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Probabilistic assessment of wind farm active power based on Monte-Carlo simulation
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China; 2. Hainan Power Grid Company, Haikou 570203, China)

Abstract: The conventional deterministic methods can not accurately assess the active power output of the wind farm due to the
randomness and intermittence of wind power, and the probabilistic methods are commonly used to solve this problem. In this paper
the multi-state fault model is built considering run, outage and derating state of wind turbine, and then based on the turbine failure
model, the reliability model of the wind farm is established considering the randomness of the wind speed and the wind farm wake
effects. The active wind farm output probability assessment methods and processes are given based on the Monte Carlo method based
on the above-mentioned model. The related programs are written in MATLAB, and the probability assessment for active power output
of a wind farm is carried out, based on which the effects of reliability parameters and model parameters on assessment results are
analyzed. The results show that the shape parameter and scale parameter of wind speed model have a greater impact on the results of
the assessment.
This work is supported by National High Technology Research and Development Program of China (863 Program) (No.
2012AA050201).
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Fig. 1 Jensen wake effect model
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Fig. 2 Wind turbine power curve
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Fig. 3 Wind turbine multi-state fault model
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Fig. 4 Probabilistic assessment flowchart of wind farm

active power output
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Fig. 5 Results of the probabilistic assessment of the wind farm
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