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In this resaerch, we propose a method for identifying sequential alarms hidden in
plant operation data by using dot matrix analysis. Dot matrix analysis is one of the sequence alignment
methods for identifying similar regions in a pair of DNA or RNA sequences. The proposed method first
converts plant operation data recorded in a distributed control system into a single alarm sequence by
putting alarms in order of occurrence time. Next, regions similar to each other in the alarm sequence are
identified. Finally, the identified regions, which are assumed to be sequential alarms, are classified
into sets of similar sequential alarms in accordance with the similarities between them. Classifying
sequential alarms into small numbers of groups with this method effectively reduces unimportant
sequential alarms in industrial chemical plants.
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Table 1 Alarm Settings

Normal
- . Alarm Alarm :
Tag Description operating PL Unit
condition

FIAOL2 Acet. flowrate 950 99.1(A;) 90.9(A) kgh
FIAOLL Feedflowrate 850 89.1(A;) 80.8(Ay) kgh

TIA021 Top temp. 541 54.2(A;) 54.0(Ap) °C
TIA022 Bot. temp. 79.5 79.6(As) 79.4(A;) °C
TIAO041 Reboiler temp.  81.1 81.2(As) 81.0(A;y) °C
TIA031 Cond. temp. 540 54.1(A¢) 539(A;5) °C
PIA021 Top press. 1022 102.3(A;) 102.1(Ays) kPa

PIA022 Bottompress. 1159 116.0(As) 115.8(A,;) kPa
FIC025 Ref. flow rate 2830 2831(Ag) 2829(As) kg/h
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Fig.2 Results of Dot Matrix Analysis
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