1252
e UE ’éi?fx%

BI&nierg |

Eshjergvaerke

Lightning strikes: 20.08.2009 — 08.08.2011

125
56

lightning impacts
out of 101 turbines hit

0  damages reported

- Kabelfaring B vansformerstationen 16.6 km

» SIEMENS Rodsand IT 3¢ AL B # 3+ 3 4 %

TS B FPER AL S F

T— e fj 52 o

Rodsand II &

) Rgdsand 1T & )E,“- b HPrg

4 AR #2010 £ 10 7

8 R R L (Lolland) 5 10 = 2 &

)i Siemens 2.3MW #t g 3% b 4 3 m%}k;, 4
R i R E B EON =
ﬁ4ﬂ446ﬂ&@m’uxEON
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ZhHFFEL

TR 20 § B RET 4§
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Windety h

Smalandsfarvandst Yest b
Pozeidon
B —} 0= 7
ED ED _ — . I{\lpholairlu
i | 7 i
S ~ Mysted
T
RﬁdgandE — |
5 i Beltsea
Eld
2 -
g Beta Baltici |
En E
=S Ereitling
E4T] - : _'Fiﬁﬁ_:{l:ur.rt

B

ErmA
B 6-1-1Rodsand IT 3t A b 351> % B

Rgdsand IT A b H-F 34 Nysted 3 Ak 3 (Rodsand I)ed = #p
BHiEk o vaZ %3t Nysted AR H 0 d &) 3 08 geo pt— b FH izt
Ao AR E UG o b 35 T3 28 2 e L SIEMENS 2@
SWT23MW £ 00 2(#%2 3 BR:685 == ~FF 3w [£:93 7)) %
KEZE200MW > 3l peds 4 2 > X RJFE 1022 > @ kb 4 b‘ﬁiﬁ@
E 2 N A E A N (Gravity) A # 0 b HE T35k # 5 12m/s (45m § 2
b ) 2011 &3 T € % 833.47GWh ~ % € Fl#c¥) 45.96% » P28 Al
B 6-1-2 % & 6-1-1 ~ % 6-1-2 #751 o

Wind Farm Foundations Wind Turbines

Capacity (mw) 207 Type Gravity Type Siemens 2.3-93
Status Operational Material Concrete Capacity mw) 23
Start of Operation 2010 Weight ) 1,300 No. of Turbines 90
Distance to Shore «m) 4 Height m) 15 Hub Height ) 68
g — % Diameter (m) 15 Rotor Diameter (m) 93

B 6-1-2 Rodsand IT k. 3 ~ A # 2 b 4 {2 &

Rgdsand II b -0k 4 $#$ 37 2L 55 & - 5]’)3 18 SR #
%ﬁ‘mb‘g"A“p&"b‘g‘rﬁ}iﬁ«GS.Sé}?’)}.."493 &5 93 o' s e
b HFh 4 #‘g‘#wljfzé-’f#ﬁr’l%] 6-1-3 #1517 °
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Planit .\
- 90 wlndt}BTneg =]
- 207 MW,

<34 K P |
-55-12depht £ s T

.

Distance ~

- 1.7 km to onshore .7 ;

- 3.1 km to Nysted Wind Farm .
- T menforrie

¢ wome l":'i “Aetw

‘\
- B00 GWhyear, 2%, 20Meho!ds

Time schedule
» Procuremént “ 2008

= Construction 2009/2010
+Operation

Budget
» Approx. 450 MEUR

ot 3+« 101-i8
Jo1-18
Tree® k0118

S P 018

——+ MO1-18

Thl et s ok b caviguiion

B 6-1-3 Rgdsand I1 AL b 3 b 4 #$2_ £ 57 3 B

F06-1-1 b Bk A T

Official Name: Rodsand 2
Alternative Name: Nysted 2
Development Status: Commissioned
Area of Wind Farm: 34 km’

Number of Rows/Turbines:

5 x 18 turbines

Distance Between Rows/Turbines:

700-900 m / 500-600 m

Location: Nysted
Region: Lolland

Sea Name: Baltic Sea
Distance From Shore: 8.8 km

Water Depth: 6-12 m
Average Wind Speed 12 m/s at 45 m

Annual Estimated Production

833.47 GWhin 2011

Capacity Factor

45.96 % in 2011

30
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% 6-1-2

Timeline & Track Records

Project Start:

