
C
on

ce
rt

ed
 A

ct
io

n
C

on
ce

rt
ed

 A
ct

io
n

fo
r t

he
 d

ep
lo

ym
en

t o
f

fo
r t

he
 d

ep
lo

ym
en

t o
f

of
fs

ho
re

 w
in

d 
en

er
gy

of
fs

ho
re

 w
in

d 
en

er
gy

C
O

D
C

O
D

B
er

lin
, 2

3 
M

ar
ch

 2
00

4
B

er
lin

, 2
3 

M
ar

ch
 2

00
4

R
uu

d 
R

uu
d 

de
 B

ru
ijn

e
de

 B
ru

ijn
e



W
ho

 is
 C

O
D

?
W

ho
 is

 C
O

D
?

Ad
vis

ory
 bo

ard
Ch

air
: C

hri
stia

n K
jae

r, E
uro

pe
an

 W
ind

 En
erg

y A
sso

cia
tion

Me
mb

ers
: E

UR
EC

, E
TS

O, 
Gr

ee
np

ea
ce,

 W
WF

, S
AR

Ob
ser

ver
s

Eu
rop

ea
n C

om
mis

sio
n (

Ro
be

rto
 Ga

mb
i)

En
erg

y A
ge

nci
es 

EC
 m

em
be

rst
ate

s

Su
bc

on
tra

cto
rs

TU
-De

lft (
we

bsi
te)

Ne
w E

ne
rgy

 W
ork

s (
be

nch
ma

rkin
g)

Wo
rki

ng
 Gr

ou
p

Co
-or

din
ato

r: R
uu

d d
e B

rui
jne

, N
eth

erl
an

ds 
En

erg
y A

ge
ncy

Me
mb

ers
: E

ne
rgy

 Ag
en

cie
s D

K, 
IR,

 SE
, P

O, 
TU

-Be
rlin

 (D
E),

 3E
 (B

E) 
an

d G
arr

ad
 Ha

ssa
n (

UK
)

Min
ist

eri
al W

ork
ing

 Gr
ou

p
Me

mb
ers

: E
ne

rgy
 M

inis
trie

s D
K, 

SE
, IR

, P
O, 

DE
, U

K, 
BE



W
ha

t d
oe

s 
C

O
D

?
W

ha
t d

oe
s 

C
O

D
?

••
En

vi
ro

nm
en

ta
l i

m
pa

ct
 o

ffs
ho

re
 

En
vi

ro
nm

en
ta

l i
m

pa
ct

 o
ffs

ho
re

 w
in

df
ar

m
s

w
in

df
ar

m
s

-- c
ol

le
ct

 a
nd

 b
en

ch
m

ar
k 

da
ta

 fr
om

co
lle

ct
 a

nd
 b

en
ch

m
ar

k 
da

ta
 fr

om
en

vi
ro

nm
en

ta
l m

on
ito

rin
g

en
vi

ro
nm

en
ta

l m
on

ito
rin

g
pr

og
ra

m
m

es
pr

og
ra

m
m

es
-- g

ui
de

lin
es

 a
nd

 b
es

t p
ra

ct
ic

es
 fo

r 
gu

id
el

in
es

 a
nd

 b
es

t p
ra

ct
ic

es
 fo

r 
EI

A
’s

EI
A

’s
••

Le
gi

sl
at

io
n,

 c
on

se
nt

s 
pr

oc
ed

ur
es

Le
gi

sl
at

io
n,

 c
on

se
nt

s 
pr

oc
ed

ur
es

-- c
ol

le
ct

 a
nd

 b
en

ch
m

ar
k 

le
gi

sl
at

io
n

co
lle

ct
 a

nd
 b

en
ch

m
ar

k 
le

gi
sl

at
io

n
pr

oc
ed

ur
es

pr
oc

ed
ur

es
-- g

ui
de

lin
es

 a
nd

 b
es

t p
ra

ct
ic

es
gu

id
el

in
es

 a
nd

 b
es

t p
ra

ct
ic

es
••

El
ec

tr
ic

al
 in

fr
as

tr
uc

tu
re

El
ec

tr
ic

al
 in

fr
as

tr
uc

tu
re



O
ffs

ho
re

 w
in

d 
en

er
gy

O
ffs

ho
re

 w
in

d 
en

er
gy

••
Po

te
nt

ia
l

Po
te

nt
ia

l

••
St

at
e 

of
 th

e 
ar

t
St

at
e 

of
 th

e 
ar

t

••
H

ow
 to

 b
oo

st
 th

e 
m

ar
ke

t
H

ow
 to

 b
oo

st
 th

e 
m

ar
ke

t

••
C

os
t o

f e
ne

rg
y 

&
 fi

na
nc

in
g

C
os

t o
f e

ne
rg

y 
&

 fi
na

nc
in

g

••
In

du
st

ry
In

du
st

ry

••
C

on
se

nt
s 

an
d 

le
gi

sl
at

io
n

C
on

se
nt

s 
an

d 
le

gi
sl

at
io

n

••
G

rid
 c

on
ne

ct
io

n
G

rid
 c

on
ne

ct
io

n



Po
te

nt
ia

l
Po

te
nt

ia
l

••
En

or
m

ou
s 

po
te

nt
ia

l :
 5

0 
En

or
m

ou
s 

po
te

nt
ia

l :
 5

0 
-- 2

40
 G

W
24

0 
G

W
••

10
0 

G
W

 =
 3

60
,0

00
 

10
0 

G
W

 =
 3

60
,0

00
 G

W
h

G
W

h /
a/a

••
EC

 D
ire

ct
iv

e 
re

ne
w

ab
le

 e
le

ct
ric

ity
:

