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Fig. 1. Annual wind roses in Kori site (Each percent in the center of the circles represents an occurrence probability of calm condition).
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Fig. 2. Annual wind roses in Wolsung site (Each percent in the center of the circles represents an occurrence probability of calm condition).
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Fig. 3. Annual occurrence probabilities of atmospheric stability in Kori
site (A: Very unstable, B: Unstable, C: Slightly unstable, D:
Neutral, E: Slightly stable, F: Stable, G: Very stable).
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Fig. 4. Annual occurrence probabilities atmospheric stability in Wolsung
site (A: Very unstable, B: Unstable, C: Slightly unstable, D:
Neutral, E: Slightly stable, F: Stable, G: Very stable).
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Fig. 5. Short-term atmospheric dispersion factor at the radius 1km from
Kori and Wolsung nuclear power plants with different wind speed
classifications, when annual meteorological data were used.
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Table 1. Short-term Atmospheric Dispersion Factors at the Radius of 1 km from Kori and Wolsung Nuclear Power Plants, in the Case of Considering the
Different Periods of Meteorological Data to Be Analyzed.

Years of meteorological data to be Short-term atmospheric dispersion factor (sec-m™)

analyzed Kori site Wolsung site
2006 2.37x10* 4.01x10"
2007 2.24x10* 3.83x10*
1 year 2008 3.25x10™ 2.81x10™
2009 2.05x10* 426%10*
2010 2.05x10* 2.96x10*
2006~2007 2.25x10* 3.92x10*
5 2007~2008 2.55x10* 3.36x10*
ear
Y 2008~2009 2.44x10™* 2.87x10"
2009~2010 2.07x10* 3.21x10*
2006~2008 2.38x10* 3.60x10*
3 year 2007~2009 2.28x10* 3.20x10*
2008~2010 2.21x10* 2.76x10™
. 2006~2009 2.21x10* 3.42x10*
ear
Y 2007~2010 2.12x10* 3.05x10*
5 year 2006~2010 2.09x10* 3.26x10*
5.0x10™
4.5x10™ 1

4.0x10™ 1

3.5x10™
3.0x10™ -

2.5x10™ 1
[

Short-term dispersion factor (sec/m3)

2.0x10™
1.5x10™
1.0x10™* T T T T T T T T T T T
1yr 2yr 3yr 4yr Syr 1yr 2yr 3yr 4yr Syr
KORI site Wolsung site

Period of meteorological data to be analyzed

Fig. 6. Variation range of short-term atmospheric dispersion factors at the radius of 1 km from Kori and Wolsung nuclear power plants, in the case of
considering the different periods of meteorological data to be analyzed.
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Influence of Statistical Compilation of Meteorological Data on Short-Term
Atmospheric Dispersion Factors in a Hypothetical Accidental Release of Nuclear
Power Plants

Won Tae Hwang, Eun Han Kim, Hae Sun Jeong, Hyo Joon Jeong, and Moon Hee Han
Korea Atomic Energy Research Institue

Abstract - A short-term atmospheric dispersion factor (x/@) is an essential element for radiological dose assessment following
a hypothetical accidental releases of light-water nuclear power plants. The U. S. NRC developed PAVAN program to comply
with the U, S. NRC's Regulatory Guide 1.145. Meteorological data is an essential element for atmospheric dispersion, and
PAVAN uses a joint frequency distribution data, which represents the occurrence probability of wind speed and wind direction
for atmospheric stability. Using the meteorological data measured at Kori and Wolsung sites for the last 5 years (from 2006
to 2010), a variety of joint frequency distribution data were prepared to evaluate x/@ values with different wind speed
classifications (U. S. NRC's recommendation and even distribution of occurrence probability) and periods of meteorological
data to be analyzed (1 year, 2 year, 3 year, 4 year, 5 year). As a result, it was found that the influence of the wind speed
classification on x/@ values is little, while the influence of the periods of meteorological data to be analyzed is relatively
significant, representing more than 1.5 times in the ratio of maximum to minimum values,

Keywords : Hypothetical accident, Short-term atmospheric dispersion factor, Joint frequency distribution data, PAVAN
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