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Preliminary HERMES-HALF Experiments and Natural Circulation
Flow Analyses using RELAP5/MOD3
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Abstract

To observe and evaluate the two-phase natural circulation phenomena through the
gap between the reactor vessel and the insulation in the APR1400, a T-HERMES
program has been performed. A HERMES-HALF which is half-scaled experiment of
APR1400 reactor was performed and the experimental results were compared with
calculated ones by RELAP5/MOD3 code analysis. By the HEMRES-HALF
experiments, the circulation flow rates increased as air injection rate, inlet, and outlet
area increased. The RELAP5/MOD3 results qualitatively agreed with experimental
ones but there was somewhat discrepancy between experimental and analytical ones

quantitatively.
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Fig.1 Reactor vessel/insulation system of APR1400
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Fig.2 HERMES-HALF experimental facility



Table 1. Dimensional comparison of the KSNP, APR1400 with HERMES-HALF
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Fig.3 Heat distribution and air injectors for the HERNES-HALF experiment
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Fig.4 Structure of the water inlet plate
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Fig.5 RELAP5/MOD3 input model for analysis of the HERMES-HALF experiment
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Fig.6 Visualization results of the HERMES-HALF experiments
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Table 2 Comparison of mass flow rates measured by HERMES-HALF experiments
with ones calculated by RELAP5/MOD3

Air flow | Water level | Inlet area | Outlet area Mass flow rate (kg/s)
rate (m) (m®) (m?) HERMES RELAP5
10% 2,771 0.0044 0.15 4.8 12.2
10% 2,771 0.013 0.15 5.7 39.0
10% 2.771 0.15 0.15 5.7 -
10% 2.771 0.0044 0.0050 1.1 8.3
10% 3.121 0.0044 0.0050 6.5 11.2
15% 2.171 0.0044 0.0050 2.5 9.9
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