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[ Burbo Banks, UK
25 x SWT-3.6-107 (2007)

Vindeby, DK
s 11x0.45 MW (1991)

[ Lynn / Inner Dowsing, UK
— 54 x SWT-3.6-107 (2008)

Middelgrunden, DK
— 20 x SWT-2.0-76 (2000)

[ Gunfleet Sands, UK

Samse, DK
— 48 x SWT-3.6-107 (2009)

— 10x SWT-2.3-82 (2002)

[ Rhyl Flats, UK
25 x SWT-3.6-107 (2009)

| Greater Gabbard, UK

[ Redsand/Nysted, DK
— 140 x SWT-3.6-107

— T2 % SWT-2.3-82 (2003)

[ Walney, UK
51 X SWT-36-107
51 X SWT-36-120

Frederikshavn, DK
— 1 x SWT-2.3-82 (2003)

Homns Rev I, DK
Pori, FIN — 91 x SWT-2.3-93 (2009)

— 1% SWT-2.3-101 (2010)

Redsand II, DK
— 90 x SWT-2.3-93 (2010)

Renland, DK
— 4 x SWT-2.3-93 (2002)

Baltic |, DE
— 21 % SWT-2.3-93 (2010)

Lillgrund, SE
Rudong Intertidal, CHN — 48 x SWT-2.3-93 (2007)
— 21 X SWT-2.3-101 ;

Hywind, NO
— 1 x SWT-2.3-82 (2009)
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f Stavanger

Bl = : The World’s first floating turbine In 2009 Siemens

installed the first turbine in Norway at a water depth of about
220 meters

|EC Class: 1A

Rotor diameter: 107 m
Blade length: 52 m

Swept area: 9,000 m®
Hub height: site specific
Power regulation: pitch regulated, VS
Annual output at 8.5 mis: 142 GWh
Blade weight: 15.9 tons
Rotor weight: 9251t
Nacelle weight: 142t

Tower weight (IEC [A): Site specific
Serial production: 2006

Total number installed: 416 5

Units ordered: 205

B = : Siemens
SWT-3.6-107 wind turbine is

18




an experienced offshore workhorse for rough site conditions

IEC Class: 1A

Rotor diameter: 120 m
Blade length: 585m
Swept area: 11,300 m2

Hub height: site specific
Annual output at 9 mis 16,793 MWh
Rotor weight: g8t

Macelle weight: 136

Tower weight: site specific
Prototype installed: 2008

& Serial production: 2010

| First installed offshore: 2011
Installed offshare: 54 units 4.
Ordered for offshore: 96T units |

f8] ~ : Siemens SWT-3.6-120:
Swept area increased by
25.5% to 11,300 m?,
compared to SWT-3.6-107

19
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SWT-60-154

B4 : Siemens SWT- 6.0-154: The Next Generation of Turbine

Direct Drive wind turbine with 6 MW rated power and a
120/154 m rotor diameter designed specifically for the harsh
offshore environment

S NGLAP(E L FED PR (7
%2> p 102822 1p ¢

Germanischer Lloyd SE(f #GL) & - 7= > 44 B % 0
HAEBIE ﬁ“ﬁmﬁ?%&%?%’ﬂ%aEé’*ﬁﬁ
2R BT H R e 1995 F s GLike LA R - B
Mot h R iR SR LR
FEE s L iFM e d WOLEET AR BR RELER
EP G E S HA2005F a3 Al b Bl E R B 2 3Tk
"GL Guidline 2005 ; > GL Guideline 2005 & & * »> 3t A
PR RPERAED B R ERE A iR
20



N

4

WE LW RN AE S e 3R 4 P
TWEIZPN T RE ST Gmdellne for the Certification of
Wind Turbines -

VIR TRE N D R J@ R WL F2 S5 6 0 R
B AR F2 R FIEE > %11 DS472% Recommendation for
Technical Approval of Offshore Wind Turbines 5 i » # ¢ 3 B
B ZE K 2 37 > k{9 Danish Energy Agency s rsg # 2
Danish Certification Scheme » B o & 21 ¥ 3% B34 %E 2
¥ B3 DNV -~ GL2 TUVSUD% -

GL=2 72 & e AEfrii A ER B FH@for
Ao VR LR BRI e gt 6o Ny e
SRR frE T A E RN L EP T BEEEBRALR X
2 5F - FEEE ‘ffﬁ‘f“ g 2 PRIFE o 3% o> & 7r 3T )
FE2AE w1 F L F A TR R T LA
EN{BRES{ X > TPRFEGHBE