2004. 03- decision to build Rgdsand 2
2008.04 - Project consented

Construction Start:

2009 (April) - Construction started

First Power Generation: 2010 (July)
Commission Year: 2010 (October)
Developer: E.ON

Installer Turbines: A2SEA

Installer Substructure:

Eide Contracting Gravity based foundations
Peter Madsen Rederi- Scour protection

Installer Inter-Array Cables:

Norddeutsche Seekabelwerke (NSW)

Installer Export Cables: JD-Contractor (Jydsk Dyk)
Installer Offshore Scaldis Salvage & Marine Contractors
Substation:
Operator: E.ON
TSO(R = ) Energinet.dk
Estimated Project Cost: 446 mio €
(= )Rodsand 2 3t gL b 3> 1 4 &
1. B3 C Bt B-* GPS @ im® — 30 4 =¥ > #Z"$ e S A I 2

& o o] 6-2-1

RODSAND 2.~ A

o

B 6-2-1 % GPS &_ix ~ i fi A
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2. BLHE TR I HB RN R UBIRET A o KA T R
2 Fo AP B o ho] 6-2-2 ST o

w28

Bl 6-2-13ck @7 K 2 A7 wgL

3. £ FMA#HME T €4 M A#HLD EIDE 27 Lffp £ XL 4 N AH
2.1 1% ~ 4 PETER MADSEN REDERI 2 # % {44 75 (Scour) %3
#}o o FBEA SNAHEF E LK~ £iE 1300 ¥ > w5 B REEE o
CrpohErirdiy 24 A ARURF IR AT L 24
Pdw sttt ~ 0 BRI HH AR LA SRR -
Himd 4 N A A B AR 6-3-1 5 6-3-2 ~ 6-3-3 ~ 6-3-4 77 -
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6500 = = HIf)1 A % 570 1€ 5 b 44 70 ik d o5 o B B AR o ) 6-4-146-4-2
SR o R EEAZICB] 6-4-3 f1 o
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B 6-4-2 A i~ @ 3s AT HRG AP L%

35



- T NCE St LN SRR

CRAEP RS RRAEER S BH K
ELHRpAT g R b AEE R 4 Bk (v
Foofd hARET R PWRRTEIT 0 E- b RTE
4ol 6-5-2 0 R A M RF ‘

[
‘;“\
—\
L
®

S
4

Bl 6-5-2 FF e fsd 4p38 3 B F iE - hoER LA

36




(Z)AF %3

BARTHT e X 18x32 2 > FAZ I8 2 v BHEE 5
865 PR(¥ 351 RBE 2809~ H 5 KB 85w~ 11 2 4y F B4R 500 #) o
EHLARTATHEREY 0 ¢ 7 A 4g(Main deck) ~ H#4g(Cable deck)
1 2 % K 45(Mezzanine deck) ¥ o i dgp X G 132kV hi ¥R E -
WEs SRR 33KV 2 4 B B~ 132KV GIS *7%@%?3 B E > AEMAgP X
K F b 4 Y (oilseparator) )2 2 b GE M o Ak kAgp EH G L P
’“ﬁﬁaﬁ A ge ,équ,}ﬁfl‘l‘z\@mﬁgﬁ‘”; j""’ifﬁ;°4§15ﬁ7‘
4o @] 6-3-1 #771 ©

&+ %3 2k & d Scaldis Salvage & Marine iz 5 7o 7 R IE ;‘»t
AAHs A €4 N AH S Higpd COWIL = #@3%3 > & BX A4 Rl
FoPHRE FT “LL%J DT EPd ABB B3 o Fmi Aok 6-3-1 o

=

% 6-3-1/31+ 87 pFwopr g

TRENGHER - B F@mEEEE

A emua E RN

& Bilfinger Berger/,~a -& ;7 &

£ T/ & OVl -& A &=

B ERBHRA B ERRUE TR - BKBHE - 25K -
R~ 18x30% - £ & : 900

HoE&EHRA : 2x ABB 145 KV Bt R LIHB &
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Z 6-4-11 b 4 BF T FEk

