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Abstract: To address the problems of complex equipment conditions, low efficiency of alarm system and
frequent occurrence of "alarm flood" in thermal power units, an alarm data filtering method for thermal
power units based on AHC-GP hybrid model was proposed to eliminate redundant alarms. Firstly, the op-
timal number of clusters was determined by using the nearest neighbor propagation algorithm (AP) com-
bined with the inter-class and intra-class partitioning index (BWP) , and then the agglomerative hierar-
chical clustering algorithm (AHC) was used for clustering to distinguish various complex operating condi-
tions. Secondly, a Gaussian process model ( GP) combined with a posteriori alarm probability estimate

was used to achieve accurate filtering of unit redundancy alarm data. Finally, the actual main steam tem-

s HER 2022 -02 -24; {&iTHHF 2022 -05 -22

EETE A A FRHO TR R (22567643 H) 5 i J i A HEARIINL 55 9 L T 5T 4 (2018QN096 ) 5 iT-{b 44 H AARF 75k 4 (£2018502111)

Fund-supported Project:S & T Program of Hebei (22567643H) ; Fundamental Research Funds for the Central Universities (2018 QN096 ) ; Natural
Science Foundation of Hebei Province (E2018502111)

EEEMN R #1996 - ), 5, Il T E R A

BREE (1970 -) 5 IR TR AR,



5 3 1] ES

B, 45 BT AHC-GP IR -SRI K A HLAH H B R ol i 12 - 175 -

perature and main steam pressure alarm data of a 1 000 MW unit in a power plant under three typical

faults were used as the experimental data set to verify the effectiveness of the proposed method. The re-

sults show that the AHC-GP hybrid model improves the filtering accuracy of redundancy alarm data by

10. 7% and reduces the misclassification rate by 50. 1% compared with the single Gaussian process mod-

el, which proves the effectiveness of the model. Meanwhile, compared with the mature algorithms such as

support vector machine and gradient boosting decision tree, it has a lower omission rate and misclassifica-

tion rate as well as a better performance in filtering alarm data, which can accurately locate redundant a-

larm data and reduce the occurrence of "alarm flood" problem.

Key words: Gaussian process, agglomerative hierarchical clustering, nearest neighbor propagation algo-

rithm, alarm flood, thermal power unit
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