1. L B4

B *Zo P E Aok kB E R AR LRI

2. { k¥

LEER S RREF G S il B3 0 P SRR -
3. L%
WA I?:ﬁ’q’rfr'i B ErmE fo
FGL2 2 AR E ¥ERY > EHFEBSE - A E ARG
fodk (T 42 o

S,

GL= @ 23897 6,800 1 42 (7 fr & 7o J5 24 # 801 wss
Bl 72081 =% » BINCAABEEF o7 A Rd = By
BH e d A B s T RF TR AR
1. 45 49333F -
d 3GLY P3R4 FEERA A s % > Y
EhRERESFL - GL A R = —*ﬁmiji ;
BEgbdndgie ® 2 2P] ~ 4258 > * 1Y ifftf—ﬁﬁ“i ~ A B
BHLA R 2 5 o PR HAR F AR ERL W

21



SECER A S sy s BEAR R E’i‘l

J%ki—‘ oy 4n b > HPR73:88,3008 epds g > X

A7 1#56,8904k; g W X GLL P % B o

Leb s GLo P AR u| £ AR da R R S Aotk B R 4T

PRALP] F 2 3% R R endp fRs ~ R

%%%ﬁﬂﬁ$~ﬁﬁﬁﬁﬁﬁi%ﬁ%ﬁ&%”§

ESER
2. B R RF

BB IR AF 2 m o GLY P ¥ F HR  FB A

R | R R ﬁ;’ft’]‘ FfoiT i cwe K o He :

PRI S 2% 2 s R T Ao

TSR R EH TR
3. ¥R A ik

2 *&GL # 22 Garrad Hassan <> & #.2009#%8*% & 5 >
e /"—fﬁﬁm?«ﬂ-iﬁ‘b?})'ﬂ??}z*ﬂg"iﬁb(;l_
o #fa ELIE AR RT RECRE B S
P m :m\ wRfri A 3 ¥ L A0k o
£33 {!@ CFEEE TR s SHR AR frEE R
FRITHR VR A R o SIS 2R LB
600~ 1 #2 Eﬁristzﬁ% o Bt B L e 340 By E
P o PRIF e S 4o D R R 4 BT RE T K
IR R A FTHFCRBIER TR/ A B g
Bl RRER 4 B2 HAPM KA o

\m\a Q\(

3
1=
2.5 N
[a ity
[
(w

N

N

k%\“éﬂu A-

= ~WeserWind 2 @ 2 1t Bk 4 142 £ F =
%%Bﬁﬁ 10227 1p = =
1 f2WeserWind 2 # 2 %.EL% TEX 2 LR 4
AT b o 2 5 KRG T )RR 8
MR TTR A 2 2 AR e 2 SRR R R T ORISR
SO OFTERNEIRYEY - S5EEEHE T SRR

N
o
"Z‘.a
|2
A’.ﬂ

22



BE T EF - SRR h 4 e HEE R R T S
\s;ﬁif?%ﬁﬂsbijé'/r@ﬁ R BRFER A2 TEE T
GHR IR TR IIAMBIE EFLELE
d*@@@ﬁ&%fﬂfﬁ%wlﬁa’ﬁﬁﬁ&%ﬁ
FERPAREERZMABTHEE > Ak T P %7
Bremerhaven . Cuxhaven ~Emden % ATy 2 ddp1 F
%raﬁ’uiﬁﬁﬁkﬁﬁﬁiﬂ%‘ﬁﬁﬁﬂ?°
p oA fg B Bremerhaveniz 417 = B & % - 2 =
RAE O Z LEAR Y o R4 WARM A E B C AT R B
Fo BERFE AR FIREEEL S A o HRT ]

|

BT REEAT %ﬂﬂﬁﬁ&w—%&iﬁﬁ&%ﬁﬁ
o AT AT IR RRe B RLFRER S TR T
&“é&*%ﬁ%%%’u£ﬁwﬁﬁp 8T 4 et i

N
»

7

GRER: A -BEERE B L2 fRRAER KT Hoar e

= >+ Bremerhaven s-i\Weser Wlnd AN i RN ) N7
B E VAR WA 0 SR AT Jacket ~ Tripod 3 Tripile=
AN LAARE IR T A H@ 'L 5 % Tripod# Jacket
B

