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The Thermal-hydraulic and Neutronics Model for The Liquid Zone
Control System of CANDU Reactor
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Abstract

The instability of Liquid Zone Control System(LZCS) in CANDU reactor has been a
worldwide problem and made reactor operators uneasy and reactor operation difficult. Also
the problem can threaten the reactor safety seriously. Even AECL(Atomic Energy Canada
Limited), original designer of the reactor type, have not yet found out the root causes and
the correction measures of the problem. Furthermore the problem is interrelated with the
multidisciplinary knowledge such as reactor physics, hydraulics, and instrumentation and
control(I&C). In this study, therefore, the thorough investigation of related literatures, local
plant experience data, and private communication letters was made to sort out the potential
causes. Through this study, it was found that in the compartments of upper side region
the combined feedback of the insufficient control worth, xenon instability and reactor
regulation logics may be the root causes of the instability. Finally, to fix the potential
causes as a solid clue, sophisticated and quantitative analysis should be made. To do this,
a hydraulics and neutronics modeling of the system consisted of governing equations,
boundary conditions, state eqguations, and some associated equations was completed.
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