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Speed Estimation for Submersible Motor Based on Elman Neural Network

DENG Hui, XUE Bing, XU Dian-guo, WANG Li-guo, YANG Jing
( Dept. of Electrical Engineering, Harbin Institute of Technology, Harbin 150001,Heilongjiang Province, China)

ABSTRACT: In consideration of the difficulty to install speed
sensor result form special high temperature working
environment of submersible motor, in this paper, a method of
Elman neural network is used to estimate the speed of
sensorless submersible motor. In the experiment, the stator
current measured by data collector was analyzed by wavelet,
thus the influence of high frequency noisy caused by high
temperature is filtered off, and the useful signal is extracted as
sample input, the speed signal collected by speed sensor as
sample output, a neural network is trained on the principle
“training off-line, estimating on-line ”, so that the network can
estimate the speed only using stator current. It is proved to
have very high precision and good dynamic quality.
Furthermore, the estimation result can provide powerful
security for closed-loop control and fault diagnosis.
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Fig. 1 The architecture of Elman neural network
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Fig. 2 The dynamic speed estimation model of
submersible motor
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Fig. 3 The structure of three layer decomposition
by wavelet multi-resolution
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Fig. 4 The spectrum of sampling current

300 f/HZ



% 24 1) XS MESE: T Elman #2800 45 1 il Fo BT 8 % AT 5T 105
400 SR .
200 F1 EREREVHRAEMIRENRSE
Tab. 2 The precision of common speed estimation method
% 200 EHRTT % IR 1%
- BB (UEN 02-05
100 RURE IR 0.2~0.3
gt 0.02~0.2
[
0 N
0 100 200 300 f/HZ 5 #5ig

5 NEIRR R BRI
Fig. 5 The spectrum of current filtered by wavelet
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Fig. 6 The stable state speed estimation
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Fig. 7 The dropping speed estimation
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Fig. 8 The rising speed estimation
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