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1. Introduction 
 

Decommissioning is a critical issue in Korean 
nuclear power plant industry. During 
decommissioning, radioactive materials will be 
released to the environment, and will affect 
radiological dose to nearby residents via various 
pathways. To evaluate off-site radiological dose, the 
prediction of atmospheric dispersion is required as 
the first step. 

Generally, atmospheric dispersion is predicted 

Guide 1.111 [1] in routine releases of gaseous 
radioactive materials. This approach would be 
produced conservative results. It can be applied to 
protect health detriment during decommissioning 
process. However, the realistic estimation may be 
necessary to avoid overestimating results for the 
optimal decommissioning strategy. In this study, 
comparison of atmospheric dispersion factors using 
different approaches in decommission of a nuclear 
power plant was performed. 

 
2. Comparison of Atmospheric Dispersion 

 

2.1 Calculation of Atmospheric Dispersion Factor 

 
A computer code XOQDOQ [2] has been 

developed to evaluate atmospheric dispersion in a 
routine release of radioactive effluents according to 

Regulatory Guide 1.111 
A straight-line Gaussian plume model has been 

adopted to calculate annual averaged atmospheric 

3), which represents a 
dispersion capability of radioactive effluents released 
into the environment. 
 
2.2 Meteorological Data Analysis 

 
Joint Frequency Distribution (JFD) is a statistical 

data representing occurrence probability as function 
of wind speed and wind direction according to 
atmospheric stability. It was obtained using measured 
data at 10m height of a meteorological tower of Kori 
nuclear power plant site for 3years from 2008 to 
2010, as shown in Fig. 1. 

 

 
Fig. 1. Joint Frequency Distribution Data at Kori Site. 

 

2.3 Comparison Between Different Approaches 

 
The evaluation locations are 16 overall directions 

of Exclusion Area Boundary (EAB). In the 
conservative approach, the atmospheric stability 
classes are 7 (A-G), and effect of recirculation and 
stagnation is considered, while in the realistic 
approach, the atmospheric stability classes are 6 (A-
F), and effect of recirculation and stagnation is not 
considered. 
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Table 1. Major items between conservative and realistic 
approaches 

Items Conservative 
approach Realistic approach 

Atmospheric 
stability class 7 classes (A-G) 6 classes(A-F) 

Recirculation 
and 

Stagnation 
Considered Not considered 

 
Table 2. Results between the conservative and realistic 
approaches 

 Conservative(C) 
3) 

Realistic(R) 
3) 

Ratio 
(C / R) 

S 4.499 × 10-5 1.099 × 10-5 4.09 

SSW 2.789 × 10-5 6.877 × 10-6 4.06 

SW 2.190 × 10-5 5.370 × 10-6 4.08 

WSW 1.722 × 10-5 4.168 × 10-6 4.13 

W 1.941 × 10-5 4.534 × 10-6 4.28 

WNW 1.903 × 10-5 4.534 × 10-6 4.19 

NW 1.959 × 10-5 4.724 × 10-6 4.15 

NNW 1.841 × 10-5 4.424 × 10-6 4.16 

N 2.393 × 10-5 5.589 × 10-6 4.28 

NNE 3.289 × 10-5 7.450 × 10-6 4.41 

NE 3.793 × 10-5 9.066 × 10-6 4.18 

ENE 4.563 × 10-5 1.110 × 10-5 4.11 

E 3.325 × 10-5 8.215 × 10-6 4.04 

ESE 2.641 × 10-5 6.541 × 10-6 4.04 

SE 3.226 × 10-5 7.908 × 10-6 4.08 

SSE 4.333 × 10-5 1.065 × 10-5 4.07 
   

The results of the atmospheric dispersion factor 
using conservative approach were predicted about 4 
times higher than those using realistic approach for 
every 16 overall directions. 

Additionally, we evaluated the atmospheric 
dispersion factor for the distance of 3 inland 
directions (N, NNE, NE) at the site boundary using 
conservative approach. 

 
Table 3. The distance of 3 directions at the site boundary 

Direction N NNE NE 

Distance(m) 1200 2550 3350 
Atmospheric 
Dispersion 

Factor 
3) 

9.137 × 10-6 1.991 × 10-6 1.257 × 10-6 

Table 4. Comparison of maximum Atmospheric Dispersion 
Factor at EAB and Site boundary 

 EAB (E) 
Site 

Boundary 
(S) 

Ratio 
(E / S) 

Max. 
Atmospheric 

Dispersion Factor 
3) 

4.499 × 10-5 
(Direction: 

S) 

9.137 × 10-6 
(Direction: 

N) 
4.92 

 
3. Conclusions 

 
According to the conservative and realistic 

approaches, we compared the results of the 
atmospheric dispersion factors using XOQDOQ code. 
It was shown that there were a great difference 
between the conservative and realistic approaches. 
And the results were also depends on the location of 
the estimation. 

It is desirable to evaluate the dose by the 
radioactive effluents released into the environment 
separately according to the purpose. 
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