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Study on Know-how Extraction and Skill Development
in Plant Operations®

Yasumasa Kajiwara

Abstract

Today, handing down senior workers' expertise and skills to the next generation is a
serious problem in many manufacturing sites in Japan. In the chemical industry, each
company has been making various efforts for this purpose. However, no promising
method has been found yet. In this study, we conducted a questionnaire survey to grasp
the state of plant operations in two factories of a chemical company. More than 100
answers from operators and operating staff revealed that many operators feel great
anxiety when coping with abnormal situations, and they cannot see a way to pursue skill
development.

In Chapter 2, we show the results of the questionnaire survey on plant operations
and identify problems to be solved in this thesis. These problems are classified into two
categories; short-term issues and long-term issues. Based on this result, we became
determined to study how to extract know-how accumulated as tacit knowledge in the
workplace and how to use these findings in the skill development of multi-skilled
operators.

In Chapter 3, we propose a unified method to extract operating know-how for coping
with abnormal situations. We focus on problems occurring in the plant and apply
time-series analysis as a method to extract know-how. We also modify an event tree
chart called ETOM (event tree for operation management) to describe process state
transitions under abnormal situations. This chart is superior in displaying various

scenarios under abnormal situations and the interactions between humans and systems.

.*Doctoral Dissertation, Department of Information Systems, Graduate School of Information

Science, Nara Institute of Science and Technology, NAIST-IS-DD0761202, August 20, 2009
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Consequently, this chart helps to clarify the mental workload of operators and to
consider support systems for operators.

In Chapter 4, we show a case study of extracting know-how from tacit knowledge
under abnormal situations in a batch process. The proposed method in Chapter 4 1s also
useful for improving activity in the workplace.

In Chapter 5, we consider the state of actual plant operations and show the
necessity of preparing a skill development model and evaluating the skill levels of
multi-skilled operators.

In Chapter 6, we enumerate materials for the training of skills in the skill
development model. There are many skills for which manuals have not been prepared.
We propose a method to make manuals for an objective operation by recording the actual
operation. We developed a prototype system to accumulate operating records in a PC
system and to edit a simplified SOP (standard operating procedure).

In Chapter 7, we introduce an instruction set for preparing video manuals to be used
by unskilled operators and evaluate this instruction set through case studies.

Chapter 8 presents concluding remarks and outlines future development of this

study.

Keywords:
Operating technology and skills, Extraction of know-how, Time-series analysis, Skill

development, Video manual
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