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Research on self-validation of temperature sensor status for
stator winding of wind turbine

Zhou Ling Huang Qian  Zeng Jinhui  Huang Langchen  Long Xiafei

(College of Electrical and Information Engineering, Hunan University of Technology,Zhuzhou 412002, China)

Abstract: In order to improve the operational reliability of wind turbines in smart wind farms and the self-confirmation of sensor status,
a novel self-validation method for sensor status is proposed using the stator winding temperature sensor of wind turbines as an example.
First, based on grey relational analysis theory, and utilizing sensor correlation and information fusion technology, the grey correlation
degree between the abnormal stator winding temperature sensor of a specific wind field and the same type of sensor on the same machine
is calculated to achieve sensor anomaly state recognition. Second, using Pearson correlation and expert system judgment, parameters
with strong correlation to the stator winding temperature sensor are identified. A long short-term memory ( LSTM) multi-parameter input,
single-output abnormal data reconstruction model is then established and optimized using the sparrow search algorithm ( SSA) to improve
the model’ s accuracy. To verify the model’ s reconstruction accuracy, simulations of abnormal data recovery showed that the accuracy
reached 99.69%. Finally, the abnormal data of the stator winding temperature sensor was recovered, and the dynamic validation
uncertainty of the recovered data was calculated using a Bayesian algorithm, achieving self-validation of the sensor’s state.

Keywords : wind turbines; temperature sensor; self-validation; information fusion technology; restructure
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Fig. 1 Sensor state self-validation model
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Fig. 2 Composition diagram of SEVA model
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Table 1 Grey correlation degree between stator winding
No. 6 sensor and other 5 winding temperature sensors

in 4 wind turbines

KPR 1 fLiRas 2 IR 3 Bk 4 (RIS 5
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Table 2 Gray correlation degree range between stator winding 6 and other 5 winding temperature sensors under

normal conditions and grey correlation between stator winding temperature sensors

of No. 7 wind turbine generator unit in 2016
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