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Case Study 2 — Sweden-Germany-Denmark

Outline

« Scenario Description

- High and Low Offshore Wind
Development

- Integration Levels

« Scenario Design & Roadmap

« Scenario comparison




Scenario Structure
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High OWP vision (2025-2040)

High OWP Vision: 2025 - 2040 OWP capacity: 3.7 GW
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A Side Note to Germany ...
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Scenario Cpncept — Integration Level

Level of Integration
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Scenario Structure

Scenarios

Integration OWP level Scenario
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Scenario concept — Integration Level

“"+ SWEDEN ;
il wa | OWP capacity: 3,7 GW, 14 TWh/y
. L)
133 X
DENMARK .
"'a__ DENMARK
Commissioningyear  Connection technology
B o — HVDCcables
- 2030 e HVAC catiles
GERMANY - 2035 o Onshora connection
> - 2040 poin.
= [ | Converter station
Sugich frps Siedenlsincovy) e -
Alt188in / Bartow ..»/




Scenarios
Integration OWP level
level
High OWP
Zero
Integration <
Low OWP
High OWP
Partial
Integration
Low OWP

Low OWP

) InteGeid Scenario Structure

Scenario

Scenario 1a
Scenario 1b
Scenario 2a
Scenario 2b

Scenario 3b



Scenario concept — Integration Level
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= ) InteGeid Scenario Structure

Scenarios
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Scenario concept — Integration Level
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Grid Scenario Comparison

Total lenght of cables passing through other uses of the sea

High Wind
Navigational T5S Navy excercise  Licence for  Fishing areas -
routes/ areas hydrocarbons high

navigation lines

M 1a - high wind, zero integration

exploration exploitation

M 2a - high wind, partial integration

Fishing areas - Fishing areas- Nature 2000
medium low exploitation areas
exploitation

M 3a - high wind, max integration

Source: provided by FNEZ
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Component Comparison

Zero vs Partial vs Max grid integration

(or 3 041t Cu)

(or 9 817 t Cu)

DC Converter substations 0 2 2
DC Cable length (km) 450 485 485
Total DC conductor weight | 1217t Al 3927t Al 3927t Al

(or 9 817 t Cu)

OWP on DC system (GW) 0,0 1,30 3,7
Onshore AC Transformers 10 3 0

AC export cable length (km) | 832 733 0

Total AC export conductor 2 654 tAl 2329 t Al otAl
weight (or 6 634 t Cu) (or 5 823 t Cu) (or 0 Cu)




% ) In14Grid Contact & Disclaimer

Thank you for your attention!

For further information: .
Sign up for Newsletter »

Mail: info@baltic-integrid.eu

Web: wwwe.baltic-integrid.eu

FOUNDATION

OFFSHORE

Baltic InteGrid represented by the Lead Partner:
WIND ENERGY

Institute for Climate Protection,Energy and

Mobility (IKEM) Thilo Krupp | Project Manager

Oldenburger Str. 65

Magazinstrafle 15-16, 10179 Berlin, Germany 26316 Varel, Germany
Phone: +49 (0) 30 408187015 Phone: +49 (0) 4451 9515 148

Mail: info@ikern.de Mail: t.krupp@offshore-stiftung.de

) ) Web: www.offshore-stiftung.de
Web: www.ikem-online.de

The content of the presentation reflects the author’s/partner’s views and the EU Commission and the
MA/JS are not liable for any use that may be made of the information contained therein. All images are
copyrighted and property of their respective owners.
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Low OWP vision (2025-2040)

High OWP Vision: 2025-2040 OWP capacity: 1.9 GW
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Wind tubrines
Pre-2030: 8 MW
Post-2030: 12 MW

Inter-array voltage
Pre and post 2030: 66 kV AC

AC transformer substations
Pre and post 2030: 600 MW

AC export cables
Pre and post 2030: 300 kV AC

— Wind Turbines @@ E®®

Converter technology
VSC: Modular Multi level
System: Symetrical Monopole or Bipole

HVDC cable voltage (available)
Pre-2030: +525 kV = 2500 MW
Post-2030: 640 kV - 3000 MW

7
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AC onshore grid

.| Pre and post 2030: 300-400 kV AC

_I, ) [E:nltingl_“1 Technology ASSumptionS

OWF Platforms

- Transformers

- Shunt Reactors

AC Cables

Conv. Platform

- Switchgear
- Transformers
- Converter

DC Cables
- Offshore

- Onshore

Conv. Station
- Converter
- Transformers
- Switchgear

OWF2
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Onshore AC Grid
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