EC
 D

ire
ct

iv
e 

re
ne

w
ab

le
 e

le
ct

ric
ity

:
gr

ee
n 

sh
ar

e 
fr

om
 1

4 
=>

 2
2%

in
 2

01
0 

gr
ee

n 
sh

ar
e 

fr
om

 1
4 

=>
 2

2%
in

 2
01

0 
••

10
0 

G
W

 o
ffs

ho
re

 w
in

d 
~1

3%
(E

U
10

0 
G

W
 o

ffs
ho

re
 w

in
d 

~1
3%

(E
U

1515
))

(b
ut

 n
ot

 in
 2

01
0)

(b
ut

 n
ot

 in
 2

01
0)



Po
te

nt
ia

l
Po

te
nt

ia
l

••
En

or
m

ou
s 

po
te

nt
ia

l :
 5

0 
En

or
m

ou
s 

po
te

nt
ia

l :
 5

0 
-- 2

40
 G

W
24

0 
G

W
••

10
0 

G
W

 =
 3

60
,0

00
 

10
0 

G
W

 =
 3

60
,0

00
 G

W
h

G
W

h /
a/a

••
EC

 D
ire

ct
iv

e 
re

ne
w

ab
le

 e
le

ct
ric

ity
:

EC
 D

ire
ct

iv
e 

re
ne

w
ab

le
 e

le
ct

ric
ity

:
gr

ee
n 

sh
ar

e 
fr

om
 1

4 
=>

 2
2%

in
 2

01
0 

gr
ee

n 
sh

ar
e 

fr
om

 1
4 

=>
 2

2%
in

 2
01

0 
••

10
0 

G
W

 o
ffs

ho
re

 w
in

d 
~1

3%
(E

U
10

0 
G

W
 o

ffs
ho

re
 w

in
d 

~1
3%

(E
U

1515
))

(b
ut

 n
ot

 in
 2

01
0)

(b
ut

 n
ot

 in
 2

01
0)

C
on

cl
us

io
n:

C
on

cl
us

io
n:

O
ffs

ho
re

 w
in

d 
en

er
gy

 is
 o

ne
 o

f t
he

 m
os

t 
O

ffs
ho

re
 w

in
d 

en
er

gy
 is

 o
ne

 o
f t

he
 m

os
t 

im
po

rt
an

t o
pt

io
ns

 to
 fu

ll 
fil

l t
he

 E
C

 d
ire

ct
iv

e 
on

 
im

po
rt

an
t o

pt
io

ns
 to

 fu
ll 

fil
l t

he
 E

C
 d

ire
ct

iv
e 

on
 

R
en

ew
ab

le
 E

le
ct

ric
ity

R
en

ew
ab

le
 E

le
ct

ric
ity



St
at

e 
of

 th
e 

ar
t

St
at

e 
of

 th
e 

ar
t

••
D

K
, U

K
, N

L,
 IR

, B
E 

&
 F

R
 p

la
nn

ed
 &

 
D

K
, U

K
, N

L,
 IR

, B
E 

&
 F

R
 p

la
nn

ed
 &

 
ai

m
ed

 2
0 

G
W

 +
 G

E 
65

 G
W

 =
 8

5 
G

W
ai

m
ed

 2
0 

G
W

 +
 G

E 
65

 G
W

 =
 8

5 
G

W
••

D
ev

el
op

m
en

t i
n 

sh
al

lo
w

 w
at

er
s 

on
ly

:
D

ev
el

op
m

en
t i

n 
sh

al
lo

w
 w

at
er

s 
on

ly
:

B
al

tic
 s

ea
s,

 N
or

th
 S

ea
 a

nd
 Ir

is
h 

Se
a

B
al

tic
 s

ea
s,

 N
or

th
 S

ea
 a

nd
 Ir

is
h 

Se
a

••
R

ea
lis

ed
R

ea
lis

ed
0.

6 
G

W
; D

K
 a

nd
 U

K
 o

nl
y

0.
6 

G
W

; D
K

 a
nd

 U
K

 o
nl

y



St
at

e 
of

 th
e 

ar
t

St
at

e 
of

 th
e 

ar
t

••
D

K
, U

K
, N

L,
 IR

, B
E 

&
 F

R
 p

la
nn

ed
 &

 
D

K
, U

K
, N

L,
 IR

, B
E 

&
 F

R
 p

la
nn

ed
 &

 
ai

m
ed

 2
0 

G
W

 +
 G

E 
30

 G
W

 =
 5

0 
G

W
ai

m
ed

 2
0 

G
W

 +
 G

E 
30

 G
W

 =
 5

0 
G

W
••

D
ev

el
op

m
en

t i
n 

sh
al

lo
w

 w
at

er
s 

on
ly

:
D

ev
el

op
m

en
t i

n 
sh

al
lo

w
 w

at
er

s 
on

ly
:

B
al

tic
 s

ea
s,

 N
or

th
 S

ea
 a

nd
 Ir

is
h 

Se
a

B
al

tic
 s

ea
s,

 N
or

th
 S

ea
 a

nd
 Ir

is
h 

Se
a

••
R

ea
lis

ed
R

ea
lis

ed
0.

