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Requirement of Reliability
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Reliability Requirements
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1. DC Collection System Topology
Selection based on Reliability and Cost

Work based on:

G. Abeynayake, R. Sun, J. Liang, “Reliability and Economic Evaluation of Offshore Wind Power DC
Collection Systems”, in preparation to submit to Energies special issue on “Innovative HVDC and
MVDC Connection Schemes for Offshore Wind Farms”
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DC Collection System Options for OWF
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2. MVdc Converter Topology
Selection

Work based on:

G. Abeynayake, G. Li, T. Joseph, J. Liang and W. Ming, "Reliability and Cost-oriented Analysis,

Comparison and Selection of Multi-level MVdc Converters," in IEEE Transactions on Power
Delivery, Jan 2021 (Early Access) DOI: 10.1109/TPWRD.2021.3051531



MVdc Converter Topology Selection
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MVDC Converter Reliability Modelling
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ROI Analysis for whole MVdc Spectrum
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Variation of ROI with Change of Rated Current (from 100A-1kA) at Different MVdc
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3. Impact of the Collection System
Reliability in Availability Assessment
of Offshore Wind Farms

Work based on the submitted manuscript on “Analytical Model for Availability Assessment of Large-Scale
Offshore Wind Farms including their Collector System” to IEEE Transactions on Sustainable Energy
authored by Gayan Abeynayake, Tom Van Acker, Dirk Van Hertem, Jun Liang (Under Revision)
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Case Study - Anholt Offshore Wind Farm

* 400 MW, Offshore Wind Farm located between Djursland and Anholt island in Denmark

s Xl
xﬁr&ﬁ%&% * 111 No of Siemens SWT-3.6-120 wind turbines with a rated power of 3.6 MW
[ a0 61 1076
Lz, \m\a’fna * All wind turbines have a cut-in speed of 3.5 m/s, rated speed of 14.0 m/s, and
VNG, She T o cut-off speed of 25.0 m/s.
:u:x23 58 QQMHMH
o . m * Total length of 177 km inter-array cable network
96 Tl
> 54 %94
.
" PCC

150 mm*
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Case Study - GRA GVRDYD
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* For a GRc of 95.0 %, the GRA is reduced to 76.3 % (-12.0 %) when considering the collector system reliability.

* The impact of collector system reliability starts from a significantly lower GRc compared to the wind turbine
reliability: 74.7 % * and 96.4 % **, respectively

[6] M. Zhao, Z. Chen and F. Blaabjerg, "Generation Ratio Availability Assessment of Electrical Systems for Offshore Wind Farms," in IEEE Trans. on Energy Convers., pp. 755-763, Sept. 2007
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Case Study - EENS
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* Not including the cable network will result in EENS error of 19.89 GWh/yr (1.0 %) which account for 24.05M$

miscalculation over the operating life (20yrs) of the OWF. *

* With a discount rate of 5% and average Danish wholesale electricity price of 36.57 S/MWh
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