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SUMMARY

I. Project Title

Overall Analysis of Meteorological Information in the KAERI Site (2004

Annual Report)

II. Objective and Importance of the Project

Continuous measurement of detailed meteorological parameters is needed
at several locations in the vicinity of the Daeduk nuclear site in order to
assess the atmospheric diffusion of radioactive effluents realistically. A
numerical diffusion model requiring such informations has been already
developed and will be applied for more accurate assessment which can
simulate time-dependent and 3-dimensional distribution of radioactive
effluents. A classical straight-line Gaussian model using the one-point
meteorological data can not consider the diffusion characteristics in such
mountainous region.

Meteorological towers and related network have been operated to obtain the
meteorological data necessary for rapid and accurate assessment of
atmospheric diffusion of the radioactive effluents and exposure dose of the
population. Those tower and network were designed with a well-organized
concept in several aspects of site selection, tower structure, sensor
installation, data acquisition system, wireless transmission of measured signal
and real-time display of processed data, its storage, and on-line interface
with the computer model of diffusion and exposure. Deliberate maintenance
with routine calibration by experts should be followed in order to assure the

data quality, even if these systems were well established.
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ITII. Scope and Contents of the Project

Inspection and repair of tower structure and lift, instrument calibration
have been done. Wind direction, wind speed, temperature, and humidity have
been measured at 67 m, 27 m and 10 m height, respectively and statistically
analyzed. Temperature, humidity, atmospheric pressure, solar radiation,
precipitation, and visibility have been measured at surface and analyzed with
statistical methods. The results have been wused to analysis the
environmental effect of radiation for the "Estimation of Radiation Exposure

Dose due to the Operation of Daeduk Nuclear Facilities” project.

IV. Results and Proposal for Applications

Daeduk site is a typical complex terrain surrounded with ridges and
mountains. Vertical wind profiles should be measured in order to assess
more accurately the atmospheric diffusion of radioactive effluents in an
accident as well as In normal operation. Integrated MIPS has been
established to meet these requirements, based on newly published guidelines

concerning the meteorological measurement after TMI-2 accident in U. S. A.
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- CPU : 32 bit (i80486DX2-66)
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%% micro response wind vane #2020

%25 micro response anemometer #2031
67 m

£ % temperature sensor 0107000000

+ % humidity sensor #5120-E

%% micro response wind vane #2020

%22 micro response anemometer #2031
27 m

£ %! temperature sensor 0107000000

%% humidity sensor #5120-E

%% micro response wind vane #2020

%25 micro response anemometer #2031
10 m

2 %! temperature sensor 0107000000

%% humidity sensor #5120-E

<% temperature sensor JY-100829
R

+ % humidity sensor #5120-E

7%t rain gauge #6021-B

2 A} pyranometer #3120
e

719} barometer #7105-A

Al A visibility sensor  FUMOSENS VI

ad 1. 718 3571719 A
(Schematic configuration of measurement equipment in the

meteorological tower).
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- A/D Conversion Speed : 25usec

: 12 bit

- D/A Conversion

: 10usec

- D/A Conversion Speed
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(4) £+ 74 (WeatherMeasure 2031)

B} : 3-cup assembly
e AWML 1 07 45 m/sec
e 3t &= : +£0.066 m/sec or 1%
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(5) 7% A (WeatherMeasure 6021-B)
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(8) N1 A A (FUMOSENS VI PW)

L g} : High efficiency red LED
e =4 20 m ~ 20 km
e Contrast Threshold : 5 %
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1. T T8zt B A=
(Classification of atmospheric stability with the standard deviation of

wind direction).

Stability Pasquill g
Classification Categories (degree)
Extremely unstable oy > 225
Moderately unstable 225 > oy = 175
Slightly unstable 175 > oy > 125
Neutral 125 > 0y = 75

Slightly stable 75 > my = 38

Moderately stable 38> m > 21

O -0 Em g o w »

Extremely stable

kel

2. 7|23EC WE s

(Classification of atmospheric stability with the difference of vertical

temperature).
Stability Pasquill AT/Az

Classification Categories (C/100m)
Extremely unstable A AT/Az < -19
Moderately unstable B -19 < AT/hz < -1.7
Slightly unstable C -17 < AT/Az < -15
Neutral D -15 < AT/4z < -05
Slightly stable E -05 < AT/Az < 15
Moderately stable F 15 < AT/Az < 4.0
Extremely stable G 4.0 < AT/Az
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E 3. A7 73S 2 23314 (Annual Data Recoveries) (2004 1€ - 2004 12€)

=] 67 m 27 m 10 m )

— — — — — — A
<« BESIF( %) | BSIAF( %) | BFIAF(%) | BSIF( %) | BT (%) | ASIAF( %)

