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Fig.1 Schematic diagram of torque control
and pitch control
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Transmission system reliability evaluation based on
one direction S-rough set theory
YANG Xiaoping', WANG Yuan',WANG Ming'*
(1. Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology,
Xi’an 710048 ,China;2. Guodian Nanjing Automation Go.,Ltd.,Nanjing 210032, China)

Abstract: A method of transmission system reliability evaluation based on the one direction S-rough law
and F-decomposing law is proposed to study the effects of complex weather on the reliability of transmission
system. The one direction S-rough law is applied to deal with the uncertainty of failure rate and weather. A
transmission line reliability model based on complex weather factors is established and the non-sequential
Monte Carlo method is applied to evaluate the system reliability. F-decomposing law is applied to develop
the interference indices and the effects of different weather combinations on them are analyzed. Analysis for
IEEE 30-bus power generation and transmission system shows that,the component reliability parameter model
with the consideration of weather factors predicts the transmission line failure rate accurately and the
proposed reliability evaluation method based on the objective data(yearly days of different weather condi-
tions) is immune to the influence of human subjective factors,which reveals the influencing law of weather
factors on the system reliability and makes the evaluation results more objective.

Key words: reliability evaluation; one direction S-rough set; F-decomposing law; line failure rate; weather
factors
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Extreme gust control strategy for variable speed variable pitch wind turbine
LOU Yaolin'?, YE Hangye?,CAI Xu'?,WU Chenxi*
(1. Wind Power Research Center,School of Electrical Information and Engineering,Shanghai Jiao Tong University,
Shanghai 200240, China;2. State Key Laboratory of Wind Power System,Zhejiang Windey Co.,Ltd.,
Hangzhou 310012, China;3. State Key Laboratory of Ocean Engineering,School of Naval Architecture,
Ocean and Civil Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
4. School of Automation,Hangzhou Dianzi University, Hangzhou 310018, China)
Abstract: According to the advance and quick action principle of pitch controller in the gust condition
and based on the basic structure of variable speed variable pitch control algorithm,a PPGSL (Power Pitch
Generator Speed Loop) is added to the basic pitch controller to let the pitch act in advance below the
rated power while a nonlinear gain factor is added to the proportional of PPGSL to make the pitch
control quick in the gust condition. The results of simulation and field test show that,the proposed two
gust control strategies can effectively suppress and reduce the shutdown of wind turbine due to the over-
speed , enhance the power output of wind farm to some extent,lower the mechanical load and improve
grid stability.
Key words: wind turbines; exireme gust; over-speed protection; double integral pitch controller; propor-

tional nonlinear gain factor