6 
G

W
; D

K
 a

nd
 U

K
 o

nl
y

0.
6 

G
W

; D
K

 a
nd

 U
K

 o
nl

y

C
on

cl
us

io
n:

C
on

cl
us

io
n:

Lo
ng

 w
ay

 to
 g

o,
 li

ttl
e 

ex
pe

rie
nc

e 
ga

in
ed

 s
o 

fa
r.

Lo
ng

 w
ay

 to
 g

o,
 li

ttl
e 

ex
pe

rie
nc

e 
ga

in
ed

 s
o 

fa
r.

O
ffs

ho
re

 w
in

d 
en

er
gy

 n
ot

 y
et

 a
 p

ro
ve

n 
O

ffs
ho

re
 w

in
d 

en
er

gy
 n

ot
 y

et
 a

 p
ro

ve
n 

te
ch

no
lo

gy
.

te
ch

no
lo

gy
.



Pi
lo

ts
Pi

lo
ts

Fi
rs

t
Fi

rs
t

pr
oj

ec
ts

pr
oj

ec
ts

20
00

20
00

20
05

20
05

20
10

20
10

Sh
al

lo
w

 
Sh

al
lo

w
 

w
at

er
s,

 
w

at
er

s,
 

sm
al

l 
sm

al
l 

pr
oj

ec
ts

.
pr

oj
ec

ts
.

W
at

er
 d

ep
th

s 
W

at
er

 d
ep

th
s 

<2
0 

m
. V

is
ib

le
 

<2
0 

m
. V

is
ib

le
 

fr
om

 s
ho

re
. 

fr
om

 s
ho

re
. 

U
ni

ts
 1

00
U

ni
ts

 1
00

-- 1
50

 
15

0 
M

W
.

M
W

.
W

at
er

 d
ep

th
 2

0
W

at
er

 d
ep

th
 2

0 --
?m

. 
?m

. 
In

vi
si

bl
e 

fr
om

 s
ho

re
. 

In
vi

si
bl

e 
fr

om
 s

ho
re

. 
U

ni
ts

 >
50

0 
M

W
.

U
ni

ts
 >

50
0 

M
W

.

La
rg

e 
sc

al
e 

La
rg

e 
sc

al
e 

w
in

d 
fa

rm
s

w
in

d 
fa

rm
s



O
ffs

ho
re

 w
in

df
ar

m
s 

19
90

 - 
20

04
: 6

00
 M

W

05010
0

15
0

20
0 19

90
19

95
20

00
20

05
Ye

ar

Installed power (MW)



O
ffs

ho
re

 w
in

df
ar

m
s 

19
90

 - 
20

04
: 6

00
 M

W

05010
0

15
0

20
0 19

90
19

95
20

00
20

05
Ye

ar

Installed power (MW)

W
et

 fe
et

 o
nl

y



O
ffs

ho
re

 w
in

df
ar

m
s 

19
90

 - 
20

04
: 6

00
 M

W

05010
0

15
0

20
0 19

90
19

95
20

00
20

05
Ye

ar

Installed power (MW)

W
et

 fe
et

 o
nl

y
Sh

al
lo

w
 w

at
er

s,
 

sm
al

l p
ro

je
ct

s



O
ffs

ho
re

 w
in

df
ar

m
s 

19
90

 - 
20

04
: 6

00
 M

W

05010
0

15
0

20
0 19

90
19

95
20

00
20

05
Ye

ar

Installed power (MW)

W
et

 fe
et

 o
nl

y
Sh

al
lo

w
 w

at
er

s,
 

sm
al

l p
ro

je
ct

s

Fi
rs

t n
ea

r s
ho

re
 

ex
pe

rie
nc

e



0

10
00

20
00

30
00

40
00 19

90
19

95
20

00
20

05
Ye

ar

Rated power / turbine (kW)



D
K

:N
ys

te
d,

 1
60

 M
W

U
K

, N
or

th
 H

oy
le

60
 M

W

U
K

: S
cr

ob
y 

Sa
nd

s,
 6

0 
M

W

D
K

: H
or

ns
 R

ev
, 1

60
 M

W



N
ys

te
d,

 D
en

m
ar

k:
 1

60
 M

W



ScrobySands, United Kingdom 60 MW



H
ow

 to
 b

oo
st

 th
e 

m
ar

ke
t?

H
ow

 to
 b

oo
st

 th
e 

m
ar

ke
t?

••
C

os
t o

f e
ne

rg
y 

&
 fi

na
nc

in
g

C
os

t o
f e

ne
rg

y 
&

 fi
na

nc
in

g

••
In

du
st

ry
In

du
st

ry

••
C

on
se

nt
s 

an
d 

le
gi

sl
at

io
n

C
on

se
nt

s 
an

d 
le

gi
sl

at
io

n

••
G

rid
 c

on
ne

ct
io

n
G

rid
 c

on
ne

ct
io

n



In
ve

st
m

en
t 

co
st

s
Lo

ad
 

fa
ct

or
C

os
t o

f 
en

er
gy

Av
ai

la
bi

lit
y

U
nc

er
ta

nt
ie

s

€/
kW

%
€/

kW
h

%

O
ffs

ho
re

1,
50

0 
- 2

,0
00

30
-4

0%
0.

08
 - 

>0
.1

0
??

