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Application of SVM in stability of gas pressure reducing regulator
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Abstract: Support vector machine (SVM) was used to study the stability problem of
high pressure unloading diaphragm pressure reducing regulator in the turbine gas seal pres-
sure reducing test system. The research mainly focused on multi-structural parameters varia-
tion, which was difficult to solve by the classical methods. By comparing SVM and back
propagation (BP) neural network model in the scarce and incomplete data set, several con-
clusions were proposed: the prediction models of SVM can get 25.5% less error in average
and are superior to BP neural network model in the situation of multi-structural parameters
variation; the generalization of SVM is also better than BP’s in sparse samples space; sug-
gestions of adjusting parameters are given for achieving good stability, and better decision-
making is provided by SVM models in design of pressure reducing regulator, with double

parameter combinations and tri-parameter combinations.
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Table 1 Structure parameters setting of standard example
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Table 2 List of sample number
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Table 3 Error situation of SVM prediction models

(single parameter)

5 Curabs e Cunabs Cunre/ V0
M., 0.000776  0.3594 0.001147 0.5229
dy; 0.001969 1. 499 0. 004782 5. 498
L, 0.000794  0.3800 0. 000925 0.4448
L, 0.000889  0.4870 0.001312 0.6535
Cy 0.001696 102. 5 0.003461 82.42

As 0.001670 1. 354 0.001612 1. 114
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F4 BPHUEBRBIREZFBR(NSH)
Table 4 Error situation of BP prediction models

(double parameters)

x5 SVMBMKERERFRL(NSH)
Table 5 Error situation of SVM prediction models

(double parameters)

S8 €urabs eure/ V0 Cunabs Cunce/ Y0 E 3 Cusabs eure/ V0 Canbs Canre/ V0
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Table 6 Error situation of BP prediction models

(tri-parameter)

ZH Curabs e/ %0 Canabs Cune/ Y0

dv s M sA,  0.01334 9393 0.01658 15355

Ly M, .A, 0.00329 2.972 0.00452 3. 588

dysChsds 0.00503 6287 0. 00537 6006

R7 SVMBMERREBER(=ZSH)
Table 7 Error situation of SVM prediction models

(tri-parameter)

S8 Curabs e/ %0 Canabs Cune/ V0

de s Mo sA,  0.01179 8258 0.01809 17909
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Table 8 Error situation of SVM in different parameters

w G €rabs e/ % Conabs Cone/ %
1 1 0.001644 0.7913 0.001727 0.8186
0.9 0.9 0.001457 0.6915 0.001545 0.7246
0.8 0.8 0.001283 0.6015 0.001587 0.7367
0.7 0.7 0.001161 0.5421 0.001598 0.7399
0.6 0.6 0.001026 0.4732 0.001404 0.6451
0.5 0.5 0.0009908 0.4574 0.001459 0.6704
0.4 0.4 0.0009406 0.4346 0.001361 0.6238
0.3 0.3 0.0008636 0.3994 0.001341 0.6109
0.2 0.2 0.0006558 0.3048 0.001256 0.5730
0.1 0.1 0.0001177 0.0551 0.001524 0.6911
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Table 9 Samples of high relative error rate
e 0221 Scrrri by JFAE /10° S(;PRRl—pQ 00 L AR 2= %/ %
5 1. 465 0.07080 483041
© 021
1. 486 0. 06881 462962
020 1. 466 0.01477 100668
- 1. 505 0.01128 74826
019 L o PO (Y ) I
0 0.2 0.4 0.6 0.8 1. 465 0.006281 42763
M Jkg

(b) (. o)HL(1, 1M TN EE

6 SVM [y M, F il & B
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Table 10 Error situation after eliminating part points

S8 Curabs eure/ Y0 Cunbs Cunre/ Y0
Cn 0.00353 10.032 0.00666 28.262

dys s As 0.01055 12.004 0.01995 24.500
dy L, 0.00865 17.187 0.01160 21. 404
dy 5 Cp 0.00803 7.8049 0.01050 7.0432
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