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Design of a One-Parameter Tuning PID Controller and Its Application for a Refinery Process

Kenzo FuJsir* and Toru YAMAMOTO**

In large-scale process industries, for example, the oil refinery process, advanced stabilization of the total plant
becomes an important problem. Authors have shown that the advanced stabilization can reduce the amount
of the operation greatly by executing appropriate tuning of the PID controllers. However, in order to actually
advance the stabilization, it is necessary to appropriately tune lots of PID controllers. Especially, even if PID
controllers are adequately tuned, PID parameters must be tuned many times since the system property changes
gradually corresponding to the change of materials and operation conditions.

Then, to overcome such a problem, and to achieve advanced stabilization easily, a design scheme of one-
parameter PID controllers is newly proposed whose PID parameters are adjusted by the only one user-specified
parameter. Concretely, the control performance is firstly evaluated, and PID parameters are tuned by the only-

one user-specified parameter if it is necessary to improve the control performance. The effectiveness of the

proposed control scheme is discussed by applying it for a benzene tower.
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Fig.1 Concept of 1-parameter tuning mechanizm.
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Fig.2 Explanation of some parameters included in the pro-
cess model (1).

Table 2 Comparison of PID parameters by changing (3
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Fig.3 Response characteristics.
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Fig.4 Schematic figure of benzen distillation process.
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Fig.5 Control result using the proposed 1-parameter tuning
PID control scheme, where o = 2.0 and 3 = 0.4.
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