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(A Study on the Stability of Smith Control System)

Kim in tae

Abstract

Dead times between inputs and outputs are common phenomena in many industrial proces-

ses and cause considerable difficulties in effective control of such processes.

For single input-single output systems, Smith suggested a dead time compensation sch-
eme called Smith predictor. Smith predictor had found little use with industrial analogue
controllers. With the advent of microprocessor and the increasing use of microcomputer
in process control, it becomes attractive to implement the Smith predictor in industrial

control equipment.

This paper is concerned with the stability of the dead time system in corporating a S-
mith predictor whose control equipment is heat exchanger. It is shown that an ideal S-
mith control system and it's equivalent control system is not equivalent in stability prop-
erties. If the estimated errors exists between a predictor and a control equipment in pr-
actical Smith control system, the system may become unstable. For the reason that the
variation of the dead-time difference exerts an important effect upon stability problems,
one must has paying attention to the design for a system with Smith predictor. The rema-
rkable feature is that the design for a system is stable if the time constant of predictor

is larger than the tinfe constant of control plant.
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