Submarine Power Cable 3*%240

Cable mm2, 18/30 (36) kV

Type: Submarine Power Cable 3120
mm?2, 18/30 (36) kV

Weight: 26 kg/m resp. 19 kg/m

Diameter: | 125 mm resp. 100 mm

Amount of

48 Single-Mode Fibers

Fibers:
Customer: | E.ON Vind Sverige AB
13 km south of the Danish Island
P — Lolland, Baltic Sea.
" | Offshore wind farm with 90*%2,3 MV
wind turbines
Length: 80 km
Installatio

n:

2009-2010 with barge NOSTAG 10
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= VVESTAS 2P aph + 8% 1§22 14324

LS A LA § Vestas 2 2 2302 & Randers, 5038 0 By f24p B Vestas
ARGHEAL | B §2 0 AFEH MG R FLEL LT

3 R P R IR Vestas Offshore A/S #7# % 4 & f  + Mr. Casper
Toft-fﬁfwﬁﬂ;fi?—?#% DALY AR AR E IS G R R T

(- ) Vestas 2“%@;)2,“_& tgﬁég;g./\gw
Vestas 2 & 1945 %2 & Lem & = 3% 1979 £k § % - &k + 3 T4
¥ 33kW> 3 2 Vestas =7 ¢ A >+ B 69 B K 7Z % 46,000 - kb #
B GHAR GG 0 g 380K BEE 58I Gh s
1, 409MW » &_ Vestas = @ #7% % (4o 7-1-1 #7517 ) E& K &+ b
PRLTBERE -

ROBIN RIGG SCROBY SANDS HORNS REV TUNG KNOB SPROGG
Unsed Kingdom Country United Kingdom Country Denmark Courtry - Country Denmark
EONUK . EONUK Owrar vattentall & DONG Drwner awrir Sund & Baelt
: 000 2004 Irstallation year 2002 Installation year nstallation year 2009
e &0 5 30 Mumber of tubines a0 rumber of turbines Mumber of turbines 7
Va0 3 M VEO-2 OMW TurtHng Lype VBO-20MW Turbine type Turbine type V903 .0MW
180 &0 M 160 MV MW L1
BARROW
Counry United Kingdom
W Dong Energy
o e 2006 \
Number of twbines 30
Twiine type VRO 3O - g
M S0 \ T
NORTH HOYLE T T T
Country Linited kingdom
2 MNpowar Renewables A
vea 2004 )
Els)
BO-20MW \ -
= Ti T |
KENTISH FLATS
Country United Kingdom
Qwmner vattenfall
Installation year 2005
Number of turbines 30
Tur bine type WOO-3 OMW
M G0
WINDFLOAT -
FLOATING FOUNDATION BLIGH BANK OFFSHORE WINDPARK Q7 EGMOND AAN ZEE
Partugal Country Belgium Country Netherlands Coumry Metharlands
viinegius Owner Betwind NV Owrier WP Q7 Holding BV Cwner Shell & NUON
2011 instaliation year 2010 Instablation year 2007 Installation yeas 2006
5 1 Mumber of turbines 55 Murnitzer af turbires 60 Humber of turbings 36
BO-2.08 Turbine type VS0-3 O Turbine type VE0-2 OMW Turbine type VOO0-3.aMW
2 MW 165 MW 120 L 108

B 7-1-1 Vestas > P 3 AR 4 {5558 o # B

Vestas 2 2 /£_1990 # B agt il h 4 £525 £ 2006 & Sl h 4 »rkend
ER S PR l?‘ﬂﬁ‘h CILIpE e h A R ART
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POWER REGULATION pitchregulated withvariable speed

OPERATING DATA

Rated power 3 MW
Cut-inwind speed 3 myfs
Rated wind speed 12 myfs
Cut-out wind speed 25 myfs
Re Cut-in wind speed 23 mfs

IEC I1A and IEC I11A
standard range:
-20°Cto 40" C

low temperature option:
-30°Cto40°C

Wind class
Operating temperature range

SOUND POWER
(Mode 0, 1 0m above ground, hub height 80 m,
air density 1,225 kg,/m?3)

3Imys 947 dB (a)
4 my's 975 dB (a)
5 my's 101.2dB (A)
& m/s 1045 dB (A)
7 my's 106.5 dB (A)
8 my's 106.5 dB (A)
ROTOR

Rotor diameter 112m
Swept area 9,852 m=
Mominal revolutions 12.8rpm

Operational interval B.2-17.7 rpm

Air brake full blade feathering with
3 pitch cylinders

ELECTRICAL

Freguency 50/60 Hz

Generator type permanent magnet generator

Converter GridStreamer™ full scale converter

GEARBOX

Type 4-stage planetary/helical
TOWER

Type tubular steel tower
Hub heights 84 mand94 m(IECIIA)

