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Fault Diagnosis for Sensors of Hydro Turbine Regulation System

Based on Nonlinear Component Analysis
LIU Minghua, NAN Haipeng, YU Xiangyang
(Faculty of Water Resources and Hydroelectric Engineering,Xi’an University of Technology, Xi’an 710048, China)
Abstract: A nonlinear principal component analysis methodology based on input-training neural network
is proposed and applied to sensors diagnosis of hydro turbine regulating process, which is completed by
establishing an input-training neural network and a backpropagation network to reconstruct sensors value.
The scheme of fault detection and fault identification is discussed via the application of the squared pre-
diction error (SPE). Simulating results prove that this method is practically feasible with high fault rec-
ognizing rate and application value.
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Fig.1 Input-training neural network
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Fig.2 Hydro turbine regulation system
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Tab. 1 Partail data of hydro turbine regulation system

AR y/mm f/Hz h w/MW ¢/(m’/s) H/m

1 231.5 50.01 -55 47.68 26.05 184.72
2 230.6 50.04 -30 47.59 26.08 184.72
3 230.4 49.95 -66 48.04 26.02 184.72
4 229.8 49.98 -70 48.02 25.98 184.72
5  230.2 50.02 +15 47.97 25.96 184.72
296 231.0 50.04 -50 47.96 25.99 185.03
297 231.7 50.01 -35 48.03 25.94 185.03
298 230.8 49.97 25 48.10 26.00 185.03
299 230.3 49.95 +63 48.06 26.01 185.03
300 229.8 49.98 -58 48.03  26.07 185.03
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Fig.3  SPE curves of fault detection
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