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RELAP5 Assessment of IJAEA HTR-10
Benchmark Problem-1

Hyung-Seck Kim* - Bum-Jin Chung*

ABSTRACT

An IAEA Benchmark problem for HTR-10 was assessed in order to evaluate the capability of RELAPS
code, which is a system thermal-hydraulic safety analysis code for water reactors. Assessment results were
compared with the results of THERMIX code, a thermal-hydraulic analysis code for HTGR (High
Temperature Gas Cooled Reactor). The calculated results showed good agreement with those obtained by
the THERMIX code with a maximum deviation of around 4.5%. This deviation was estimated to originate
from the simplification of complicated geometry and from the modeling capability of heat transfer
characteristics in the HTGR components such as the water cooler and the air cooler. Especially, it was
found that the radiation heat transfer in the reactor cavity played an important role in the after heat
removal by the RCCS. Thus, it is concluded that it is necessary to evaluate and improve relevant models
both for the convection and radiation heat transfer in order to enhance the code analysis capability to the
HTGR.

Key Words : RELAPS code, THERMIX code, RCCS, HTR-10, Benchmark Problem-1
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Fig. 1. Cross Section of HTR-10 Primary System.
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NO. Component name

1 Core vessel

2 Reactor pressure vessel
3 Thermal shield

4 Concrete

5 Water cooling tube

6 Top circular plenum

7 Hot uprising tube

8 Air cooling tube

9 Regulation tank

10 Cold downcoming tube
11 Bottom circular plenum
12 Chimney

Fig. 2. Structure and Arrangement of the RCCS.
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Fig. 3. Nodalization for HTR-10 Heatup
Experiment.
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Table 1. Surface Temperature Distribution of CV
at Heatup Experiment.
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