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Extension fault diagnosis for turbine-generator set based on PSO algorithm

WANG Yong-lin
(School of Electronic and Information, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: For diagnosing faults of turbine-generator set conveniently, an extension fault method is introduced. The basic steps of
the extension fault diagnosis method are described at first. Then particle swarm optimization (PSO) algorithm is employed to optimize
its classical domains. One form of the fitness function for fault diagnosis is proposed. Simulation results show that the proposed
method can avoid disadvantages of neural network that need to determine the network structure and have too many parameters to
optimize. It can diagnose the vibration faults of steam turbine-generator set effectively and has higher accuracy and practicability .
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Tab.1 Faults data of turbine-generator set

F5  <04f (04~05)y) If 2f =31 Wk

1 0.052 0.783 0.225 0.036 0.013 Fl1
2 0.232 0.975 0314 0.056 0.014 Fl1
3 0.161 0.925 0.285 0.023  0.016 Fl1
4 0.106 0.858 0.230 0.017 0.028 Fl1
5 0.079 0.819 0.201 0.016 0.012 F1
6 0.028 0.061 0980 0.225 0.057 F2
7 0.045 0.022 1.000  0.316  0.065 F2
8 0.010 0.054 0.875 0.183  0.073 F2
9 0.015 0.032 0923 0.219 0.037 F2
10 0.023 0.025 0.758 0.115  0.019 F2
11 0.033 0.037 0386  0.531 0.230 F3
12 0.017 0.023 0.397 0458 0.103 F3
13 0.012 0.039 0.427 049 0.175 F3
14 0.021 0.017 0.298 0403 0.132 F3
15 0.017 0.056 0.483  0.599 0.301 F3
16 0.280 0.893 0313 0.036  0.028 F1
17 0.167 0.743 0.125  0.005 0.003 F1
18 0.086 0.672 0.211  0.032  0.021 Fl1
19 0.042 0.232 0979 0386 0.015 F2
20 0.008 0.087 0.855 0.337  0.065 F2
21 0.013 0.051 0.722  0.252  0.107 F2
22 0.026 0.043 0.346  0.517  0.098 F3
23 0.023 0.137 0378 0421 0.152 F3
24 0.005 0.026 0315 0345 0.222 F3
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Tab.2 Classical domains optimized by PSO

<0.4f 04~0.5) If of =3f
F1 <0,0.3000> <0.6380,1.0000> <0.1000,0.456 6> <0, 0.072 0> <0, 0.031 9>
F2  <0,0.056 0> <0, 0.108 0> <0.516 0, 1.000 0> <0, 0.441 8> <0, 0.130 0>
F3 <0,0.042 0> <0, 0.078 0> <0.1000,0.749 8> <0.2287,0.700 0> <0, 0. 400 0>
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Tab.3 Diagnosis results of different methods
. A% BP A2 45 PSO %
i F1 F2 F3 ik F1 F2 F3 el
16 0915 0.171  0.005 F1 02774  -03978 -0.4502 F1
17 0.881  0.030  0.099 F1 0.1934  -0.4145 -0.4276 F1
18 0.811 0.112 0.167 Fl1 02956 -0.2780 -0.3239 F1
19 0.032  0.920 0.163 F2 -0.2975 0.0374  -0.1888 F2
20 0.055 0.883 0.179 F2 -0.469 5 0.274 8 0.0137 F2
21 0.131  0.722  0.205 F2 -0.438 8 0.3473 0.203 1 F2
22 0.047 0.068 0.912 F3 -0.3294  0.0817 0.3683 F3
23 0.105 0.129 0.875 F3 -0.2971 -0.0350 0.273 4 F3
24 0.132  0.112 0.843 F3 -0.3007 -0.0550 0.2950 F3
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