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NUMERICAL ANALYSIS ON THE REACTOR CORE EXPANSION AND ENERGY BEHAVIORS
DURING CDA USING UNDERWATER EXPLOSION THEORY

S.H. Kang'
Dept. of SFR reactor design, KAERI

A numerical analysis is conducted to estimate the core expansion and the energy behaviors induced by a core
disruptive accident in a sodium-cooled fast reactor. The numerical formulation based on underwater explosion theory
is carried out to simulate the core explosion inside the reactor vessel. The transient pressure, temperature and
expansion of the core are examined by solving the equation of state and nonlinear governing equation of momentum
conservation in one-dimensional spherical coordinates. The energy balance inside the computation domain is
examined during the core expansion process. Heat transfer between the core and the sodium coolant, and the
bubble rise during the expansion process are briefly investigated.

Key Words : °%-3%"2(Underwater Explosion), =7}(Reactor Core), 4>F'47}11% % (Sodium-cooled Fast Reactor),
A ZE AL (Core Disruptive Accident), S THAFIL (Severe Accident)
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Note

This paper is a revised version of a paper presented at the
KSCFE 2013 Autumn Annual meeting, Seoul, October
31-November 1, 2013.
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