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Prof. David Wilson (MIT Gas Turbine Lab.)
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160 days in a row
-above 38C
Marble Bar 1924

Some of the highest
recorded daily maximum
temperatures in Australia

joannenova.com.au
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Atmospheric CO2 concentration (parts per million)
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51232 b hVERE.
825GW

200
HRDESBEDEARE
98GW, 2010 — 825GW, 2021 (55 GW OSW)
800 :
in 2021
EU 15GW

825
732

200 the US 14GW

China  46GW (I7GW OSW)

623
600 591
540
500 488
433
400
340
319

300 283

238

198

20
: I I
[0)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o

o

Hig ) BP Statistics (2021), IRENA (2022), Renewable Energy Capacity Statistics 2022 Hi# ) IRENA (2021), Renewable Power Generation Costs in 2020
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/ Wind Power Offshore Global Capac ty by Kagion, 2010-2020

Elinawatts
= 35
33 —— World

Gigawatts ~ lotal

30 H Fest of World 29
Chins B

3 Europe 23
20 18.7

. 14.2

’ 1.9

i\
1o 8.5
. 6.8 7 i \b
- B2
5 5 ¢ 3.5
0 AT e, P S e

2o 2om 2m2 21 2« 201 26 2017 218 2019 2020

Maote: Totals above 200GW sre roanded te nearas: 5W. Hest of World inclucee the rest of Asia as wal 58 Morth Amernica.
Source; See endrote 171 for the section

i #2) REN21 “Renewables 2021 Global Status Report” Figure 36 (202146 A )
https:/



http://www.ren21.net/gsr-2021/

BEXMICHITHEAF LANEAE

(Hi88) FOffshore Wind in Europe — key trends and statistics 20201
=
OBAE

UK 42% 10,428 MW / 2,294 Turbines
Germany 31% 1R 7,683 MW / 1,501 Turbines
Netherlands 10% 2,611 MW / 537 Turbines

Belgium 9% 1R 2,261 MW / 399 Turbines
Denmark 7% R 1,703 MW / 558 Turbines
Others 1% 1R 322 MW / 112 Turbines

—

TOP 5 REPRESENT

L4754 E99%

OF ALL CAPACITY
CONNECTED
i
North Sea 19,833 MW; 79%
Irish Sea - 2.930 MW; 12%
Baltic Sea - 2,219 MW: 9%
Atlantic Ocean | 32 MW: <1%
0 5,000 10,000 15,000 20,000 25,000

Installed Capacity (MW)
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D mﬁ}_jj Siemens Gamesa Renewables Energy  68% [l 16.9 MW / 3,674 Turbines
Vestas Wind Systems 23.9% 5.7 MW / 1,290 Turbines

Senvion 4.4% 1.4 MW / 238 Turbines

1.5% 0.4 MW / 80 Turbines

Bard Engineering
GE Renewable Energy  1.4% 0.4 MW / 74 Turbines
Others 08% M 0.07 MW / 46 Turbines |

F—ZToH
D$¥% @rsted (17%) TOP 2 REPRESENT

@rsted 17% |

RWE Renewables ‘

Vattenfall : 6%

Macquarie Capital : 6%
Iberdrola Renovables | 4%

OF ALL CAPACITY

10%
CONNECTED

Global Infrastructure Partners 4%
Northland Power A%

SSE 2%

Stadwerke Miinchen 2%

2020 FTH R

Partners Group 2%|
EnBW |mem 2% E 20205' —-—C‘s
. |
v O

Equinor 2%
Eneco 2%
= 1 24£92%
Copenhagen Infrastructure Partners 1%
Parkwind 1%
Trianel 1%
Masdar 1%
Elicio 1%
Enbridge 1%
Others : 26% (Hd #2) [ Offshore Wind in Europe — key
trends and statistics 2020 ]

0 1000 2000 3,000 4000 5000 6,000 7,000
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5 Total - : Commissioning

Wind farm (MW) Location Turbines & model Date
1. Hornsea Project 2 1,383 UK 165 x Siemens Gamesa 8MW 2022-2023
2. Dogger Bank A 1.200 UK 95 x GE Haliade-X 13MW 2023
3. Dogger Bank B 1.200 UK 95 x GE Haliade-X 13MW 2023-2026
4 DEAtEcen (Apha & 1.075 UK 102 x MHI-Vestas10MW 2024
Bravo)
5. Moray East 950 UK 100 X MHI-Vestas 9.5 MW 2021

