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Method for calculating equivalent availability of
ring collector system for an offshore wind farm
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Abstract; In order to evaluate the reliability of a collector system of an offshore wind farm in the planning stage and
to avoid maintenance difficulties caused by the poor accessibility, a method for calculating equivalent availability is
proposed combining the probabilistic and deterministic methods. First, according to the characteristics of the large-
scale offshore collector system, it can be divided into a substation layer, turbine layer, and cable layer, and the
availability of each layer of the ring collector system is described using the fault tree algorithm. Second, according to
the possible operation state of the ring structure, the availability of a single-siring ring network is calculated.
Finally, using a planning offshore wind farm as an example, the reliability and economy of the collector system are
compared and analyzed, and different topological schemes of the collector system are also compared, providing

quantitative reference indices for topological planning of the collector system of an offshore wind farm.
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Fig. 1 Fault tree structure of electrical collection system
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Fig. 2 Connection of single wind turbine generator system Fig. 3 Electrical connection of submarine cable elements
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Table 4 Results of cable section selection with different

structures of single-string collector system
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Table 5 Comparison of economy and reliability indices between two structures of collector system
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Fig. 5 Topological structure of wind farm with different structures of collector system
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