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• Diode Rectifier as offshore HVDC
• Grid Forming Wind Turbines
• Offshore AC Grid Start-up
• Black Start by Offshore Wind Turbines
• Recommendations for Standards
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Diode Rectifier Units as offshore HVDC
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Grid Forming Wind Turbines
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Offshore AC Grid Start-up Options
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Black Start by Offshore Wind Turbines
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Step 1
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Step 3
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Restoration

Objective: 
To avoid issues of non-
operating wind turbines; 
- Moisture
- Icing
- Vibrations
- Deformation

Objective:
To energize WPP and 
substations’ auxilary 
w/o any external 
supply

Objective:
To provide black start 
for the onshore power 
system

- Wind turbines will 
start w/o grid voltage

- Wind turbines will 
supply themselves 
using wind 
(houseload operation)

WPP will operate 
similar to the 
conventional black 
start units

WPP will energize up 
to the onshore PoC
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Recommendations for Standards
PROMOTioN WP3: Wind Turbine – Converter Interaction
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• Compliance test procedures for DRU and VSC connected WPPs
• Compliance test requirements for single offshore wind turbines
• Compliance test requirements at offshore WPP level
• Validation procedure for simulation models

• Recommendations to adapt and extend existing grid codes
• Paradigm shift from grid following wind turbines to grid forming wind turbines

• Functional requirements to DRU connected WPPs
• General control algorithms for DRU connected WPPs

• Fundamental operation
• Fault response
• Ancillary services



COPYRIGHT
PROMOTioN – Progress on Meshed HVDC Offshore Transmission 
Networks 
MAIL info@promotion-offshore.net WEB www.promotion-offshore.net

The opinions in this presentation are those of the author and do not 
commit in any way the European Commission

PROJECT COORDINATOR
DNV GL Netherlands B.V.
Utrechtseweg 310, 6812 AR Arnhem, The Netherlands
Tel +31 26 3 56 9111
Web www.dnvgl.com/energy

CONTACT

PARTNERS
DNV GL Netherlands B.V., ABB AB, KU Leuven, KTH Royal 
Institute of Technology, EirGrid plc, SuperGrid Institute, 
Deutsche WindGuard GmbH, Mitsubishi Electric Europe 
B.V., Affärsverket Svenska kraftnät, Alstom Grid UK Ltd 
(Trading as GE Grid Solutions), University of Aberdeen, 
Réseau de Transport d‘Électricité, Technische Universiteit
Delft, Statoil ASA, TenneT TSO B.V., Stiftung OFFSHORE-
WINDENERGIE, Siemens AG, Danmarks Tekniske 
Universitet, Rheinisch-Westfälische Technische Hochschule
Aachen, Universitat Politècnica de València, SCiBreak AB, 
Forschungsgemeinschaft für. Elektrische Anlagen und 
Stromwirtschaft e.V., Ørsted Wind Power A/S, The Carbon
Trust, Tractebel Engineering S.A., European University
Institute, Iberdrola Renovables Energía, S.A., European 
Association of the Electricity Transmission & Distribution 
Equipment and Services Industry, University of Strathclyde, 
ADWEN Offshore, S.L., Prysmian, Rijksuniversiteit
Groningen, MHI Vestas Offshore Wind AS, Energinet.dk, 
Scottish Hydro Electric Transmission plc, SCiBreak AB

APPENDIX

© PROMOTioN – Progress on Meshed HVDC Offshore Transmission Networks 
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 691714. 

DISCLAIMER & PARTNERS

03.05.16 8

mailto:info@promotion-offshore.net
http://www.promotion-offshore.net/
http://www.dnvgl.com/energy

	Wind Turbine – Converter Interaction �PROMOTioN WP3
	Foliennummer 2
	Diode Rectifier Units as offshore HVDC
	Grid Forming Wind Turbines
	Offshore AC Grid Start-up Options�
	Black Start by Offshore Wind Turbines
	Recommendations for Standards�PROMOTioN WP3: Wind Turbine – Converter Interaction
	Foliennummer 8