Eiflelk tower 324m

https://en.wikipedia.org/wiki/List_of_offshore_wind_farms FyH—s3\2% A+B+C 3.6GW
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Hi #2 : The future cost of onshore wind ( Bloomberg New Energy Finance, 2015)., IEA Wind Task 26 “The Past and Future Cost of Wind
Energy(IEA, 2012), @& ERIRIILF—RESHTIRILY—HE(FE29ME) (RFEEAE. 20084) , FITERT—2%EICNEDOS HTEREHFERK
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F+ LEDFEE

I, BRMTE, FLRAFREOALMTHZHCIETLTNDS

=D IitE T

; @ig K
El JOSTIhE R (€=123.6 @) igg%
#2010/ RIS
- Hollande Kust TSGR
ASH e 760MW Bt L) 20238
—- ) 44 EUR/MWh
5 5 B 7 Dunkirk 600MW (5.4 F3/KWh) 20264
PE TP Sofia 1400MW 4(4592%”;{&:’:)" 2024%
- Seagreen 47.21EUR/MWh
THUR Phase 1 - Alpha St (5.8 F3/kWh) ZORON
1#UZ | Forthwind mw | e mmw | 2024
- Doggerbank 47 21EUR/MWh
1FUR A 1200MW (5.8 F3/kWh) 2025%
- Doggerbank 44 99EUR/MWh
AFURX OieykeBadki A 1200MW (5.6 F3/kWh) 2024%
- Doggerbank 47.21EUR/MWh
AF¥YUR 1200MW (5.8 F/KWh) 2025%

Creyke Beck B

<F IFBEEBEDKREUL>
333m
| 300m
230-250m l
174m B 200m
151m Ly,
90m =
100m
1l
2010 2013 2019 2030
3MW 6 MW i0MW 15-20MwW

(H82) MHI Vestasttif&E
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(Port of Mostyn, North Wales,UK)

" PéwerBladestmb;-.i
REpower Systems AG
AREVA Wind GmbH
o WeserWind GmbH

RaY7b=2—N—=7 185113
ANSEBEEL EOERRKR (20124)
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 F e, BERBERETENRCOE

o ¥ FANFEENMIT. SPmEMIES (1~25K)

StH0. HEERADBRRIRBRIKREN. HIHEHECEFS.

o — 5T, ZKDEXRIEIH

LTV DAVIRIR

HROE FRAHFEEI -V A-—H—>17 (2018)

Goldwind (%H) , Ol 6%

Siemens Gamesa

Envision (FE) , 15% (ARAY) , 41%

MHI Vestas (¥>Y¥—7) ,
30%

tH B8 : IEA analysis based on BNEF (2019)
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B ICHEITAFELBABTAEREL

OBELEAFREF2020 FEICFHEABRITEITHELS
OFLRAFRER2030 FETFHBAEITIKRLTLVS, 2020 £ D
EICHELRANREOEMEEENELRANREREREZEBASREL

MW
30,000

25,000 |

1o X000 EE—— 5 I R B R E R

15,000 |-

10,000 |

5,000 | ...

0

2000 | 2001 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2028 | 2019 | 2020 | 2021 | 2022 | 2023 2027 | 2028 | 2029 | 2030
m Offshore repowering 5 0 0] 2| 5 17| 0o 3] 0of 4] §| W B W X
m Onshore repowering B3] 65| 76| 61| 87| 67| 09| 189 41| 21| 469 | &4 | O80| 1255] 1941) 2500) 3506) 4250| S062| 5555) 5622| 6287) 74t4| 7542| 85| 8739] IM8| 8512
m Offshore 4] 3 B3| | 0| W] 10| J4| 40| 8683|1000 | 1370|2768 | 28 | 3054 | 349] 4145( 5116] 6415 6897] 7.700| £500] 9.300]10.100) 10,900 | 11,600 12.300 | 12,800 13200 | 13600
{m Onshore 3205 | 4317 5134 | 5791 | 6038 | 7330 | 8277 | 722 | 8129 | 8358 | 8250 | 8359 | 9,100 | 9,913 | 10,456 | 11,105 | 11822 | 12,600 | 13.436 | 13,600 | 12.000 | 11.000| 10,000 | 8000| £000| 4,000| 3000| 2500| 2.000| 1500
| Total 368 [ L4028 5462 | 5545 | 8204 | 7522 | 8574 | 8263 | 8668 | 3322 | 5500 [10.000 | L2337 (13465 | 14500 | 15795 | 17878 | 20325) 23,362 24752 | 24779 | 25,055 | 24 204 | 24 387 ) 24,017 | 23,433 ) 24,040 | 24.298) 24,238 | 2372
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