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[Abstract]

The problem of hydrogen flammability in nuclear power plants is the most representative threat factor among the causes of
serious accidents. Therefore, it is necessary to calculate and judge the risk of hydrogen flammability more accurately and quickly.
This paper proposes a smart system that takes place of the role of the operator determining the dangerous state by calculating the
hydrogen flammability index value. This system uses an irregular fuzzy set to precisely calculate and analyze the hydrogen
flammability index value in an ambiguous area, which leads to increasing the accuracy of risk judgment and generating
automatically a warning sound in case of danger. In addition, the predicted value of the hydrogen flammability index value a

certain time later, based on the previous results stored in the DB to cope with the threatening environment, is presented.
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Fig. 1. Boundary on the level of risk of hydrogen

flammability
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Table 1. Risk degree of Hydrogen characteristics and
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Hydrogen characteristics Value

High-threat(HT) 7

Threat(T) 6

Threat—caution(TC) 5

Combustion(C) 4

Combustion—caution(CC) 3

Minimum-combustion(MC) 2

Never—combustion(NC) 1
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Table 2. Hydrogen risk values according to the
containment pressure and the hydrogen density.
(1 : Containment pressure, 2 : Hydrogen density)
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Table 3. Comparison of the risk of hydrogen flammability
based on the regular/irregular fuzzy set

Ventilation | Pressure Density Value A Value B
1 0 1400 0.08 3.5 2.8
2 0 1400 0.09 5.5 3.0
3 0 1400 0.10 6.1 4.3
4 0 1400 0.11 6.4 5.3
5 0 1400 0.12 7.0 7.0
6 0 1800 0.08 3.0 1.0
7 0 1800 0.09 5.0 2.0
8 0 1800 0.10 5.6 7.0
9 0 1800 0.12 6.5 7.0
10 0 1800 0.15 7.0 7.0
11 0 2000 0.10 4.7 4.0
12 0 2000 0.11 5.3 5.0
13 0 2000 0.12 6.0 7.0
14 0 2000 0.13 6.3 7.0
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Fig. 5. Risk value comparison based on regular/irregular
fuzzy set
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