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The introduction chapter discusses the purpose of this study. After reviewing
the history and various PID parameter tuning rules for PID controllers, which are
a typical controller for chemical plants, it was shown that internal model control
(IMC) is suitable as a tuning rule that can be applied to actual plants. However,
there is a problem in determining the time constant of the IMC filter when applying
the integral model. Therefore, I summarized these problems and described the
direction to solve them.

The 2nd chapter proposes a new PID tuning rule using a new IMC filter. A method
for determining the IMC filter time constant was proposed based on the results of
statistical analysis of process gains of about 200 level controllers in actual
chemical plants. Furthermore, an adjustment guideline was added to the calculation
formula for the IMC filter time constant. This can be done intuitively if you
want to fine—tune the PID parameters after setting the recommended PID parameter
as the initial values.

The 3rd chapter proposes a closed—loop identification method for a first-order
lag with dead time and an integral model with dead time. This method is using
only the PID parameter values and the self-excited oscillatory time series data
of control variables and the manipulated variables. When this method is applied
to the first-order lag model, multiple closed—loop identification results may be
obtained. This problem was solved by incorporating the philosophy of an
instrumentation engineer. The proposed method was applied to the vinyl acetate
monomer (VAM) plant simulator and presented improved control performance.

The 4th chapter proposes an automatic detection method for PID controllers
exhibiting self-excited oscillatory response. An application incorporating this
method and the methods proposed in chapter 2 and 3 was developed. As a result of
applying this application to the VAM plant simulator, optimal PID parameter values




were automatically suggested. Furthermore, this application was applied to a real
plant with several thousands of PID controllers, and successfully found dozens of
poorly tuned controllers and suggested optimal PID parameter values.

Throughout this thesis, design methodology of optimal PID parameters for
chemical plants was proposed, which does not require system identification
experiments. An application tool was also developed to easily apply this technique
to a real plant. This application tool was applied to an actual plant to
demonstrate its performance and effectiveness.