? 
(7

0%
 b

ut
 

in
cr

ea
si

ng
)

Li
ttl

e 
ex

pe
rie

nc
e,

 
di

ffi
cu

lt 
to

 
fin

an
ce

O
ns

ho
re

1,
00

0
20

 -3
0%

0.
05

 - 
0.

08
95

-9
9%

>2
5,

00
0 

M
W

 
ex

pe
rie

nc
e,

 
ea

sy
 to

 fi
na

nc
e

C
os

t o
f e

ne
rg

y
C

os
t o

f e
ne

rg
y



In
ve

st
m

en
t 

co
st

s
Lo

ad
 

fa
ct

or
C

os
t o

f 
en

er
gy

Av
ai

la
bi

lit
y

U
nc

er
ta

nt
ie

s

€/
kW

%
€/

kW
h

%

O
ffs

ho
re

1,
50

0 
- 2

,0
00

30
-4

0%
0.

08
 - 

>0
.1

0
??

? 
(7

0%
 b

ut
 

in
cr

ea
si

ng
)

Li
ttl

e 
ex

pe
rie

nc
e,

 
di

ffi
cu

lt 
to

 
fin

an
ce

O
ns

ho
re

1,
00

0
20

 -3
0%

0.
05

 - 
0.

08
95

-9
9%

>2
5,

00
0 

M
W

 
ex

pe
rie

nc
e,

 
ea

sy
 to

 fi
na

nc
e

C
os

t o
f e

ne
rg

y
C

os
t o

f e
ne

rg
y



0

1.
00

0

2.
00

0 19
95

19
97

19
99

20
01

20
03

20
05

Ye
ar

Investment costs €/kW



R
at

ed
 p

ow
er

 / 
tu

rb
in

e 
(M

W
)

C
os

ts
 (€

 / 
kW

)
W

at
er

-d
ep

th
 (m

)
D

is
ta

nc
e 

to
 s

ho
re

 
(k

m
)

H
or

ns
 R

ev
2,

0
1,

70
0

6 
- 1

2
14

 - 
20

N
ys

te
d

2,
2

1,
40

0
5 

- 1
0

10

N
or

th
 H

oy
le

2,
0

2,
00

0
10

 - 
20

6

Sc
ro

by
 S

an
ds

2,
0

1,
90

0
4 -

 8
3

N
SW

2,
8

2,
00

0
10

 - 
15

12



C
on

cl
us

io
n:

C
on

cl
us

io
n:

N
o 

co
st

 tr
en

d 
ye

t. 
Li

ke
ly

 to
 d

ec
re

as
e.

N
o 

co
st

 tr
en

d 
ye

t. 
Li

ke
ly

 to
 d

ec
re

as
e.

R
at

ed
 p

ow
er

 / 
tu

rb
in

e 
(M

W
)

C
os

ts
 (€

 / 
kW

)
W

at
er

-d
ep

th
 (m

)
D

is
ta

nc
e 

to
 s

ho
re

 
(k

m
)

H
or

ns
 R

ev
2,

0
1,

70
0

6 
- 1

2
14

 - 
20

N
ys

te
d

2,
2

1,
40

0
5 

- 1
0

10

N
or

th
 H

oy
le

2,
0

2,
00

0
10

 - 
20

6

Sc
ro

by
 S

an
ds

2,
0

1,
90

0
4 -

 8
3

N
SW

2,
8

2,
00

0
10

 - 
15

12



Fi
na

nc
in

g
Fi

na
nc

in
g

••
Su

cc
es

fu
ll

Su
cc

es
fu

ll
st

ar
t f

irs
t p

ro
je

ct
s

st
ar

t f
irs

t p
ro

je
ct

s
bu

t l
itt

le
 e

xp
er

ie
nc

e 
& 

hi
gh

 ri
sk

bu
t l

itt
le

 e
xp

er
ie

nc
e 

& 
hi

gh
 ri

sk

••
N

o 
co

st
 tr

en
d 

ye
t (

to
o 

ea
rly

)
N

o 
co

st
 tr

en
d 

ye
t (

to
o 

ea
rly

)
••

Pr
oj

ec
t d

ev
el

op
m

en
t l

on
g 

&
 e

xp
en

si
ve

Pr
oj

ec
t d

ev
el

op
m

en
t l

on
g 

&
 e

xp
en

si
ve

le
ad

 ti
m

es
 3

le
ad

 ti
m

es
 3

-- 5
 y

ea
r

5 
ye

ar
co

st
s 

€ 
3 

co
st

s 
€ 

3 
-- 5

 5 
m

ln
m

ln
..

