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Abstract

In order to evaluate the capability of RELAPS code, a system thermal-hydraulic
safety analysis code for water reactors, for the analysis of HTGR (High Temperature
Gas Cooled Reactor) RCCS, an IAEA Benchmark Problem-I for the HTR-10 was
assessed. Assessment results were compared with the results of THERMIX code,
a thermal-hydraulic analysis code for HTGR. The calculated results showed good
agreement with those by the THERMIX code with a maximum deviation around
459%. Deviation was evaluated to originate from the simplification of complicated
geometry and from the modeling capability of heat transfer characteristics in the



HTGR components such as water cooler and 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.
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2. HTR-10

HTR-102 = A3 hst dAHAN YA 7] A T A(NET: Institute of Nuclear Energy
Technology)oll Al 7, 9520 1I0MWy s HEH =Y 272 0|t} o] YARZEE
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3. Benchmark Problem-I
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xc E°l(m) 2% (K) == Eol(m) <= (K)
1 0.4 449.75 15 0.18 626.7
2 0.4 458.55 16 0.18 631.45
3 0.17 465.0 17 0.18 635.0
4 0.4 475.7 18 0.18 637.25
5 0.4 498.95 19 0.18 638.05
6 0.4 531.55 20 0.18 637.35
7 0.225 556.65 21 0.18 635.25
8 0.35 570.65 22 0.18 631.75
9 0.3 584.5 23 0.18 627.05
10 0.325 596.8 24 0.18 621.35
11 0.15 637.25 25 0.4 609.9
12 0.15 611.35 26 0.8 582.15
13 0.15 616.65 27 0.4 533.1
14 0.15 621.65 28 0.3 498.65
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