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Fuzzy intelligent selection of gas turbine gas path

measurement parameters
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Abstract: According to\the needs~of.gas turbine gas path performance monitoring and
diagnosis, based on the influence coefficient matrix by gas path small deviation analysis, the
measurement parameters were classified into target clustering with required number by fuzzy
clustering analysis“method starting from the correlation requirements of parameters selec-
tion. Furthermore; from the sensitivity requirements of parameters selection, the represent-
ative measurement parameters of each multi-element clustering were picked out by fuzzy
comprehensive evaluation method. Thereby the fuzzy intelligent selection of gas turbine gas
path measurement parameters was realized. The case study shows that fuzzy clustering anal-
ysis method can carry out the parameter correlation selection directly, so it is reliable and
convenient to select the reasonable measurement parameter group for a target request; it’s
also more efficient and reliable for the measurement parameter sensitivity selection with fuzzy

comprehensive evaluation method.
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Fig. 1 Sketch of structure of a marine gas turbine with three-shaft
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Table 1 ICM A of a marine gas turbine with three-shaft at 1. 0 design condition
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Table 3 Single reason evaluation fuzzy matrix O

%ﬁ 8T1,5 81)145 81’[1 STZ 81)2 8712

19 TD 19 b3 0 To 5 0 P35 0 T1 o b1 oP

dma  0.034 0.345 0.354 0.019 0.199 0.030
Squ 0.044 0.683 0.272 0.133 0.424 0.102
Sia,  0.033  0.022 0.064 0.007 0.178 0.203
Spn 0.140  0.084 0.277 0.185 0.693 0.246
dmy  0.067 0.037 0.135 0.195 0.395 0.006
S 0.154  0.097 0.300 0.112 0.848 0.285
Smg  0.328 0.947 0.209 0.098 0.315 0.069
S 0.272 0.835 0.249 0.114  0.421 0

Sn  0.089 0.334 0.148 0.124 0.459 0.086
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.237 0.484 0.201 0.293 0.212 0.269 0.347
.294 0.808 0.452 0.651 0.477 0.600 0.769
.131  0.302 0.098 1.000 0.244 0.247 0.281
.181 0.405 0.188 0.407 0.332 0.318 0.363
.219  0.462  0.219 0.467 0.215 0.458 0.774
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Table 4, Fuzzy comprehensive-evaluation result of measurement parameters selection
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Table 5 cond(A) of different measurement parameter groups

P MiEfE T h n T i Ts ps Tos  pus T i P cond A
1 9 NN N N NN N N A 29.0
2 9 NN N N NN NNV v 30.0
3 9 NN NV AN NN NV 11704. 5
4 9 NN N NG NG N/ NNV AN 28. 8
5 9 NN NN / NN NN 13101.6
6 9 NN N S A N NN 3607. 3
7 10 N VN NN NN 32.0
8 10 NN N A N N Y NN NG 631.0
9 10 NN N A N R VA N, NN NG 969. 0
10 10 NN N R VAV AN N, NN 1551. 1
11 13 N A N N N N N N N N NN/ 34.7
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