23



B E P § L :
¥ 4L #EDAGR 4 #3327 &

24



Bl o P HEAR 4 RPIRERLITIE L RGL

25



26



27

=

LA

D

45T VAN DA DA DL




28



Wit - B G € AR

=< BWE

Bundesverband WindEnergie

Andrew Ancygier

Wind energy in Europe and
Germany

Berlin, 27 September 2012

&= BWE

Bundesverband WindEnergie

German Wind Energy Association (BWE)

Chapter 1
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&< BWE
BWE - Overview

— One of the largest renewable associations worldwide
— 20,000 members: manufacturers, suppliers, operators, experts etc.

— Political communication and lobbying at the federal, state and regional
level as well as at the intl./EU level (member of EWEA, GWEC, EREF und
WWEA)

— Public Relations

— Publisher of the leading professional renewable energy journal neue
energie and new energy

— Organization of seminars, conferences and workshops

—  Wind market overwiews

== BWE

Association structure

Board
Is elected by the delegotes

Headgarter in 10 Advisory ' 13 Federal branches |
L Berlin Councels
I 8 Panels
Magazine 41 Regional

neue energie branches
newenergy 8 Workshops
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&= BWE

Bundesverband WindEnergie

Status quo - Wind energy in Europe

Chapter 2

2= BWE
Cumulative Wind Power Installations in EU [MW]

90,000 ~— """~~~ =
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

4,75 9,678
3,476 : %,453
12,497

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Source: EWEA Annual Statistics 2010.
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&= BWE

EU total installed capacity in 2011: 96.607 MW

Wind power installed in Europe by end of
2011 (cumulative)

Source: EWEA Annual Statistics 2011

== BWE
Offshore‘s Share of Annual EU Wind Power Market
[MW]

100%
90%
80%
70%
60%

50%

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

. Offshore . Onshore

Source: EWEA Annual Statistics 2010,
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= BWE
New installations in the EU: 2010 and 2011

Peat 0% (200 MW)

Waste 0% (149 MW)
Coal 7% Nuclear 0% (145MW)
(4,056 MW) /

\ |

_ Pva2x
(12,000¢ MW)

Wind 17%
(9,295 Mw)

. Biomass 1%
L (573 MW)
)\ cspax
[\ (405 Mw)
Small Hydro 0% (25 MW) Large Hydro 1%
Geothermal 0% (25 MW) (208 MW)

Source: EWEA Annual Stafistics 2010 and 2011.

= BWE
Market Shares for Total Installed Wind Power
Capacity: 2010 and 2011

Other 9% Greece
Denmark 4% (800 MW) 311 \
@27 W) = \

Spain 16%

Belgium 4% (1,516 MW) Portugal
(350 MW) 377 ‘
Portugal 4% 4% Germany
)08
(363MW) :
Poland 4% :;';nd
(382 Mw) ~— 5
Romania 5% fesmey 0% Romania
lomania 5% 1,493
(438 MW) (1A% W) 520
5%
Sweden 6% -
(604 MwW) Sweden
taly10% : 763
(948 Mw) ~. France 12% 8%
(1,086 MW)
UK. 20% 7 fance
06 830
(962 MW) %

Source: EWEA Annual Stafistics 2010 and 2011.
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== BWE

Wind energy in Europe 2011

30.000

Status of 31/12/2011

25.000 Total installed capacity: 93,957 Megawatts

20.000

15.000

14.000

80T
8L0°T
'E

z86
I ems

| 62¢
6LT

fgj,yf,f.ffff.#’fﬁ’fﬂ}f cros

W Tetal installed capacity in Megawatt
Source; EWER

o‘/ BWE
Wind energy in Europe 2011

Status of 31/21/2012

2.000

New installed capacity in total: 9,616 Megawatts

1.500

1.000

500

€l

88
Ay
23

C”NADOOOD

2 04 AL fm,,wf{,wff

W New installed capacity in Megawatt
Source: EWERA
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Bundesverband WindEnergie