119 m [IEC I11A)

BLADE DIMEMSIONS

Length S54.6m
Max. chord 4m
MACELLE DIMENSIONS

Height for trans port 3.4m
Height installed (incl. Cooler Top™) 6.8m
Length 128m
Width 4.0m
TOWERDIMENSIONS

Max section length 30m
Max. diameter 4.2 m
HUB DIMENSIONS

Max. transport height 3.74m
Max. transport width 375m
Max. ransport length S5.42m

Max. weight per unit for transportation 70O metric tonnes
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Main dimensions

Blade length 80 m

Max chord (preliminary) 5,42 m
MNacelle (incl. hub and coolers)

Height 7.5 m
Length 24 m
WWidth 12 m
Weights (* 10%)

MNacelle with hub 390 ton
Blade (each) 35 ton
Tower (HH 107m) Site dependent
Rotor

Rotor diameter 164 m
Swept area 21.124 m=2
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‘ Contract Manager | ‘ HSE Manager

Technical Project M :mzb_ger| ‘ Finance Manager

QA Manager | ‘ Cost Control Manager

Project Administratorn

i
! ‘ Document Controdier

SCADA Engineer | ‘ Froject Flanner ‘

‘ Project Director H VOFS Steenng Committee

Froject Manager

‘ WTG Supply Manager

| Site & Pre-assembly ‘

Cffshvore Installation ‘

Commissioning Manager

| Service Site Manager

mslallation
Supervisor

QAT Coordinalor

Manager Manager
| Transport Site Administratos HSE Ceordinator Sile Administrator Supenisar
| Coordinator
|
|
l Warehouse ‘Warehouse
| QA -
| 4{ SO ‘ 4{ 1 eernaier
|
|
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|
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—{ 2A/QC Coordinator

_{

Tower Supervisor

—{ Superintendent |
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Supervisor
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Personnel [SAF)
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Tower pre-assembly

Upend bottom section
Move to tower stand
Place top section
Assemble ladders and lift
Connect HV cable

U o




2. F B IE 0 4o R] 7-6-2 #ron o

Blade preassembly

Prepare stud bolts
Remove transport frames

Place in blade stacker system

S

Move to loadout area

348432 T K 1T £ Ao B 763 577 o

Mounting of cooler
Prepare and mount hub & turner gears
Move to loadout area

Finally prepare and configure nacelle

ok b R B

Conduct pre-commissioning tests
Bl 7-6-3 1 {8452 3 g iv s
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Nacelle and hub
| | Signal
: Cable
Power -— L Optical
Cable fibre cable
. [est unit
Bottom
: controller
: UPS
: Dower = | External
: Signal : | power supply
: Cable :
>
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PRE-ASSEMBLY

INSTALLATION

COMMISSIONING

- Omshore / - Offshare \
WTG commissioning / WTG commissioning \ - Cable work & \
Mechanical Completion

- Onshore / - Offshore
HV commissioning HY commissioning

- Start-up
- Trial operation
- Operation & Punchlist works

Bl 7-6-5: 7% F b+ 3382 PRET LB

&Jﬁ\g 'L;"ﬁj’lﬂ.‘ij

¥R A kv P Y AR5 e ?ﬁ'%ﬁ% ZREEETA
ERE G ERPGRAFRATER T EET PR ELR
5w FRE-XELLR

x Ry u{@;§§t§\£ WE B wﬁt;\gxa
et v 24 /Jrﬁa‘%mmﬂ'ﬁvﬂa‘%ﬂﬁ FEUTREIRE A
AR PeER LB RT EEEA o AoB 7- 7 BTR o

B 7-7-1 b 4 8 5540203

51



(~) BRR 4 L2385 b5
_ﬂLfé;}’—gVE"‘Fm‘:v\;w’)k*”}?g—j'l_l_}\f}f i)kif‘('lﬂ-"g]7—8—l
”TT)’AP&*‘%&%'W”“ ST € SR R

47T L

L. ﬁ;ﬁ:'”f&fi‘ﬂ"" GERSFR MRS -

2. AT Ay b e g SRR o

3. MBI kf"]"’? fd‘?ér‘fﬁ’%’?“ o T Jli?‘ﬁf‘ o

4, ﬁ%‘gi~ %‘»T

5. ag AL *?‘J

6. 4y & diand LR S A N R LI £ ) S
IRk H-

Ear]

