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Design of Pole—assignment Self-tuning Controller for
Steam Generator Water Level in Nuclear Power Plants

I T
(Byung-Jae Choi, Hee-Cheon No, Byung Kook Kim)

Abstract

: This paper discusses the maintenance of the water level of steam generators at its programmed

value. The process, the water level of a steam generator, has the nonminimum phase property. So, it causes a

reverse dynamics called a swell and shrink phenomenon. This phenomenon is severe in a low power condition
below 15 %, in turn makes the start-up of the power plant too difficult. The control algorithm used here

incorporates a pole-assignment scheme into the minimum variance strategy and we use a parallel adaptation
algorithm for the parameter estimation, which is robust to noises. As a result, the total control system can keep
the water level constant during full power by locating closed-loop poles appropriately, although the process has
the characteristics of high complexity and nonlinearity. Also, the extra perturbation signals are added to the input
signal such that the control system guarantee persistently exciting. In order to confirm the control performance

of a proposed pole-assignment self-tuning controller we perform a computer simulation in full power range.
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Fig. 1. The structure of self-tuning control system.
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