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Ap p r oach
• Technology assum pt ions

• Local izat ions and Design of  OWE
• Wind Turbine & foundat ion  layouts 
• Cable layouts & Transform ator  stat ions
• 2 visions, h igh and low

• Local isat ion  and Design of  of f shore network
• Onshore connect ion  poin t s
• Of fshore substat ions
• Var ious levelsof  HVDC- in tegrat ion                         

Zero, Par t ial , M ax 

• Com ponent  l ist / Cost - benef i t

• Gr id funct ions and services

• Power  f low  and DC- protect ion  analysis

• Input  t o m arket  analysis, spat ial plann ing, 
regulatory quest ions, et c.

CS1
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Inter-array voltage
Pre and post 2030: 66 kV AC

AC export cables
Pre and post 2030: 275 kV AC

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

OWF1 OWF2Wind tubrines
Pre-2030: 8 MW
Post-2030: 12 MW

AC transformer substations
Pre and post 2030: 600 MW

Tech n ology assu m pt ion s

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

AC onshore grid
Pre and post 2030: 300-400 kV AC

T
ec

hn
ol

og
y

Ca
ta

lo
gu

e
by

 D
T

U

300 kV



5
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6High / Low OWP vis ion s

Hig h  OWP – 20 4 5 OWP capacity: 11.2 GW, 47 TWh/y

1.5 GW

3.2 GW

4.8 GW

1.7 GW



7High / Low OWP vis ion s

Low  OWP – 20 4 5 OWP capacity: 5.7 GW, 24 TWh/y

2.3 GW

2.5 GW

0.9 GW



8High  OWP – Win d  t u rbin e & cable layou t s  – Det a iled  view Slu psk
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Scen a r ios
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Scen a r ios
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131a . High  OWP, Zero in t egra t ion  – DC Overview
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153a . High  OWP, Max in t egra t ion  – DC Overview
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172a . High  OWP – Par t  in t egra t ion – Overview Gr id

OWP capacity: 11.2 GW, 47 TWh/y
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18Com p on en t  com p ar ison

Zer o  vs  Pa r t ia l vs  M ax g r id  in t eg r a t ion

Zero (1a) Par t ial  (2a) M ax (3a)

DC conver ter  substat ions 14 9 17

DC cable length (km ) 3 283 1 979 2 378

DC conductor  volum e (km * m m 2) 3.8* 106 4.8 * 106 6.4* 106

OWP on DC system  (GW) 4.8 4.8 11.2

Onshore AC t ransform ers 15 15 0

AC expor t  cable length (km ) 1 073 1 073 354

AC expor t  cond. vol . (km * m m 2) 1.7* 106 1.7* 106 0,6* 106

Integrat ionFeature
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Ext en d ed  an a lys is



20In t egra t ed power t r ade wit h win d – Exam ple 1



21In t egra t ed power t r ade wit h win d – Exam ple 2



22In t egra t ed power t r ade wit h win d – Exam ple 3

Utilization rates

Intra hour power flow



23Par t ia l des ign s  (2a) wit h DC breaker a lt ern a t ives

Separa t ed
sys t em  (0 )
Cap : 0  GW

AC-breaker
Converter substation

DC-breaker

Region a l 
HVDC sys  (1) 
Cap : 1.5 GW

Fu ll DC 
p rot ect ion (15)

Cap : 2 GW

Region a l 
HVDC sys  (1) 

Cap : 2 GW
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For fu r t h er in form at ion : 

Mail: in fo@ balt ic- in t egr id .eu

Web: www.balt ic- in t egr id .eu

Ba lt ic In t eGr id r ep r es en t ed by

t h e Lead  Pa r t n er : 

In s t it u t e  for Clim a t e  Pr ot ect ion , 

En er g y an d M obilit y ( IKEM )

Magazin s t r aße 15- 16 , 

10 179  Ber lin , Germ an y

Ph on e: +4 9  (0 ) 30  4 0 8 18 70 15

Mail: in fo@ ikem .de

Web: www.ikem - on lin e.de

Th e con t en t of t h e p resen t a t ion reflect s t h e au t h or ’s / par t n er ’s views an d t h e EU Com m iss ion an d t h e

MA/ JS are n ot  liable for an y u se t h a t m ay be m ade of t h e in form at ion con t a in ed t h erein . All im ages are

copyr igh t ed an d proper t y of t h eir r espect ive own ers .
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Web: www.iea.lth.se
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Project Engineer
M: +46 72 535 08 86
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