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Abstract - In order to assess the atmospheric dispersion for the accidental releases of nuclear
power plants, in calculating X/Q values in the XOQAR and PAVAN codes which are based on
Reg. Guide 1.145, the X/Q and frequency values are plotted on log-normal paper. Starting with
the highest X/Q value of this plot, the codes compare the slope of the line drawn from this
point to every other point within an increment containing ten X/Q values. If there are fewer
than ten values, only the number available are used. The coefficients that produce the line with
the least negative slope are saved. The end point of this line is used as the next starting point,
from which slopes to the points within the next increment, containing ten X/Q values, are
compared. The X/Q values corresponding to the cumulative frequency values 0.5%, 5% or 50%
are calculated to search for the 0~2 hour X/@ value that tends to be a very conservative value.
In this work, a fuzzy logic inference method is used for nonlinear interpolation of the X/Q
values versus the cumulative frequency. The fuzzy logic inference method is known to be a good
technique for nonlinear interpolation. The proposed method was applied to a potential accidential
radioactive release of the Yonggwang nuclear power plant, which gives more realistic X/Q values.

Key words : fuzzy logic inference system, accidental release, atmospheric dispersion, radioactive
gaseous effluents
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Fig. 3. Comparison of the Conventional and
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Table 1. Comparison of X/Q Values for Each Distance During 0-2 Hours After an Accident (X/Q
Value in each sector that is exceeded 50% of the total time).
Distances in Meters from the Site
Direction Proposed method Conventional method
560 5600 50000 560 5600 50000
S 7.531x107° | 2.205x107% | 4.503x1077 | 7.318x10 ° | 2.202x10 ¢ | 5.109% 10"
SSW | 1.371x10 % | 8.108x10 ° | 9.538x1077 | 1.330x10* | 7.663x10 ° | 9.211x10""
SW 1.859%107* | 1.270<10 7 | 1.695x10 ° | 1.914x107* | 1.300x107° | 1.599x10°°
WSW | 2.116x107* | 1.523x10 ° | 1.940x10 | 2.152x107* | 1.536x107° | 1.866x10°°
w 1.655%10 % | 1.004x107° | 1.226x107° | 1.850x10 * | 1.110x107° | 1.286x10°
WNW | 1.450x10 % | 7.741x10 7% | 9.179x1077 | 1.580x<107* | 8.683x107% | 9.814x 107’
NW 1.320<107% | 6.732x107% | 7.313x10 7 | 1.390x10 * | 7.214x10 ° | 8.141x1077
NNW | 1.373x10 7% | 7.320x107°% | 9.233x1077 | 1.495x10 * | 7.788x10 % | 8.692x 10"
N 1.790x107* | 1.055%x107° | 1.251x107% | 1.919x10 * | 1.089x10 5 | 1.226x107°
NNE | 1.471x107* | 8.812x10 7% | 9.164x10 7 | 1.464x10"* | 8.179x107% | 9.185% 107"
NE 1.211x107% | 5.313x107% | 6.634x107" | 1.243x107* | 6.011x107% | 8.077x10"
ENE | 1.189x107* | 5.181x10 % | 6.364x10 " | 1.219%10™* | 5.825x107° | 8.029x 10’
E 1.292x107* | 6.189x107% | 6.422x1077 | 1.284x10 * | 6.341x10 % | 6.790x1077
ESE | 6.148x107° | 1.571x107% | 4.046x1077 | 6.139%x10 ° | 1.692x10 ® | 3.843x1077
SE 2.052x107° | 3.555x10 7 | 2.767x10"7 | 2.895%x107° | 7.181x1077 | 2.575x10°7
SSE 1.914x107° | 3.086x107" | 3.161x1077 | 3.351x10 ° | 8.419x10 7 | 3.141x107"
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e f3 H44d ggew ¢ 9% ANsHd

QARG HLFAY 7|4 Z e
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1066%, 12]1 FA2F¥ 50km AHAA 2.64%
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