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Abstract 

Today many industries have a problem with the succession of plant 

operation skills. Many companies in the chemical industry are trying to solve 

the problem but have failed to find an effective way. In this study, first, I sent 

out questionnaires to 113 operators and related personnel in two factories of a 

chemical company to learn how operators do their jobs. The survey made clear 

that many operators, who are working as multi-able operators in smaller 

numbers than is ordinary, deal with disturbances and how to control 

abnormalities in plant operation when they appear. Additionally, there are not 

horizons for developing skills to treat abnormalities. Secondly, from the 

results of the survey, I used the principles of knowledge management to 

support actions that can make for effective education and drilling of operators 

by extracting accumulated operational know-how and that can help operators 

do their jobs with confidence. 

One technique is group-ware, the information platform that draws on tacit 

knowledge in an operation field. I examined how group-ware is available to 

collect operational know-how, though group-ware was introduced originally to 

allow daily operation-takeover on an on-line basis. However, I found that it 

was difficult to obtain know-how without analyzing the data collected in detail. 

So I analyzed trouble cases described as trouble reports in order. After 

interviewing operators who were involved in the trouble cases in the reports, I 

finally discovered the operators’ thoughts and the actions they took in trouble 

situations. It became clear that considerations based on the relationship 

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information 
Science, Nara Institute of Science and Technology, NAIST-IS-DD0661013, March 5, 2007 



iv

between cause and effect were necessary to draw operational know-how. I 

proposed evaluating a change of events from the point-of-view of important 

operation management items such as safety, quality, output, delivery, cost and 

environment by analysis in time-order, and then I indicated that this way 

could bring about know-how backed up by relevant technologies. 

Next, I proposed using a graphic expression named ETOM (Event Tree for 

Operation Management) that shows plant operating conditions as charts of 

transitions of conditions. These charts are useful for analyzing trouble cases 

and drawing know-how. Therefore, because it is available as an operating 

manual for abnormal plant conditions, plant operating techniques can be 

totalized by making charts for all phenomena that are exhaustively expected 

to occur. I also showed that totalizing plant operating techniques can be 

created by widening activities of PKY (process-kiken-yochi training; 

expectation of plant hazardous situations) that are utilized for making 

operators sensitive to safety for field operation. 

Operators memorize lots of ETOM-charts for each cause of abnormal 

phenomena. They have to determine a cause when such a phenomenon is 

actually detected. This work requires experience and often training by using a 

simulator because not much trouble occurs these days. I studied skills of 

experienced operators to diagnose abnormal plant conditions by using 

ETOM-charts.

Finally, I indicated the way that the concept of the knowledge management 

system (expressed as the cycle of socialization, externalization, combination 

and internalization) can be applied to operator training with the purpose of 

introducing the succession of plant operation skills. 



v

1 1

1.1

1.2

1.3

2 9

2.1

2.2

2.3

2.4

3 26

3.1

3.2

3.3

3.4

3.5

3.6

4 45

4.1

4.2

4.3

4.4

4.5

5 59

5.1

5.2



vi

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6 85

6.1

6.2

6.3

6.4

6.5

6.6

6.7

7 106

111 

112

114

122



vii

1.1

1.2

2.1

2.2

2.3

2.4

3.1

3.2

3.3

3.4

3.5

3.6

3.7

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.1

5.2

5.3



viii

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

6.1

6.2

6.3



ix

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2



x

5.1

5.2

5.3

5.4

5.5

5.6

5.7

6.1

6.2

6.3

6.4

6.4

6.5



1



2



3



4



5



6



7



8



9



10



11 



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29

    



30



31

     



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50

SOP Standard Operation 
Procedure



51



52



53



54



55

knowhow.wav

1 24,000rpm

260rpm

430rpm

pump.doc



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110 



111 



112 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



113 

16

17

18

19

20

21

22



114 

/

1.

S/U,S/D

     

     

.

     



115 

     

.

     

     

     

TV

S/U,S/D

     



116 

     

OJT

     

OJT

OJT

OJT

OJT

     

     

. OJT

OJT

OJT

OJT

OJT



117 

     

.OJT

OJT

             1970 1980 1990 2000

             1 1 5 6 10 10

OJT

     

     

.



118 

     

.

   

     

.

   

     

SOP

SOP

     



119 

   

     

   

     

     

     



120

     

.

   

     

QC

     

     

     



121

   

     

   

     

     



122



123