Status quo - Wind energy in Germany

Chapter 3

SN

2= BWE
Data sheet wind energy in Germany

2011 2010

Total installed capacity 29,060.04 MW* 27,190.62 MW*
New installed capacity 2,085.72 MW 1,551.03 MW
Number of wind turbines 22,297 21,527
Repowering (decommissioned) 123.0 MW 55.7 MW
Repowering (installed) 238.0 MW 183.4 MW
New installed wind turbines 895 754
E:Ie::;:“" generated by wind 48.0 bn. kKWh** 37.3 bn. kwh
Share on electricity consumption 7.8% 6.2%
Potential annual energy yield 50.7 bn. kWh 47.3 bn. kWh
CO2 emission avoided 36.1 Mio. tonnes 31,9 Mio. tonnes

*corrected in 2010 und 2011
** provisicnal estimate

Source: BWE, DEWI, VDMA
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o\/ BWE

The German Renewables and Wind Targets

EU dir.
2009/28/EG

Gross final enelgy consumptlon 8%

NREAP | REPAP {Industry)

oo

Electricity sector Not defined | 38.6%

- NREAP |REPAP (Industry)

750 45,000
Offshore wind 10.000 10.000
Total wind 45750 |55.000 |

Wind Energy in Germany

32.000

o\/ BWE

Status of 31/12/2011

28.000

Total instzlled capacity: 29,060.04 MW | o o o o o o o o o o o o o o o i

24.000

New installed capacity: 2,085.72 MW
20.000

There of offshore: 108.3 MW {grid
16.000 | connected)

12.000

0

8.000 —
4.000 I I —
e mn i LLEs

mm

» Total installed capacity in MW . New installed capacity in MW

R SaE

Source: BWE, DEWI, VDMA
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== BWE
Wind energy in Germany

32.000
Status of 31/12/2011

28.000

Total installed capacity: 29,080.04 MW | e e e e e e e e e e —————
24.000

Total number of wind turbines: 22.297
20.000 —
16.000
12.000
8.000
1l
p .m H S-S NSNS NN ENEE BN NN NN BN EEEEEE = H_ l -I -I [ | I I

FEITFIFI ISP ISP

« Total installed capacity in MW » Total number of wind turbines

Source: BWE, DEWI, VDMA

== BWE

Wind energy in German: 31 June 2012

* Total installed capacity: 30.001 MW/{22.594
WTs)
* New installation in 2012: 998 MW (416 WTs).
That includes:
* Repowering: 185 MW {79 WTs)
* Offshore: 240 MW (60 WTs)
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= BWE

Offshore Projects in Germany

Global Tech 1

Depmark

BARD
Offshore 1°

3 Alpha Ventus

Brokum Riffgat

== BWE
Planned offshore capacity in Germany [MW]

MW
25.000 - '
1
21.000 i
20.000 - i
|
15.000 - |
|
10.000 8.435 E
1
5.000 :
~1.700 .
- 200 |
pipeline licenced secured through  in governmental  governmental
projects contracts service target until  target until

2020 2025 -2030
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=< BWE
Gross Electricity consumption 2011 in Germany

Gross Electricity consumption 2011 in Germany: 607 Mrd. kWh*

* prelimina i

Conventional
and nuclear __ g%Wind
power 80%
" Renewables __ 3% Biomass

20%
- —— 5%Hydro power

N \_ 3% PV
—

— 1% Waste

Renewables’ targets beyond 2020: 50%|2030, 65%)]|2040 and 80%| 2050

Challenge: Transition to a System Based on Renewable Energy Sources

Source: BDEW

== BWE

Market shares of manufacturers in 2011

Nordex Bard Rest

2,1% 3,8%
3,9% \ [

REpower
Systems
10%

Enercon
Vestas
21,0% 59,5%

Based on 2,007.42 MW new installed capacity in 2011

Source: BWE, DEWI, VDMA
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2= BWE

Exports by German wind industry

2009 2010

[
|@- *turnover 5.25 @
N

hillion euros in
Germany

*4.97 billion euros
turnover in Germany

" *turnover of 31.08
billion euros in
export markets

" *turnover of 30.98
hillion euros in
export markets

*corrections for 2009

Source: BWE, DEWI, VDMA

= BWE

Bundesverband WindEnergie

Regulatory framework

Chapter 3
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== BWE
The Renewable Energy Sources Act (EEG)

Fixed price (‘tariff’} for every kilowatt hour from
renewables for 20 years

Tariffs are differentiated by source and plant size
Initial tariff higher than basic tariff

Annual tariff decrease to account for technological
development

— Bonuses to incentivize repowering and system
services

— Tariffs paid for by consumers (problem: rising costs)

