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Multidimensional Main Steam Line Break Analysis
for Kori Unit 4 Using RETRAN-3D Code
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Abstract

The objective of this study is to examine the feasibility of improving the existing
Non-LOCA analysis methodology with the goal of achieving integrations in a design process
and increases in the safety margin for the typical transient problem. As an approach, Three
analyses of a Kori Unit 4 steam line break utilizing the multidimensional kinetic model have
been performed using RETRAN-3D, two plenum-to-plenum model cases with different initial
conditions and one integrated case with a detailed SG(steam generator) and RCS loop model.
Plenum-to-plenum cases represent the core and enough of the core inlet and outlet to supply
a set of boundary conditions that come from the LOFTRAN run with a point Kkinetics core
model used for the current Kori Unit 4 FSAR analysis. The integrated model case
incorporates the plenum-to-plenum multidimensional Kkinetics core model into the complete
system model with a detailed SG model to investigate best estimate integral system behavior.
The RETRAN-3D and LOFTRAN calculations for the total core reactivity in the
plenum-to-plenum cases show good agreement. However, the RETRAN-3D core peak power
is much lower which is about one third of the LOFTRAN calculation. The difference in the
RETRAN-3D and LOFTRAN power response was traced to radial and axial power
redistribution in the core.
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RETRAN-3D Initial Radial Relative Power Distribution
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Cumulated Moderator Density Reactivity (%dk/k)

SG Heat Flux (% Nominal Power)
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SG Pressure (psia)
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