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European offshore wind drivers
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Persian windmill = 700 AD
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European offshore wind drivers % History
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Persian deserts
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European offshore wind drivers X History
A~ )
Do |0 0
[ [ ) n
Windmills -1650

7

AA

sk

DE OUDE

BIBLIOTHEEK
ACADEMY
3000 windmills in NL

o

33% of the workforce - 7.5 MW installed

6-11-2018



% History

A
0o (0fp 0

n
Poul la Cour (DK) - 1891 2E(Z
BIBLIOTHEEK
ACAE"EMY

e T
“a‘ . /:eS:cS)dynamics

* FElectrification

* Making hydrogen




European offshore wind drivers X History
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e 1.25MW
e Steel blades
* Fatigue of blade
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“The Danish Concept”
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OWEZ - 2006

European offshore wind drivers

108 MW
36 x3 MW
First offshore wind farm in NL
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European offshore wind drivers

Gemini — 2015

e 600 MW
e 150 x4 MW
* Largest OWF in NL
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European offshore wind drivers @ The need for Watt?
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European offshore wind drivers @ The need for Watt?

What is a Watt?
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7,617,941,587 Current World Population

199,160,105 Energy used today (MWh), of which:

161,318,808 - from non-renewable sources (MWh)

worldometers.info
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Population (billion people)

European offshore wind drivers @

L The need for energy
— A 1]
0o (0fp 0
. N
P | h =[=[[k2
opu ation growt 1|
DE OUDE
BIBLIOTHEEK
ACADEMY
10 b
9
3 2048:
9 billion
7 2024:
8 billion
6 2012:
7 billion
5 DOO:
4 billion
1987:
4 5 billion
3 1974
4 billion
7 1804: 1960:
1 T/// 3 billion
1927:
1 ¢ 2 billion
1700 1800 1900 2000
6-11-2018 Date (year) 18



@ The need for energy

[

0

Urbanisation =

DE OUDE
BIBLIOTHEEK
ACADEMY

o

O 0
27

AA.

0
n

=Y

_x”l.’ajikistan

~. * Shanghai
R

"D

‘._: .
T

Bhutan K L . R G | 14
Py ' n o 3 . : ; . Taipei
A
Wwan

- -

', ~Bangladesh- A ¢ 2

4 =
Tal
Myanmar : s eENT '
5 2 (Burma)
f‘.“Ll:;hdl. WO O » : ~“~Laos
. ‘

3 LU -
‘Hyderabad s -
. O ¢

. . Hong Kong,.

- > - ‘

- -

Thailand



@ The need for energy

Urbanisation

«Tajikistan

f-.‘lu'?wba; .-
- b |3 :

_Hyderabad
X o,

Bhutan

e Bangladesh

»

Myanmar
(Burma)

L

Laos

Thailand

Hnnn F\f‘.-ng
o5, ol

-

.ﬂ“

fal@m

[

Do |00

27

AA.

0
n

sk

DE OUDE
BIBLIOTHEEK
ACADEMY

o

. Tr;(.'

le PI



European offshore wind drivers @ The need for energy

= 4]
|
0 O 0

Electrification gH 2

DE OUDE
BIBLIOTHEEK
ACADEMY

o

6-11-2018 .



European offshore wind drivers ':O,

C/? Renewable goals

/\_D )

Do |0fp 0

° ? _ﬂ_ y

==l |F<4

Why renewable policy: 3|2
DE OUDE

BIBLIOTHEEK

ACADEMY

o

6-11-2018

22



European offshore wind drivers -O- Renewable goals

[

0

National anxiety :

DE OUDE
BIBLIOTHEEK
ACADEMY

o

O 0
27

AA

0
n

sk

6-11-2018

23



,/é

B\

AA.

M

0o (0fp 0

=

Renewable goals

European offshore wind drivers

We talk!

DE OUDE

BIBLIOTHEEK
ACADEMY

o

24

6-11-2018



European offshore wind drivers ':Q\'; Renewable goals

Targets are set and then?
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European offshore wind drivers Aruba case

Aruba
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50% Cooling

12% Water desalination
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European offshore wind drivers % Aruba case
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 Life is good
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European offshore wind drivers % Aruba case
Sextupling oil price
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European offshore wind drivers %

Government response
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European offshore wind drivers % Aruba case
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European offshore wind drivers % Aruba case

Two years after initial move

Energy price down by 20%

Solar Biomass

1%\ 1%

Globally fourth in wind energy!

Heavy fuel oil
85%
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European offshore wind drivers

Aruba

Start: 2008
Total time: 2 years
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6-11-2018

36



European offshore wind drivers Ia Ldjl Policy & effect

China

Q search Ehe New Hork Eimes

= Over Facebook Mavigates an Internet The Rare, Potent Fuel Mawaz Sharif's Supporters ™ Rohingya Militants Vow to
. Few Call Fractured by Governmental Controls Powering North Korea's Win a Pakistan Election Fight Myanmar Despite
1 Myanmar Weapons Disastrous Cost

It Can Power a Small Nation. But This Wind Farm in China Is Mostly
Idle.

SHERELPUE

By JAVIER C. HERNANDEZ JAN. 15, 2017
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European offshore wind drivers B I:djl Policy & effect
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European offshore wind drivers % I:djl Policy & effect
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* 50% less gas from Groningen

e 2030
e CO2 reduction of 49% (aim)

* No electricity from coal

* No gas from Groningen

e 2050
* CO2 reduction of 95% (target)
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European offshore wind drivers TF:-]F:] Goals for wind energy
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