&= BWE

Development of different sources of energy

Entwicklung der Stromerzeugung aus Erneuerbaren Energien
1990-2011

Milliarden Kilowattstunden [in Klammern: Anteil am gesamten Stromverbrauch in Prozent)

Photovoltaik Januar 2012:
160 | ™= Bioenergie August 2004: 3. Novelle
= Windenergie 1 d”""gég des EEG
140 | == Wasserkraft e 2011:
April 2000: Januar 2009:| 1219
120 Das Gesetz fUr den Vorrang 2. Novelle |[20.0 %)'
Erneuerbarer Energien des EEG $
1991 (EEG) tritt in Kraft 19,0
100 Verabschiedung des
Stromeinspeise-
80 gesetzes [StrEG] 36,9
60

40

20

9 1990 '91 ‘92 93 ‘94 95 96 97 ‘98 99 2000 ‘01 ‘02 ‘03 ‘04 05 ‘06 ‘07 ‘08 ‘09 2010 ‘11
Quellen: BMU, BEE, AEE Q0
Stand: 3/2012 www.unendlich-viel-energie.de = ]
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Thank you for your attention!

Bundesverband WindEnergie e V.
Neustadtische KirchstraRBe 6
10117 Berlin

T+49{0)30/212341- 210
F +49 {0)30 / 21 23 41 - 410
info@wind-energie.de
www.wind-energie.de

=< BWE

Bundesverband WindEnergie
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Leamning from experience
0

Copyright ® Siemens AG 2012. All rights reserved.

SIEMENS
Content

Siemens Wind Power Offshore
Offshore Challenges
Siemens Solutions




SIEMENS

Siemens Wind Power offshore facts

I More than 20 years of experience

I Installed base: > 860 turbines with > 2.5 GW capacity

I Sold more than 206C WTGs (6.8 GWY)

I Nao. 1 in offshore wind power 4

I Cur turbines from the first offshore wind power plant continue to operate smoothly

I Unsurpassed reliability and performance: a proven 20+ year product lifstime and 95% real availability

1. Megamails commissiored, EWER, Jure, 2012

20 years of experience in offshore
World's 15 World's 1! offshore World's largest World's largest Word's largest wind Word's |argest
offshors wind power plant wf offshore wind power offshore wind power power offshore wind power
wind power A furbines plant in operation plant in installation market entered plant
plant in China in installation
1981 2000 2003 200910 201 2012

s | PO

Mldde@mnden Nysted Greater Gabbard

40 MW 166 MW

= Leading market share and number one in offshore -

= Indusfrialized offshore wind power (from 5 MW to 630 MW wind power plants)

= Market entry info the Asia Pacific region

Rudong Intertidal | London Amay

Huge potential

Vindeby

1. Megawatts commissianed, EWEA, June, 2012
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Offshore presence worldwide

SIEMENS

Market leader in offshore with > 2 GW installed™

Burbo Banks, UK
26 x SWT-3.6-107 (2007)

Lynn Inner Dowsing, UK
54 x SWT-3.6-107 (2008)

Gunfleet Sands, UK
— 48 x SWT-3.6-107 (2008}

Rhyl Flats, UK
—» 26 x SWT-3.6-107 (2008)

Greater Gabbard, UK
—+ 140 x SWT-3.6-107

Walney, UK
51 x SWT-3.6-107
~» 51 x SWT-3.6-120

Pori, FIN
— 1 x SWT-2.3-101 (2010)

Baltic |, DE
— 21 x SWT-2.3-93 (2010)

Rudong Intertidal, CHN
— 21 x SWT-2.3-101

*eommissioned

SIEMENS

Vindeby, DK
5 11 0.45 MW (1991)

I | Middelgrunden, DK

Samsg, DK
> 10% SWT-2.3-82 (2002)

— 20x SWT-2.0-76 (2000)

Renland, DK
— 4 SWT-2.3-93 (2002)

I | Rodsand/Nystad, DK

Frederikshavn, DK

— T2x SWT-2.3-82 (2003)
I — 1% BWT-2.3-82 (2003)

Homs Rev I, DK
—+ 01X SWT-2,3-03 (2009)

Rodsand I, DK
— 90X SWT-2,3-03 (2010)

Lillgrund, SE
— 48x SWT-2,3-03 (2007)

Hywind, NO
5 1 x SWT-2.3-82 (2009)




Many projects under installation and to come...