••
Lo

ng
 te

rm
 c

om
m

itm
en

t g
ov

er
nm

en
t o

n 
R

ES
 

Lo
ng

 te
rm

 c
om

m
itm

en
t g

ov
er

nm
en

t o
n 

R
ES

 
su

pp
or

t n
ee

de
d

su
pp

or
t n

ee
de

d



Fi
na

nc
in

g
Fi

na
nc

in
g

••
Su

cc
es

fu
ll

Su
cc

es
fu

ll
st

ar
t f

irs
t p

ro
je

ct
s

st
ar

t f
irs

t p
ro

je
ct

s
bu

t l
itt

le
 e

xp
er

ie
nc

e 
& 

hi
gh

 ri
sk

bu
t l

itt
le

 e
xp

er
ie

nc
e 

& 
hi

gh
 ri

sk

••
N

o 
co

st
 tr

en
d 

ye
t (

to
o 

ea
rly

)
N

o 
co

st
 tr

en
d 

ye
t (

to
o 

ea
rly

)
••

Pr
oj

ec
t d

ev
el

op
m

en
t l

on
g 

&
 e

xp
en

si
ve

Pr
oj

ec
t d

ev
el

op
m

en
t l

on
g 

&
 e

xp
en

si
ve

le
ad

 ti
m

es
 3

le
ad

 ti
m

es
 3

-- 5
 y

ea
r

5 
ye

ar
co

st
s 

€ 
3 

co
st

s 
€ 

3 
-- 5

 5 
m

ln
m

ln

••
Lo

ng
 te

rm
 c

om
m

itm
en

t g
ov

er
nm

en
t o

n 
R

ES
 

Lo
ng

 te
rm

 c
om

m
itm

en
t g

ov
er

nm
en

t o
n 

R
ES

 
su

pp
or

t n
ee

de
d

su
pp

or
t n

ee
de

d C
on

cl
us

io
n:

C
on

cl
us

io
n:

D
ec

re
as

in
g 

co
st

s 
an

d 
re

du
ci

ng
 ri

sk
s 

ar
e 

th
e 

ke
ys

 to
 

D
ec

re
as

in
g 

co
st

s 
an

d 
re

du
ci

ng
 ri

sk
s 

ar
e 

th
e 

ke
ys

 to
 

co
m

pe
tit

iv
e 

R
ES

 fr
om

 s
ea

. T
hi

s 
ca

n 
be

 a
ch

ie
ve

d 
w

ith
 a

 
co

m
pe

tit
iv

e 
R

ES
 fr

om
 s

ea
. T

hi
s 

ca
n 

be
 a

ch
ie

ve
d 

w
ith

 a
 

jo
in

t e
ffo

rt
 o

f i
nd

us
tr

y 
an

d 
go

ve
rn

m
en

ts
jo

in
t e

ffo
rt

 o
f i

nd
us

tr
y 

an
d 

go
ve

rn
m

en
ts



In
du

st
ry

In
du

st
ry

••
W

in
dt

ur
bi

ne
 

W
in

dt
ur

bi
ne

 s
up

pl
ie

rs
:p

ro
du

ct
io

n 
ca

pa
ci

ty
: o

k
su

pp
lie

rs
:p

ro
du

ct
io

n 
ca

pa
ci

ty
: o

k
im

pr
ov

em
en

ts
: o

ffs
ho

re
 d

es
ig

ne
d 

tu
rb

in
es

; l
ar

ge
r t

ur
bi

ne
s;

 
im

pr
ov

em
en

ts
: o

ffs
ho

re
 d

es
ig

ne
d 

tu
rb

in
es

; l
ar

ge
r t

ur
bi

ne
s;

 
co

st
s 

+ 
or

 
co

st
s 

+ 
or

 -- ??
••

O
ffs

ho
re

 c
on

tr
ac

to
rs

: c
ap

ac
ity

: o
k

O
ffs

ho
re

 c
on

tr
ac

to
rs

: c
ap

ac
ity

: o
k

im
pr

ov
em

en
ts

: d
ed

ic
at

ed
 v

es
se

ls
; l

og
is

tic
s;

 <
<c

os
ts

im
pr

ov
em

en
ts

: d
ed

ic
at

ed
 v

es
se

ls
; l

og
is

tic
s;

 <
<c

os
ts



C
on

se
nt

s 
an

d 
le

gi
sl

at
io

n
C

on
se

nt
s 

an
d 

le
gi

sl
at

io
n

••
C

on
se

nt
s

C
on

se
nt

s

••
Le

gi
sl

at
io

n
Le

gi
sl

at
io

n
-- C

on
st

ru
ct

io
n 

in
te

gr
ity

C
on

st
ru

ct
io

n 
in

te
gr

ity
-- E

xt
er

na
l s

af
et

y
E

xt
er

na
l s

af
et

y
-- L

ab
ou

r 
La

bo
ur

 re
qu

ire
m

en
ts

re
qu

ire
m

en
ts

-- E
nv

iro
nm

en
ta

l i
m

pa
ct

En
vi

ro
nm

en
ta

l i
m

pa
ct



C
on

se
nt

s 
an

d 
le

gi
sl

at
io

n
C

on
se

nt
s 

an
d 

le
gi

sl
at

io
n

NL
BE

DK
GE

UK

Pr
e 

se
le

ct
io

n
In

te
nd

ed
Ye

s
In

te
nd

ed
No

Ye
s

Pr
oc

ed
ur

e
M

in
im

um
 

re
qu

ire
m

en
ts

Te
nd

er
Te

nd
er

-
Te

nd
er

Cr
ite

ria

Fi
na

nc
ia

l &
 

te
ch

ni
ca

l 
(b

us
in

es
sp

la
n)

; 
M

W
/k

m
2

Fi
na

nc
ia

l &
 

te
ch

ni
ca

l 
(b

us
in

es
sp

la
n)

; 
M

W
/k

m
2

Fi
na

nc
ia

l &
 

te
ch

ni
ca

l 
(b

us
in

es
sp

la
n)

; 
M

W
/k

m
2

-

Fi
na

nc
ia

l &
 

te
ch

ni
ca

l 
(b

us
in

es
sp

la
n)

; 
M

W
/k

m
2

Au
th

or
is

ed
 p

ro
je

ct
s

2
0

9
2 

(+
2?

