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Background Hans Chr. Sgrensen

~.

Business and university background

—PhD, 40 years with busn;&; Svglep’ment

Project management large-projects ™=t .

“Ocean wave energy (Wave Dragon), Tidal current (T|deng)

—Offshore wind (Middelgrunden 40 MW, Samsg 23 MW, Hvidovre 7.2 MW)
Committees

—Danish W|nd Turbine Owners Association, board to 2018
—;um‘ﬁean Ocean Energy Association, vice president to 2011
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Content

An example about establishing the Worlds
largest offshore wind farm close to the city by
iInvolving local people — and how that slowly
resulted In tourism

* How Middelgrunden wind was established

* The planning process and public involvement
* The continues public involvement

* Multiuse platforms - UNITED
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How Middelgrunden wind was established

* The tradition for
wind development
In Denmark from
1980 to 2000: Local
people took the
Initiative

o Utilities build only
what government
asked them to build

* In Copenhagen we
joint with the local

utility (political pressure
and practical reasons)
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By the end of 2020
6125 MW and 6000 turbines

47.2% of all power is produced by wind

ﬂﬂﬂﬂH_ g

Al

1980
1981
1982
1983
1984
1985
1986 [
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

1999 |
2004 0

M~
h
o3
Lo

1998

4p!
Q
o
™

2000
2001
2002

2005 O

2006 [

2007 1

O Others/unknown
O Jointly owned

O Single-person ownership
B Utility/energy company

2008 1

4




The wind turbines in Denmark 2020
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The Copenhagen cooperative projects

Lynetten Middelgrunden Hvidovre Prgvestenen

Year 1995/96 1996/2000 2007/2009/ 2013
2011

Power 7 x 600kW 20 x 2MW 3 x3.6MW 3x2MW
COOP/Utility 4/3 10/10 1/2 1/2
Shares/owners 3,600/902 40,500/8,553 10,700/2,268 | 4,055/1,800+
Price/share 604€ 570€ 670€ 663€
Upfront work Coop/Utility Coop & Utility Coop & Utility | Utility/Coop
Upfront payment Coop/Utility Grant/Utility Utility Utility
Cost 4. 1mill€ 49.5 mill€ 22 mill€ 8,07 mill€
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ning process and public involvement

5 km

//m\ .

= 3 rows in the north part, 27
P turbines -

The plan

2. /7 ) C)miasigrents fen >

S = " changed to one line over the
(LY (T —. whole length, 20 turbines
Fa'=, 1 % < Public protests
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Placed on a natural reef 6
meters water depth
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Source: https://www.h2020united.eu/
and www.middelgrunden.dk
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Our closest 1997 — potential neighbor
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Visual Impact — two alternatives

27 t,urb‘i‘nesi |n S o = =

20 turbines in a curved line
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Visual impact — the defence circles

ORESUND

18 km’s away
Barseback nuclear
power plant, 1200 MW

- Closed since 2005
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The continues public involvement

Involvement of local

people in the project:

» Boat trips

Visit building site

Artist with wind song for
kids
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Casting concrete

1600 visitors
on a sunny
Sunday
S visiting the
= R ‘ building site
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The continues public involvement

—y Overview | Total produ.cion 5494.3 kW \j Show Turbine type
-9 Average windspeed 7.5mls =
Atlas Online |Event| Event description Windspeed Production
Hosted solution Middelgrunden 11 |-- Online -- 0|OK 7.5 m/s 509.9 kW A” data_for
Language IMiddelgrunden 12 |-- Online -- 0l0K 8.2 mls| 594.7 kW prod uction
Middelgrunden 13 [-- Online -- 0[OK 7.8 m/s|  718.9 kW dated
weese || [Middelgrunden 14 |- Online —-| __ OJOK 81mis  e4eskw | Updaled every
Logout | M?ddelgrunden 15 |-- Onl?ne -- 00K 8.0m/s| 726.7 kW 10 minutes —
| overview | Middelgrunden 16 |-- Online -- 00K 7.8 mls| 767.2 kKW
Middelgrunden 17 |-- Online - oloK 7.6m/s| 686.0 KW only for the
E [Middelgrunden 18 |-- Online -- 0/OK 6.5 m/s| 264.7 kW r iV
Middelgrunden 19 |- Online -- 0/OK s5me 374k | cooperative
IMiddelgrunden 20 [-- Online -- 00K 6.6 m/s| 242.0 kW part
Production

http://www.middelgrunden.dk/middelgrunden/?g=en

Login:
Username:mg
Password:mg2015
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Offshore wind and tourism

* Slowly visits by shareowners every 2 years turned out
to be tourism

 We have 30-40 boat trips every year visiting — some of
them including climbing the turbine

* To develop further we are part of the UNITED project

Source: https://www.h2020united.eu/
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Offshore wind and tourism

UNITED: societal interactions and engagement

« 120
participants at
open house

September
20th, 2020

LSk
- 1
k|

* New UNITED
video at:

e https://www.youtub
e.com/watch?v=Lb
S5HDBW1zJO&t=4s
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https://www.youtube.com/watch?v=Lb5HDBWtzJQ&t=4s

Mouth protection was a requirement

o 7
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The UNITED demonstratlon I\/Iultl Use Platform project
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Floating solar e Fish Aquaculture @ Offshore wind energy

N Flat t It

; _— . Q) at oyster aquaculture "
Diving tourism 'A) et araton Tourism
--——

l 1@ ‘ This Project has received funding from
J Blue mussels . - the European Union's Horizon 2020
Seaweed cultivation

WWW. HZOZOUNITED EUDOB aquaculture Research and Innovation Programme

. Source: https://www.h2020united.eu/
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The Perspectives of Multi-Use Platforms

» Space offshore is limited
* Synergies can be found

« Examples from other combinations than
UNITED

v MUSICA, multi-use use of space solutions for the
small islands; http://musica-project.eu/

Source: https://www.h2020united.eu/
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Wave and wind sharing the cable. Data from the North Sea

Source: ICOE
2012 report by
Julia
Fernandez
Chozas, H. C.
Soerensen et.
al
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Danish Cooperative model for wind

* Shared ownership, one person one vote independent of shares
* Typically no loans — up front payment of total cost *

* One share equal to a production of 1,000 kWh/y

 Historically: ownership equal to own consumption of electricity
* Typically 3-5 shares => 3,000 — 5,000 kWh/y up to 2008

* Typically 350€ to 670€ a share
* A few banks are giving loans for individuals with security in revenue only

Simple tax rules possible — and needed:

* No tax when production revenue less than 940€/y
* Simple tax revenue form
* Only an advantage with less than about 10-20 shares**

** Else use standard for companies: profit less depreciation, but then remember auditor for the tax
authorities
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Offshore wind in Denmark — up to 2030

Two models:

Government Call for Tender

v' 350 MW Nearshore amost ready

v Thor 1200 MW by 2024 In the North Sea ongoing

v’ Hesselg 1200 MW by 2027 In Kattegat just starting up
Open Door Procedure*

v’ Several proposals under discussion

* Without incentives
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The Danish Potential for offshore wind is 12.4 GW

Source: ENS

Hesselg
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The potential inpenmarkis large as there is space enough

Source: ENS

By end Of 2020 We Rektanglen til venstre illustrerer
have 25 GW | e
offshore wind
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Energy island by 2030-33 in the North Sea

« 3-10 GW
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