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Introduction (1/2)

« The fastest development of semiconductor
iIndustry

« |f the electric power stops suddenly
« a big loss for more than NT$20,000,000

« All the electric power of the facilities relies
on the generators

« The complicated and difficult in controlling of
generators in a semiconductor plant
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Introduction (2/2)

<+ Way to result this problem
= Expert systems (ES)

< Suitable for the control of generators by providing searching
function in the emergency situation

< Serve as a training system to make training more efficiently

< Purpose
= Improve training efficiency

«=Add search engine of generators for emergency
situation




Development of the generator training system (1/8)

<+ Steps of Expert System development




Development of the generator training system (2/8)
«=3tep 1 ldentify the problem

<+If the electric power from Taiwan power company
service Is interrupted suddenly, all the activities in the
company will be shut down.

< Three kinds of different generators in the X company
«different characteristics and methods of control

<+ EXxperts need to teach staffs repeatedly
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Development of the generator training system (3/8)

«=Step 2 Conceptualization

<+ Two parts: one is for training and the other one is for
quick searching in the emergency situation.

=Step 3 Acquisition

<+ Training document collection, process observation,
and interview with experienced staff
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Development of the generator training system (4/8)

=Step 4 Formalization

<+ The knowledge can be divided into procedural data

and declarative data.

Emergency operation
&
Normal control method

Procedural Knowledge

Declarative Knowledge

Facility
&
Machine introduction
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Development of the generator training system (5/8)

=Step 5 Implementation

<+ Two systems: power system and load-shedding
system

< Two parts of training: routine check and emergency
check.

The power system includes allocation of every facilities and circuit of
electric power.

Load-shedding System

Load-shedding system includes the sequence of electric providing, and
the method of loading and shedding with each kind of generator.

Development Experimental Results & 9

Introduction : : : Conclusions
of system evaluation Discussion
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Development of the generator training system (6/8)

=Step 6 Refine the expert system

<+ To collect the advice from tester and experts of the
company




Development of the generator training system (7/8)

+ Software design of the generator training system

[ Data of three kinds of generators
[ Loading and shedding

v

Control of generators How to operate generators

Simulate the generators’ control model

Handle of emergency situation Procedures of emergency situations ]
IF symptoms THEN action ]
Development Experimental Results & 11

Introduction Conclusions

of system evaluation Discussion



Development of the generator training system (8/8)

<+ System explanation

= [he generator training system includes:

< The introduction of the electric power system of
company

> The training of loading and shedding
> Machine history of the generators

> The ways to handle generator unworkable in
emergency situation.
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Introduces the g?oal of electric system
ectric power system of company

The introduction of the
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Information of CW170’s generators
2. CW170
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Information of the power supply
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One step of the generator control

0. GENERATIONCON) —#8 ZMIMIC
PANEL = & #~11. 4KV A% 60HZ

4% FGENERATIONZ0N&y fr & - %45 EE £
1. 4KV A 60Hz

L*Elé?*ﬁé

16



Control panel of Niigata’'s generator
The tralnlng of Ioadlng and sheddlng
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Machine history of generator 1 and generator 2
Machine history of the generators
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Process of a power failure
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Solving process of Niigata breakdown
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Experimental evaluation (1/4)

<« Experimental variables

® Independent variables

< Conventional training system:

« Participants take manual to learn about the knowledge
and procedure of generator handling.

< Expert training system:
« Participants use generator training system.
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Experimental evaluation (2/4)

«=Dependent variables
< Accuracy:

«The accuracy of the decision making of the participant. The
participant will receive two tests, one is for declarative
knowledge memory and the other one is for procedural
knowledge memory.

< Training time:
«The time indicates efficiency of learning.
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Experimental evaluation (3/4)

< Subjects
=22 students in industrial engineering at NTHU

<+None of the students had experiences about
generators before.

= These subjects were randomly assigned to one
of the training conditions.
<+0One group used generator training system.
< The other group received manual training system.
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Experimental evaluation (4/4)

<« Experimental procedures

=« Memorization and training session
< All subjects should understand the procedure and recognize
which action should be taken in a certain situation.
= [Test session
<+ Power system knowledge memory
< The operation of generator’s knowledge memory

< Handling of emergency situation. The accuracy and the
training times would be measured at this session.
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Training methods

Manual

Expert system

Test sessions

Power system

Operation of
generator’s
knowledge

Handling of
emergency
situation

Performance

| Scores

Completed time

25



Result and Discussion (1/3)

<+ Result

«= Normal Probability Test was applied on the total scores
of knowledge of manual and knowledge of generator
training system.

< The total scores were all fit normal distributions.

= Two different training methods combined with three test
sessions analyzed by t-test

< The effect of training method on test1, test2, test3, time1, time2
and total time was not significant (p >0.05).

<+ time3, score1, score2, score3 and total score were significant
(p<0.05).
o= The effects of generator training system may be better
than conventional training.



Result and Discussion (2/3)

< Discussion
= T'he computer aided tutorial system are

significant in scores, but not in times.

<+ The reason may be due to that there are too difficult
to remember in a short time.

<It needs training to obtain the knowledge of the
generators in long time. It may be taken one or two
months in training.



Result and Discussion (3/3)

«In manual training method, all knowledge is
separated in many documents, and the user
needs to read a lot of texts with neither
systematical nor hierarchical arrangements.

<+0One can see that ES can improve the performance in
complex tasks training.

<+ From the score, we can find the score of expert
training system is higher than conventional (manual)
training.

< The result shows that the generator training system
IS better, so we can use it to train novices.



Conclusions

<+ The contributions of the research

«® The system can help trainees learn complex
knowledge efficiently.

«® T'he generator training system can simulate the
machine controlling, and let users feel truly.

= The Expert System in this study is not only helpful in
training but also a decision support system.

& The generator training system allows the trainees to
use computers to study knowledge repeatedly and to
make learning more flexible.



Further study

< Apply the Expert System to nuclear power
plant, aviation industry, and others.
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