)
12

Pr
e 

se
le

ct
ed

 a
re

a'
s

No
In

te
nd

ed
Ye

s
In

te
nd

ed
ye

s



En
vi

ro
nm

en
ta

l i
m

pa
ct

En
vi

ro
nm

en
ta

l i
m

pa
ct

••
4 4 

fa
se

s
fa

se
s

-- p
re

 c
on

st
ru

ct
io

n 
=>

 b
as

e 
lin

e 
pr

e 
co

ns
tr

uc
tio

n 
=>

 b
as

e 
lin

e 
-- c

on
st

ru
ct

io
n 

=>
 s

m
al

l i
m

pa
ct

co
ns

tru
ct

io
n 

=>
 s

m
al

l i
m

pa
ct

-- o
pe

ra
tio

na
l =

> 
ef

fe
ct

 
op

er
at

io
na

l =
> 

ef
fe

ct
 

-- d
ec

om
m

is
si

on
in

g 
??

de
co

m
m

is
si

on
in

g 
??

••
Is

su
es

Is
su

es
-- v

is
ib

ili
ty

vi
si

bi
lit

y
-- b

ird
s

bi
rd

s
-- f

is
h

fis
h

-- m
ar

in
e 

m
am

m
al

s
m

ar
in

e 
m

am
m

al
s

-- b
en

th
os

be
nt

ho
s

-- m
or

ph
ol

og
y

m
or

ph
ol

og
y



En
vi

ro
nm

en
ta

l i
m

pa
ct

En
vi

ro
nm

en
ta

l i
m

pa
ct

••
C

O
D

 tr
ac

ke
d 

15
0 

EI
A

 s
tu

di
es

C
O

D
 tr

ac
ke

d 
15

0 
EI

A
 s

tu
di

es
••

Fi
rs

t i
m

pr
es

si
on

:
Fi

rs
t i

m
pr

es
si

on
:

-- B
ar

rie
r e

ffe
ct

s 
(+

 &
 

B
ar

rie
r e

ffe
ct

s 
(+

 &
 -- )

 s
ig

ni
fic

an
t

) s
ig

ni
fic

an
t

(b
ird

s,
 fi

sh
, m

ar
in

e 
m

am
m

al
s)

(b
ird

s,
 fi

sh
, m

ar
in

e 
m

am
m

al
s)

-- E
IA

’s
EI

A
’s

fo
cu

s 
on

 n
eg

at
iv

e 
im

pa
ct

,
fo

cu
s 

on
 n

eg
at

iv
e 

im
pa

ct
,

no
t t

he
 p

os
iti

ve
 im

pa
ct

no
t t

he
 p

os
iti

ve
 im

pa
ct

(r
eq

ui
re

m
en

ts
 e

xt
en

si
ve

 c
om

pa
re

d 
to

 o
th

er
 s

ec
to

rs
)

(r
eq

ui
re

m
en

ts
 e

xt
en

si
ve

 c
om

pa
re

d 
to

 o
th

er
 s

ec
to

rs
)

-- C
um

ul
at

iv
e 

ef
fe

ct
s 

??
?

C
um

ul
at

iv
e 

ef
fe

ct
s 

??
?

Bu
t: 

Ef
fe

ct
 s

tu
di

es
 ta

ke
 3

 
Bu

t: 
Ef

fe
ct

 s
tu

di
es

 ta
ke

 3
 --

5 
ye

ar
,

5 
ye

ar
,

Fi
rs

t
Fi

rs
t w

in
df

ar
m

w
in

df
ar

m
(H

or
ns

 R
ev

) <
2 

ye
ar

 in
 o

pe
ra

tio
n 

(H
or

ns
 R

ev
) <

2 
ye

ar
 in

 o
pe

ra
tio

n 
••

O
ve

rv
ie

w
 &

 re
su

lts
 a

ll 
re

ce
nt

 / 
on

go
in

g 
O

ve
rv

ie
w

 &
 re

su
lts

 a
ll 

re
ce

nt
 / 

on
go

in
g 

st
ud

ie
s 

on
 C

O
D

 
st

ud
ie

s 
on

 C
O

D
 w

eb
si

te
w

eb
si

te
w

w
w

.
w

w
w

. o
ffs

ho
re

w
in

de
ne

rg
y

of
fs

ho
re

w
in

de
ne

rg
y .

or
g/

co
d

.o
rg

/c
od



En
vi

ro
nm

en
ta

l i
m

pa
ct

En
vi

ro
nm

en
ta

l i
m

pa
ct

••
C

O
D

 tr
ac

ke
d 

15
0 

EI
A

 s
tu

di
es

C
O

D
 tr

ac
ke

d 
15

0 
EI

A
 s

tu
di

es
••

Fi
rs

t i
m

pr
es

si
on

:
Fi

rs
t i

m
pr

es
si

on
:

-- B
ar

rie
r e

ffe
ct

s 
(+

 &
 

B
ar

rie
r e

ffe
ct

s 
(+

 &
 -- )

 s
ig

ni
fic

an
t

) s
ig

ni
fic

an
t

(b
ird

s,
 fi

sh
, m

ar
in

e 
m

am
m

al
s)

(b
ird

s,
 fi

sh
, m

ar
in

e 
m

am
m

al
s)

-- E
IA

’s
EI

A
’s

fo
cu

s 
on

 n
eg

at
iv

e 
im

pa
ct

,
fo

cu
s 

on
 n

eg
at

iv
e 

im
pa

ct
,

no
t t

he
 p

os
iti

ve
 im

pa
ct

no
t t

he
 p

os
iti

ve
 im

pa
ct

(r
eq

ui
re

m
en

ts
 e

xt
en

si
ve

 c
om

pa
re

d 
to

 o
th

er
 s

ec
to

rs
)

(r
eq

ui
re

m
en

ts
 e

xt
en

si
ve

 c
om

pa
re

d 
to

 o
th

er
 s

ec
to

rs
)

-- C
um

ul
at

iv
e 

ef
fe

ct
s 

??
?