(1) R4 5 '-;gﬁ, EE R (- ZEEEE L - i Z K E S
TRAEBR AP F 1zts4,km]‘%§é= gﬁg@wﬁﬁ,‘@j‘gﬁ—r
- Fehfh £ 0T &S &n;t.“ﬁlv&ﬁgang,; BORT AR 2
QEHELFE-AFEBHE R AR PR IGFEE o AP ARSI R
7-9-1 #55 o

52



ower lift

@7-9-11:?1%%,1 TZ A p 4 #‘gﬁ ;#il -

(L) eBZBEFRIE -
Lo R R 2L ARG -
DR A SRR BT LR T Fad 2R o
P A e BRI
. SCADA i Suip|3& o
RNl SR
R B ECE AT R o
HEERL -
R A AR RIGE o
CFRAE R o

(98]

53



(+- ) Vestas 2> @ 3 Ak # %% 1 %] (Thanet 3+ 3% )

Vestas = 7 2 b it s 1 R BHER BRARBIRRRE S P E 0T

R A e T

1. THANET EERIGIFAS (/]ZIJB?»E' A2 ) eI KENT 0/ 48 ey 128+ > §FE
A2 2 o 4eRIT-11-14757 -

2. R B2 %% % 2300MV > £ 10028V-908E A B 4 5 T 1 -

#3 7 £ 1000GWH » &_#20% = UK ffeit * o

4, FivRFEAR21 A4

.Q)J

Greater
Gabbard
Gunfleet :
Sands ‘

o ,
Gunfleet London
Sands || Aray

Kantish Flats

!
’

I

Bl 7-11-1 : Thanet %H.ﬁ'-& 4y

5. t3-#Vestas2 @ f F 10098k 4 e 2 Mg § 1 1F -

6. A# 5 H t5(Monopile) °

7. % - 845 - &S 2 £ 7 35d Denmark 451 I 2 WDunkirk e % >
Bd 1 ET IRk

8. XL oA BT kA LT Pegwell Bay F A0 B
T & % Richborough power station ##3|T % o

9. FRw 1R 2 2009297 6p TR B R E B4 112010297 9
PR £1o 3083 o ek deif Y X BRREIEE L 27T
E

10, 2 %3p 2 2K2009= 11" 4p B4s > $]2010F 67 4p » K4 prF -
fr X Qg QEig(F I )R2TLA EF v A4 FRa o 31
P I Ao Bl T-11-2%77

11, B 4 #875 F B35-% % > £2009&122 4p B 432010267 24p 1
+202% > a‘\—"“,ﬁ%f@—‘k F 87=% % @ﬁs?]-,‘i’)k WA R 32 > 100 5 b 4

54



ek
Py 2 4 PFERT S S

FrEA P XEPFF L83 AT A X TE
BoApg feo VAR RO F PRSI RG] T
jxg’ﬁ?i“}."j s PE R wmIE o B T-11-397F o
B E REE > £2010%827 28p B 451201097 9p ok £ 193=
a‘r“fi&% F99% > FHEEFR 5 104% > FHlopF g 4oB] T-11-4%7

T ©

o

-

Pre-assembly

15 Nov 2009 - 4
June 2010
(incl. weather — 91d)

Period:

» 9 towers completed in  9-12 days
» 9 nacelles completed 9 days
» 9 sets of blades 4 days

prepared and stacked

Loading of vessel
= 9 towers, 9 nacelles with hubs,
» 27 blades in stacking system in 34 hours

BIT-11-2: b # S50 %2 Kinph @

Erection

4 Dec 2009 - 24 June 2010
= 202 days

Weather downtime: 87 days

Transit / loading time in Dunkirk: 32 days

Actual period:

--------

Fastest turnaround

(Harbour - erection of 9 turbines — harbour): 8 days
Fastest erection of a turbine: 5 h and 44 min
Jack down to jack down: 12h

BIT-11-3: b 4 SRET EER
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Commissioning
Period: 28 Feb 2010 - 9 September 2010
193 days

Weather downtime (until 9 Sep 2010): 99 days
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Test Site
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The European offshore wind industry key 2011 trends and statistics.
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