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ABSTRACT

A conceptual core design without using soluble boron in the primary coolant for reactivity control is performed to
determine whether it is technically practical to implement soluble boron free(SBF) operation for 600 MWe by using an
extensive use of burnable poisons and control rods. Enriched PYREX, which is effective in reactivity control at BOC and
suppressing of excess reactivity throughout entire burnup cycle, is used as a burnable poison(BP) rod. To control an axial
power distribution which inherently biases toward the bottom in SBF core, a simple combination of axial zoning of the BP
rods is applied to fuel assemblies. An effective use of control rods makes the control of excess reactivity and power
distribution possible, and sufficient shutdown margin of about 3 % Jp is achieved though some control rods are inserted
considerably under operation. Through the xenon stability analysis, the SBF core is inherently stable against xenon
oscillation during entire burnup cycle. Main steam line break accident is selected as a limiting accident in SBF operation,

and from the safety analysis the core is sufficiently secured from the accident.
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