C
um

ul
at

iv
e 

ef
fe

ct
s 

??
?

Bu
t: 

Ef
fe

ct
 s

tu
di

es
 ta

ke
 3

 
Bu

t: 
Ef

fe
ct

 s
tu

di
es

 ta
ke

 3
 --

5 
ye

ar
,

5 
ye

ar
,

Fi
rs

t
Fi

rs
t w

in
df

ar
m

w
in

df
ar

m
(H

or
ns

 R
ev

) <
2 

ye
ar

 in
 o

pe
ra

tio
n 

(H
or

ns
 R

ev
) <

2 
ye

ar
 in

 o
pe

ra
tio

n 
••

O
ve

rv
ie

w
 &

 re
su

lts
 a

ll 
re

ce
nt

 / 
on

go
in

g 
O

ve
rv

ie
w

 &
 re

su
lts

 a
ll 

re
ce

nt
 / 

on
go

in
g 

st
ud

ie
s 

on
 C

O
D

 
st

ud
ie

s 
on

 C
O

D
 w

eb
si

te
w

eb
si

te
w

w
w

.
w

w
w

. o
ffs

ho
re

w
in

de
ne

rg
y

of
fs

ho
re

w
in

de
ne

rg
y .

or
g/

co
d

.o
rg

/c
od

C
on

cl
us

io
ns

:
C

on
cl

us
io

ns
:

En
vi

ro
nm

en
ta

l i
m

pa
ct

 +
 u

nd
er

es
tim

at
ed

; 
En

vi
ro

nm
en

ta
l i

m
pa

ct
 +

 u
nd

er
es

tim
at

ed
; --

ov
er

es
tim

at
ed

ov
er

es
tim

at
ed

G
ui

de
lin

e 
ne

ed
ed

: f
oc

us
 o

n 
m

aj
or

 im
pa

ct
s

G
ui

de
lin

e 
ne

ed
ed

: f
oc

us
 o

n 
m

aj
or

 im
pa

ct
s

C
um

ul
at

iv
e 

im
pa

ct
s 

re
qu

ire
s 

in
te

rn
at

io
na

l c
ol

la
bo

ra
tio

n
C

um
ul

at
iv

e 
im

pa
ct

s 
re

qu
ire

s 
in

te
rn

at
io

na
l c

ol
la

bo
ra

tio
n

B
rin

g 
EI

A
 re

qu
ire

m
en

ts
 in

 b
al

an
ce

 w
ith

 +
 e

ffe
ct

s 
an

d 
B

rin
g 

EI
A

 re
qu

ire
m

en
ts

 in
 b

al
an

ce
 w

ith
 +

 e
ffe

ct
s 

an
d 

ot
he

r s
ec

to
rs

ot
he

r s
ec

to
rs



G
rid

 in
te

gr
at

io
n

G
rid

 in
te

gr
at

io
n

••
G

rid
 c

on
ne

ct
io

n
G

rid
 c

on
ne

ct
io

n
••

Se
cu

rit
y 

of
 s

up
pl

y
Se

cu
rit

y 
of

 s
up

pl
y

••
W

ho
’s

 re
sp

on
si

bl
e,

 
W

ho
’s

 re
sp

on
si

bl
e,

 T
SO

’s
 

TS
O

’s
 o

r i
nd

us
tr

y?
or

 in
du

st
ry

?



G
rid

 c
on

ne
ct

io
n

G
rid

 c
on

ne
ct

io
n

St
ud

ie
s 

ca
rr

ie
d 

ou
t i

n 
U

K
; N

L;
 G

E 
St

ud
ie

s 
ca

rr
ie

d 
ou

t i
n 

U
K

; N
L;

 G
E 

(o
ng

oi
ng

)
(o

ng
oi

ng
)

••
N

L 
6,

00
0 

M
W

:
N

L 
6,

00
0 

M
W

:
-- r

ei
nf

or
ce

m
en

t e
xi

st
in

g 
H

V 
lin

es
 o

n 
la

nd
re

in
fo

rc
em

en
t e

xi
st

in
g 

H
V 

lin
es

 o
n 

la
nd

=>
 €

 3
00

 
=>

 €
 3

00
 m

ln
m

ln
..

-- i
n 

co
ns

id
er

at
io

n:
 e

xp
an

di
ng

 th
e 

38
0 

kV
 

in
 c

on
si

de
ra

tio
n:

 e
xp

an
di

ng
 th

e 
38

0 
kV

 
gr

id
 to

 th
e 

12
gr

id
 to

 th
e 

12
-- m

ile
s 

zo
ne

 =
> 

€ 
70

0 
m

ile
s 

zo
ne

 =
> 

€ 
70

0 
m

ln
m

ln
..

