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Abstract In view of the significance of the reliability evaluation of wind farm operation during the planning phase, taking

the active power output of wind farms as the object study, based on the analysis of the topology structure and component

reliability model of wind farm collection systems, considering the influence of wind speed changes on system reliability

indicators, this paper designs a wind farm reliability evaluation process combining sequential Monte Carlo method and depth

first path search method. Afterwards, the reliability indicators of wind farms under different topology structures are compared

and analyzed through examples. The results show that comparing with the radial topology, the equivalent outage rates of

wind farms using single-sided ring topology and double-sided ring topology are reduced by 7.92% and 7.79%, respectively.

The reliability of single-sided ring topology is the highest, and the established reliability model and evaluation method are

effective and reliable.
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Fig.1 Schematic diagram of different topological structures
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Fig.2 Switch configuration scheme of

two-sided ring topology
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Fig.3 Output power characteristic curve of wind turbine
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Fig.4 Three-state model of wind turbine unit
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Fig.5 Flow chart of wind farm reliability assessment
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Fig.6 Wind turbine layout of wind farm
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Fig.7 Probability distribution of the number of

wind turbines in normal operation
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Tab.3 Reliability index calculation results
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