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Abstract; To improve the operating reliability of power plant equipment, multivariate state estimation
technique (MSET) was employed to investigate the method of state estimation and fault early warning of
unit, taking the primary air fan of a 660 MW supercritical thermal power unit as research object. A meth-
od for constructing the dynamic memory matrix based on multiple characteristic parameters was proposed.
The MSET algorithm was modified by introducing different weighted coefficients into the nonlinear opera-
tor, and the modified MSET algorithm was applied to simulate abnormal conditions of primary air fan.
The results show that compared with conventional MSET algorithm, the modified MSET can improve the

predicted accuracy of target values of each parameter under abnormal conditions effectively. The fault ear-
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ly warning, the determination of the fault parameters and the deviation between measured value and target

value can be realized through monitoring the estimated residual of each parameter.

Key words: primary air fan, multivariate state estimation technique, dynamic memory matrix, weighted

coefficient, fault early warning
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Tab. 1 Main monitoring parameters of primary air fan
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Tab.2 Mean value and standard deviation of various

monitoring parameters of primary air fan
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Tab. 3 Estimated deviation of each parameter in validation set
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Tab.5 Mean absolute deviation of different algorithms under

abnormal condition of bearing temperature

Z W MSET ik 1 ek I
BRI E 1/°C 1.660 9 0.033 4 0.039 1
MK 2/C 0.439 2 0.034 1 0.037 4
AR WLBE 3/C 0.386 0 0.024 7 0.029 4
AR WLBE 4/°C 0.372 7 0.023 1 0.032°8
BRI 5/C 0.338 5 0.019 4 0.024 3
BRI E 6/°C 0.349 5 0.026 3 0.0322
BRI 7/C 0.3235 0.026 4 0.0316
AR WLBE 8/°C 0.314 4 0.018 1 0.027 3
hARWLEE 9/°C 0.3377 0.033 8 0.047 4
BRI 10/°C 0.5329 0.038 3 0.043 8
SHRIRE 11/°C 0.382 1 0.0375 0.042 1
WAL 12/°C 0.4210 0.020 3 0.030 1
HL LAl R IR/ °C. 0.404 8 0.0229 0.0319
MBS Rl R IR/ C 0.361 4 0.040 7 0.056 3
X mEH/ mmes ! 0.0235 0.009 0 0.002 0
Y AR/ mmes ! 0.0126 0.002 8 0.002 1
XU C 0.692 1 0.180 4 0.089 9
JAHLIE 1/ kPa 0.798 4 0.108 9 0.101 4
HL HLIE I /K Pa 0.712 3 0.1120 0.098 6
ERERTHREYA® 0.344 1 0.087 7 0.048 7
B % 1.365 8 0.450 2 0.181 0
HLHLHL /A 0.784 5 0.1659 0.1453
1 XUE/kPa 0.1126 0.021 7 0.0130
H XU/t ! 3.7239 1.280 6 0.478 0
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