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Assessment of Subchannel Temperature Distributions in the WARD
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61-Rod Heat Transfer Experiment Using the SLTHEN Code

Introduction

® The core thermal-hydraulic design Is used to ensure an appropriate margin for fuel safety limits.

® In a sodium-cooled fast reactor (SFR), DNBR is not a concern because of the high thermal conductivity and high boiling
temperature of sodium coolant, and nuclear fuel damage commonly arises from a creep induced failure.

® The creep limit Is evaluated based on the maximum cladding temperature considering the uncertainties of the design
parameters. An accurate temperature calculation in each subassembly is highly important to assure a safe and reliable operation

of reactor systems.

® The core thermal-hydraulic design in the KAERI is performed using the SLTHEN (Steady-State LMR Thermal-Hydraulic Analysis
Code Based on ENERGY Model) code, which calculates the temperature distribution based on the ENERGY model.

® In this work, the SLTHEN code Is validated using subchannel temperature distributions in the WARD 61-rods heat transfer

experiments.

SLTHEN Code

® Steady-State LMR core Thermal-Hydraulic Analysis code
based on Energy Model

v" T/H analysis of wire-wrapped assemblies in LMRs

v Simplified governing equation called ENERGY model to
enhance the computational efficiency

v Empirical correlations to describe the subchannel flow
distribution and the radial flow mixing characteristics

® Two region model

v Central region: Enhanced eddy diffusivity by wire-
wraps
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v QOuter region: Oscillatory lateral flows by wire-wraps
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Validation
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® Comparison of subchannel temperature distribution
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Conclusion
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