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A Study on Methodology of Assessment for Hvdrogen
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ABSTRACT

Hydrogen production facility using very high temperature gas cooled reactor lies in situation of high
temperature and corrosion which makes hydrogen release easily. In that case of hydrogen release, there
lies a danger of explosion. However, from the point of thermal-hydraulics view, the long distance of them
makes lower efficiency result. In this study, therefore, outlines of hydrogen production using nuclear
energy are researched. Several methods for analyzing the effects of hydrogen explosion upon high
temperature gas cooled reactor are reviewed. Reliability physics model which is appropriate for assessment
is used. Using this model, leakage probability, rupture probability and structure failure probability of very
high temperature gas cooled reactor are evaluated and classified by detonation volume and distance. Also
based on standard safety criteria which is value of 1x10°, safety distance between the very high
temperature gas cooled reactor and the hydrogen production facility is calculated.

KEY WORDS : hydrogen production facility(+4A84FA]14d), hydrogen explosion(5=2Z4H), high
temperature gas cooled reactor(-=7F2=WZr2), distance(# &), probability(& &)
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Table 1. Overpressure result at 300scf and 450scf
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Table 2. Structure failure probability at 300scf

FegtsEe BEl

BRSNS

A5 3

ol

ol Laod Pt | Pruwe | gmsi
2 | 2649E+02 | 0.000E+00 | 9990E-01 | 9.990E-01
3 | 2380E+02 | 3984F-03 | 9.880E-01 | 9.920E-01
4 | 2156E+02 | 3004E-02 | 9.200E-01 | 9500E-01
5 | 1945E+02 | 1.204F-01 | 7520E-01 | 8724E-01
6 | L756E+02 | 2.368E-01 | 4570E-01 | 6.938E-01
7 | 1585E+02 | 2.143E-01 | 1.860E-01 | 4003E-01
8 | 1431E+02 | 9.0R0E-02 | 4700E-02 | 1.378E-01
9 | 1.203E+02 | 1.960E-02 | 6.928E-03 | 2653E-02
10 | 1.168E+02 | 1.996E-03 | 5935E-04 | 2500B-03
11 | 1.056B+02 | 1.473E-04 | 2910E-05 | 1.764E-04
12 | 95ME+01 | 5513606 | BOIIE-07 | 6.322E-06
13 | 8632E+01 | LIT7E-07 | 1.281E-08 | 1.305E-07
14 | 78108401 | 1.4438-09 | 1164E-10 | 1550E-00
15 | 7070E+01 | LOME-11 | 6060E-13 | 1.075E-11
16 | 6.403E+01 | 4133E-14 | L&3IE-15 | 4316E 14
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