••
U

K
 8

,0
00

 M
W

:
U

K
 8

,0
00

 M
W

:
-- r

ei
nf

or
ce

m
en

t e
xi

st
in

g 
H

V 
lin

es
 o

n 
la

nd
re

in
fo

rc
em

en
t e

xi
st

in
g 

H
V 

lin
es

 o
n 

la
nd

=>
 €

 1
40

 
=>

 €
 1

40
 m

ln
m

ln
..

-- i
n 

co
ns

id
er

at
io

n:
 m

ar
in

e 
H

V 
gr

id
 

in
 c

on
si

de
ra

tio
n:

 m
ar

in
e 

H
V 

gr
id

 





38
0-

15
0 

kV
 s

ub
st

at
io

n
S

ub
st

at
io

n

15
0 

kV
 s

ub
st

at
io

n

50
 k

m
 1

50
 k

V
25

 k
m

38
0 

kV

M
ar

in
e 

H
V

 g
ri

d

W
in

df
ar

m



G
rid

 in
te

gr
at

io
n

G
rid

 in
te

gr
at

io
n

••
Se

cu
rit

y 
of

 s
up

pl
y

Se
cu

rit
y 

of
 s

up
pl

y
-- e

ffe
ct

s 
on

 E
U

 s
ca

le
 ?

?
ef

fe
ct

s 
on

 E
U

 s
ca

le
 ?

?
Si

gn
ifi

ca
nt

 e
ffe

ct
 4

0 
Si

gn
ifi

ca
nt

 e
ffe

ct
 4

0 
-- 1

00
 G

W
 o

ffs
ho

re
 

10
0 

G
W

 o
ffs

ho
re

 w
in

dp
ow

er
w

in
dp

ow
er

lik
el

y
lik

el
y

-- m
or

e 
m

or
e 

in
te

rc
on

ne
ct

or
in

te
rc

on
ne

ct
or

ca
pa

ci
ty

 n
ee

de
d?

ca
pa

ci
ty

 n
ee

de
d?

••
W

ho
’s

 re
sp

on
si

bl
e,

 
W

ho
’s

 re
sp

on
si

bl
e,

 T
SO

’s
 

TS
O

’s
 o

r i
nd

us
tr

y?
or

 in
du

st
ry

?



G
rid

 in
te

gr
at

io
n

G
rid

 in
te

gr
at

io
n

••
Se

cu
rit

y 
of

 s
up

pl
y

Se
cu

rit
y 

of
 s

up
pl

y
-- e

ffe
ct

s 
on

 E
U

 s
ca

le
 ?

?
ef

fe
ct

s 
on

 E
U

 s
ca

le
 ?

?
Si

gn
ifi

ca
nt

 e
ffe

ct
 4

0 
Si

gn
ifi

ca
nt

 e
ffe

ct
 4

0 
-- 1

00
 G

W
 o

ffs
ho

re
 

10
0 

G
W

 o
ffs

ho
re

 w
in

dp
ow

er
w

in
dp

ow
er

lik
el

y
lik

el
y

-- m
or

e 
m

or
e 

in
te

rc
on

ne
ct

or
in

te
rc

on
ne

ct
or

ca
pa

ci
ty

 n
ee

de
d?

ca
pa

ci
ty

 n
ee

de
d?

••
W

ho
’s

 re
sp

on
si

bl
e,

 
W

ho
’s

 re
sp

on
si

bl
e,

 T
SO

’s
 

TS
O

’s
 o

r i
nd

us
tr

y?
or

 in
du

st
ry

?
C

on
cl

us
io

ns
:

C
on

cl
us

io
ns

:

G
rid

 in
te

gr
at

io
n 

= 
bo

ttl
en

ec
k

G
rid

 in
te

gr
at

io
n 

= 
bo

ttl
en

ec
k

R
es

po
ns

ib
ili

ty
 

R
es

po
ns

ib
ili

ty
 T

SO
’s

 
TS

O
’s

 m
us

t b
e 

re
gu

la
te

d;
m

us
t b

e 
re

gu
la

te
d;

in
 E

U
 d

ire
ct

iv
es

 o
n 

el
ec

tr
ic

ity
 a

nd
 R

ES
?

in
 E

U
 d

ire
ct

iv
es

 o
n 

el
ec

tr
ic

ity
 a

nd
 R

ES
?

In
fo

rm
at

io
n 

ne
ed

ed
 o

n 
EU

 e
ffe

ct
s

In
fo

rm
at

io
n 

ne
ed

ed
 o

n 
EU

 e
ffe

ct
s

M
em

be
rs

ta
te

s 
M

em
be

rs
ta

te
s 

m
us

t m
ak

e 
th

e 
gr

id
 a

cc
es

si
bl

e
m

us
t m

ak
e 

th
e 

gr
id

 a
cc

es
si

bl
e



M
or

e 
in

fo
rm

at
io

n
M

or
e 

in
fo

rm
at

io
n

w
w

w
.

w
w

w
. o

ffs
ho

re
w

in
de

ne
rg

y
of

fs
ho

re
w

in
de

ne
rg

y .
or

g/
co

d
.o

rg
/c

od

r.d
e.

r.d
e.

br
ui

jn
e

br
ui

jn
e @@

no
ve

m
no

ve
m

.. n
lnl