Sheringham Shoal, UK
—+ BEX SWT-3 £-107

London Array, UK
=175 SWT-3.6-120

Lings, UK
— THx SWT-3.6120

Guwynt ¥ Mor, UK
—+ 180 % SWT-3.6-107

West of Dudtdon Sands, UK
=+ 10B X SWT-3.6-120

Teesside, UK
— 27 X BWT-2.3-83

Master Agreement 2, UK
— =300 x SWT-6.0-154

SIEMENS

Anholt, DK
—+111 % SWT-36-120

Baltis2, DE
—+B0 % SWT-3.6-120

Borkum Riffgat, DE
— A0 x SWT-3.8-107

DanTysk, DE
—+B0'x SWT-3.6-120

Borkum Riffgrund 1+2, DE
— 178x SWT-3 8120

Meerwind S0 Ost, DE
— BOxX SWT-3.6-120

Amrumbank West, DE
— BOX SWT-3 8120

The SWT-3.6-107 wind turkine is an experienced
offshore workhorse for rough site conditions

1) Power curve revision 1. 2) September 2012

IEC Class:

Rator diameter:

Blade length:

Swepf area:

Hub height:

Power regulation:
Annual oufput at 8.5 mis:
Blade weight:

Rotor weight:

MNacelle weight:

Tower weighf (IEC 1A}
Serial production:
Total number installed:
Units ordered:

13

107 m

52 m

9,000 mz
sife specific
pitch regulated, VS
14.2 GWh,
15.9 fons
9251

142t

Site specific
2008

#B

205

SIEMENS
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SWT-3.6-120: Swept area increased by 25.5% to 11,300 m?,

compared to SWT-3.6-107

Technical data

SIEMENS

IEC Class: 1A

Rotor diameter: 120m
Blade length: 58,5m
Swept area: 11,300 m#
Hub height: site specific
Annual output at & mis 16,793 Mvh
Rotor weight: 98 1
Nacelle weight: 1361
Tower weight: site specific
Prototyps installed: 2009

Serial production: 2010

First installed offshore: 201
Installed offshore: 54 units
Ordered for offshore: 987 units 4

1] Seplember, 2012

Siemens builds the world's largest offshore wind power
plant: London Array

SIEMENS

. Requirements
Project:  London Array

. . = Located 20 kilometers off the east coast of Kent and Essex, UK
Country: United Kingdom

Date: Delivery 2011/2012
Customer: Dong Energy, E-On, Masdar

= Wind turbines are mounted on steel menopiles, in water depths of up te 23 meters

Products
= 175 wind turbines of type SWT-3.6-120
= Option provided for upgrading tc as much as 1,000 MW

= Includes a five - year service agreement

Benefits
= 830 MW capacity will provide green electricity for more than 750,000 homes

= Connecting competence: SWT-3.6-120 wind turbines and grid
connection supplied from a single supplier

World's largest offshore wind power plant




SIEMENS
Content

Siemens Wind Power Offshore
Offshore Challenges
Siemens Solutions

SIEMENS

Offshore wind is in a steep development phase

6.000 MW

=

|| 8am || 120-130m || 180-240 m

| | 15m | | ~30m || Up to 200 m

=7 MW |

Scandinavian European Utility and non-utility investors; Utility and non-utility investors;
ufilies ulilities European developers Large consoris; Intl. dev,

Source: E W EMEA OF BD




SIEMENS
Offshore wind power projects: now and tomorrow

Lillgrund Wind Farm Sheringham Shoal Wind Farm Dan Tysk Wind Farm
= 48 wind turbines (110MW) = 88 wind turbines (316.8 MW) = 80 wind turbines (288 MW)
= Water depths: 413 m = Water depths: 14-20 m = Water depths: 23-31m
= Distance to shore: 6-7 km = Distance to shore: 17 km = Distance to shore: 70 km
= Wave height: 09m = Wave height: 11m = Wave height: 1.6m

SIEMENS
Challenges in the offshore business

Optimize

technology for "

larger projects, N technology and
farther offshore . b ? secure vessels

REDUCE
LCOE

Apply experiences

Industrialize

logistics new markets
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SIEMENS
Content

Siemens Wind Power Offshore
Offshore Challenges

SIEMENS
Levelised Cost of Energy

Reduce Capital
@ Expenditures (CAPEX}
CAPEX Other CAPEX OPEX (e.g- lower weight, Less.

components)

