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This study describes a method for analyzing log data generated in a process using process mining techniques, A system for
collecting and analyzing a large amount of log data generated in the process of manufacturing an offshore plant piping material
was constructed, The analyzed data was visualized through various methods, Through the analysis of the process model, it was
evaluated whether the process performance was correctly input, Through the pattern analysis of the log data, it is possible to
check beforenand whether the problem process occurred, In addition, we analyzed the process performance data of partner
companies and identified the load of their processes, These data can be used as reference data for pipe production allocation,
Real—time decision—making is required to cope with the various variances that arise in offshore plant production, To do this,
we have built a system that can analyze the log data of real — time system and make decisions,
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Fig. 1 Log data collection items and data structures
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Table 1 Detailed analysis and classification of process patterns

Process | No of . Process
cases | instance Process detalls classification
PC1 18127 | 1|2 | 3 | 4|66 | 7|89 ]|10]11]|12 14 115 | 16 N/C
PC2 3574 | 1 |2 |3 |4 |6 |6 |78 " 14 115 | 16 N/C
PC3 2,371 T 12|34 |56 |7 |89 |1011]13]12 Al
PC4 2,360 T3] 24|56 |7 |8 |9 |10[11]12][13|14]15]16 AlC
PC5 1,886 1126 |7|3]4|5|9]8 Al
PC6 1,445 T 123|456 8 | 9 |10 1M |12[13]14]15]|16 N/C
PC7 1,357 1 3|4 |5|6 |7 |89 |10]1M]|12[13]14]15]16 N/C
PC8 1,141 T 1234|565 |6]7]8 ] 12|13 N /I
PC9 561 11324 |5 |6]7]8 "M |12 1314 15| 16 AlC
PC10 558 T2 |3 4|56 |7 |8 |9 |10|11]12]15]|16 13| 14 AlC
PC11 498 T 1234|567 |89 10|11 ]12]|13]|14 16|15 AlC
PC12 446 T2 ]86|3|4]|5 819 |7 Al
PC13 432 T2 34|56 |7 |8 |9 |10[11]12]14|13]|15]16 AlC
PC14 258 T2 134|566 |7 |89 |10 11 |12]|15]13|14]16 AlC
PC15 215 T3 14|52 6|7 |8 |9 |10[11]12][13|14]15]16 AlC

1: Start Mfg, 2: Mat. Inlet 3: Cutting, 4: Fit-up, 5: Welding, 6: VI, 7: NDE, 8: Finish Mfg, 9: Start painting, 10: Finish
painting, 11: In stock, 12: Out stock, 13: Mat. ready, 14: Mat. position, 15: Start installation, 16: Finish installation

Table 2 Percentage of process due to process abnormality

Division Fabrication Painting Stock Install
Normal Process 49.2% 46.9% 35.2% 52.0%
Painting delay 0.9% 4.5% 8.2% 0.4%
Design revision 8.1% 1.9% 57% 3.5%
Design problem 8.6% 9.1% 7.0% 10.4%
Design holding 4.1% 16.7% 9.5% 2.4%
Material shortage 11.4% 2.7% 9.4% 4.9%
Fabrication prob 17.1% 12.1% 24.5% 25.6%
Quality prob 0.4% 0.8% 0.3% 0.5%
After treatment 0.1% 5.3% 0.3% 0.2%
Table 3 Process case classification and ratio
Process cases Ratio
Normally completed PC1, PC2, PC6, PC7 69.6%
Normally incomplete PC8 3.2%
Abnormally completed PC4, PC9, PC10, PC11 PC13, PC14 PC15 13.9%
Abnormally incomplete PC3, PC5h, PC12 13.3%
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