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Fig.1 Structure diagram of temperature prediction
model for main bearing of wind turbine

( Examples of 2 wind turbines)
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Tab.1 Multidimensional feature points generated

by a GMM
EZ A Wt/ KWL HR, HhhFR/
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Research on Temperature Prediction Method for Main
Bearing of Wind Turbine Based on Bi-RNN

YIN Shi'*, HOU Guolian', YU Xiaodong', LI Ning', WANG Qile’, GONG Linjuan'

(1.School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China; 2.ZhongNeng
Power-Tech Development Co,LTD, Beijing 100034, China)

Abstract; The main bearing was the key equipment for energy transmission of wind turbines. In this paper,
the main bearing of doubly fed wind turbines were examined. Firstly, the working conditions of wind turbines
were identified by using Gauss mixture method. Secondly, the temperature model of main bearing of wind tur-
bines based on Bi-directional Recurrent Neural Network ( Bi-RNN) was established in each sub-working con-
dition space. Thirdly, random forest was used to establish and predict residual temperature model of main bear-
ing, so as to realize the fault warning of main bearing of wind turbines. Finally, algorithm model were used to
carry out and simulate in a large wind farm. The results showed that the Bi-RNN neural network based on con-
ditions identification which combined with random forest algorithm had strong practicability and high accuracy
for main bearing early warning.
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Abstract; With the massive integration of distributed generation and electric vehicles, the problems of power
and voltage quality in active distribution network were increasingly shown. Aiming at this issue, the factors af-
fecting the interval control were analyzed in terms of energy storage capacity and power, daily load curve char-
acteristics and unit time firstly. An improved interval control method for energy storage output model was then
proposed to solve the problem of multiple charging/discharging operation in one cycle. Considering the correla-
tion of random variables, probabilistic load flow using point estimate method was analyzed to state the influence
of distributed generation, electric vehicles and energy storage station on voltage level. Finally, simulation anal-
ysis was operated on the improved IEEE-33 node active distribution network system with battery energy storage
station. The results showed that the integration of energy storage station could effectively reduce the fluctuation
of system power and voltage.

Key words: battery energy storage station; interval control; correlation; probabilistic load flow; point estima-

tion method