@ O+ @ O + O @,

{e.g.: Offshore foundations)
LCOE

= Reduce Operating Costs
% (OPEX)
(0.g.¢ lower maintenance

Lifecycle energy thatgh higher reliability)
output

O Increase lifecycle energy
output
(e.g. higher efficiency, higher life

time)

50




Technology is driving down LCOE

SIEMENS

Innovations to drive down costs

LCOE [ct/ kWh]

Efficient Level of Producfion

Direct Drive

Quantum Blade

25 years
Design Lifetime

201 2012

Direct Drive:
Contributing to lower LCOE

Innovation

Advantages

Direct Drive
Benefits

= Higher energy production
= High strength efficiency by minimal energy loss — even at

SIEMENS

The Siemens Direct Drive design incorporates a
permanent magnet generator that makes gearboxes
redundant

50 % fewer parts

Significantly less rotating mechanisms

Permanent magnet excitation

Compact, easy to handle, simplified and lightweight
design

low wind speed higher energy yield

Reduced complexity leads to lower costs for installation,
services and maintenance

Easier to transport and install

51



SIEMENS

SWT- 6.0-154: The Next Generation of Turbine

Direct Drive wind turbine with 6 MW rated power and a
120/154 m rotor diameter designed specifically for the harsh
offshore environment.

Simple and straightforward design based on and benefiting
from experience with smaller Siemens Direct Drive turbines.

Low tower head mass — a new low-weight standard for
offshore turbines. This will contribute significantly to reduced
cost of offshore wind energy, including Balance of Plant.

Optimized production processes means SIEMENS
faster project delivery

Sea : SN Handed to
Sea Installation & Handed to

- - Hub assembly and modular — x = Avoidance of heavy road transport

o nacelle design next to port limitations

* Power unit and transformer in the 0 = Better quality and early troubleshootin
nacelle allows for entire electrical — walty Y 9

system to be tested onshore (“pre- * Minimized offshore time:
commissioning”) @ - Faster delivery and lower costs

Higher safety for personnel
- Less weather uncertainty
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Quantum Blades: SIEMENS
Contributing to lower LCOE

. Unique zirfoils, redesigned tip and root sections
Innovation Siemens ‘flathack” profiles
Produced in IntegralBlades® process

Excellent weight-length ratic
Advantages KMinimal root leakage and higher lift

KMoulded in one single production step from fiberglass-
- reinforced epoxy resin

Optimal acoustic performance

Quantum Blade

Benefits Higher energy yield at low to medium wind speeds. o
High strength and reliability at low weight — no glued joints
= 20% weight reduction
= Higher performance with lower noise
25 Year Design Lifetime: SIEMENS

Contributing to lower LCOE

= The Siemens Direct Drive design incorporated with 5
years additional design lifetime enables more energy
production

Innovation

Advantages

Same product design as the Direct Drive machines, -
scaled to fit the 25 years design life time

bl

25 years
Design Lifefime

Benefits

25 % more energy production over the product lifetime
Lower LCOE
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Our answer for tomorrow’s offshore projects: SIEMENS
Developing new solutions for challenging sites

* New technologies:
We partner with major players to develop new technical solutions

= New grid solutions like HVDC plus:
Together with the Siemens Energy Transmission Division, we offer
integrated solutions for grid connections

= Bigger installation vessels:
We partner with vessel design companies to ensure solutions for
the future

Technology and equipment for the more challenging sites will be ready
early in the next decade, but large investments are required!

SIEMENS
Strategic alliances
= Creating synergy by working closely with our customers

= Alliances with long-term partners like DONG Energy and
Scottish Southern Energy

= Strategic alliance with DONG Energy through A2SEA

= Optimizing processes to enhance customer value,
increase efficiency and shorten
installation times
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SIEMENS

The World’s first floating turbine

= Cooperation on technology with Statoil Hydro to
develop World's first floating off-shore installation

= In 2009 Siemens installed the first turbine in Norway
at a water depth of about 220 meters

Floating offshore turbines could be installed at sites
with greater water depths

= Reduced visual impact and increased power
production due to strong and stable wind conditions

SIEMENS
Learning from the past to ensure future success

Optimized processes across the
complete project life cycle make
Siemens a stable, reliable, and
trustworthy business partner

Collaboration Innovation Service
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Copyright © Siemens AG 2012. All rights reserved.

SIEMENS

158 meter

i
SWT-6.0-154
]

— —
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SIEMENS
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