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Fig.1 Topological structure of doubly-fed wind turbine
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Fig.2 Bilinear observer for conversion
system of doubly-fed wind turbine
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Table 1 Symptoms of rotor-side converter open-circuit faults
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Fig.3 Schematic diagram of observer-based fault
diagnosis for conversion system of wind turbine
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Fig.4 Simulative diagnostic results of rotor-side
converter single-phase fault
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converter two-phase fault
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Fig.6 Simulative results of fault diagnosis robustness
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Open-circuit fault diagnosis based on bilinear observer for converter
power-switch of doubly-fed wind turbine
ZHAO Hongshan,CHENG Liangliang
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: A method of open-circuit fault diagnosis based on the bilinear observer is proposed for the
converters of doubly-fed wind turbine. Based on the mathematical model of doubly-fed induction generator
and converter,and according to its nonlinear characteristic,a bilinear conversion system model of doubly-fed
wind turbine is derived and a bilinear observer of conversion system is established. The converter residual
current obtained by the observer is used to detect the fault and the mean value of phase current is used to
locate the faulty component. With the consideration of power-switch delay,dead-time and measurement
noise,the adaptive threshold is designed for the open-circuit fault diagnosis to guarantee its robustness. The
results of simulations for different fault types and different grid voltage sags show the effectiveness and
reliability of the proposed method.
Key words: doubly-fed wind turbine; wind power; electric converters; open-circuit fault diagnosis;
bilinear observer; adaptive threshold
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Probabilistic modeling based on orthogonal series for PV power output

XU Yiyue,WU Zaijun, WANG Yang,DOU Xiaobo,HU Mingiang

(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)
Abstract: Since the existing parameter analysis methods of probabilistic modeling for PV (PhotoVoltaic) power
output require the presupposition of parameter distribution while the bandwidth selection of kernel density
estimation,a commonly used method of non-parameter analysis,is not unified,another method of non-
parameter analysis,orthogonal series density estimation,is proposed,based on which the probabilistic model
of PV power output can be directly established without any presupposition of data distribution. Simulation is
carried out based on the historical PV power output measurements of Nanchang and Jiaxing,and combined
with fitting goodness test and error analysis,the accuracy and effectiveness of the proposed model are
verified. The proposed method is adaptable to the randomicity of PV power output of different periods and
different regions,and the established model keeps stable when the sample-size changes.
Key words: photovoltaic power; probabilistic model; orthogonal series density estimation; kernel density

estimation; fitting goodness test