0401 2076 (100,00} = - ) 29TE (100, 00) = - ) 29TE (100, 00) - = 1 2975
0402 2783 ( 99, 9&) 1 0.04) 2783 [ 99 _95) 1 0.04) 2783 [ 99 _95) 10 0,040 2784
04_03 2894 ( 97.24) a8z 2.7 2894 [ 97.24) a8z 2.7 2894 [ 97.24) B2 R.7E) 2075
1827 8653 ( 99, 05) a3 0,95 8653 ([ 99 05) a3 0.95) 2853 [ 99 05) 23 ( 0.95) 8736
04_04 2RO (100, 00) = - ) ZBBEO (100, 00) = - ) ZBBO (100, 00) - = 1 2880
04_05 2026 ( 98,32) 50 1.68) 2026 [ 08 32) 50 1.68) 2026 [ 08 32) 50 [ 1.68) 2075
04_06 2856 ( 99 17) 24 0.83) 2856 [ 99_17) 24 0.83) 2856 ( 99_17) 24 0.83) 2820
2| \8EEZ [ 99, 15) 74 0.85) 8662 [ 99 15) 74 0.85) BEGEZ ( 99 15) T4 0. 85) 8736
04_07 2975 (100, 00) = - ) 297E (100, 00) = - ) 29TE (100, 00) - = 1 2975
04 08 2939 ( 98, 7&) a7 1.24) 2930 §{ 08, 7a) a7 1.24) 2930 { 08, 7a) ar L 1.24) 2075
04_09  ZEE0 (100, 00) = - ) ZBBEO (100, 00) - - ) ZBBRO (100, 00) - = 1 2880
3¥I| a&8vos [ 09, 53) 37 0.42) 8795 [ 99 53) 37 0.42) 8795 ( 99 58) a7 0 0.42) 8832
04_10 2975 (100,007 = - 3 2975 (100, 00) = - ) 2975 (100, 00) -1 = 1 2075
04_11 2844 § 91, 81) 2386 2.19) 2844 ( 91.81) 236 8.19) 2E44 ( 91.81) 236 ( 8_19) 2820
04_12 2975 (100, 00) = - ) 29TE (100, 00) = - ) 29TE (100, 00) - = 1 2975
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%7 A%

(Continued: 2004 119)
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(Continued: 2004 129)
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Qi A7 FAF(Annual statistics of meteorological parameters): B} (20041d 1€ - 2004 12€)
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% 8. A% (Continued): 7]-&9] AZF BAZ (2004 1€ - 2004712Y)

=0| 67 m 27 m 10 m 15 m
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3T

8. A% (Continued): &= Azt

EAZ (2004 1€ - 20043 129)

=9 67 m 27 m 10 m 15 m
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£ 9. 5% 5 % 78 =Y TANE (Joint frequency distributions)
SHZ[ZF 1 2004/01 - 2004/12
HEEO0| A& 67 m
HES 5 34706 ( 98.78 % )
AZ5i+ 430 ( 1.22% )
2 A 35136
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN FRACTIONS(FOR X0QDOQ): ATMOSPHERIC STABILITY CLASS ALL
UC(m/s) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW  NNW Total
alm 27.30
0.22~ 0.50 0.46 0.29 0.34 0.47 0.59 0.45 0.43 0.30 0.32 0.41 0.71 0.65 0.27 0.20 0.23 0.35 6.45
0.51~0.75 0.35 0.32 0.21 0.31 0.36 0.31 0.29 0.20 0.26 0.33 0.55 0.46 0.29 0.16 0.17 0.27 4.82
0.76~ 1.00 0.41 0.28 0.24 0.30 0.33 0.29 0.21 0.18 0.13 0.27 0.64 0.46 0.30 0.16 0.19 0.30 4.69
1.01~1.50 1.09 0.53 0.36 0.54 0.52 0.41 0.28 0.24 0.21 0.47 1.18 1.21 0.58 0.48 0.46 0.89 9.45
1.51~2.00 1.35 0.53 0.29 0.45 0.49 0.25 0.21 0.16 0.11 0.43 1.21 1.26 0.62 0.48 0.54 1.07 9.45
2.01~3.00 2.54 0.90 0.39 0.50 1.02 0.52 0.24 0.12 0.13 0.65 1.41 1.50 1.49 1.12 1.056 2.22 15.79
3.01~5.00 2.15 0.40 0.18 0.39 1.56 0.96 0.21 0.05 0.03 0.71 2.12 1.27 1.97 0.97 0.92 2.29 16.18
5.01~7.00 0.24 0.04 0.02 0.04 0.25 0.31 0.06 - 0.23 1.50 0.55 0.58 0.14 0.16 0.46 4.59
7.01~10.00 0.03 - 0.00 0.01 0.03 0.02 0.01 - 0.03 0.73 0.16 0.12 0.01 0.01 0.03 1.18
10.01~13.00 - - - - - . = = Ly 0.05 0.03 0.01 - - - 0.08
13.01~18.00 - - - v f = - = = - - - - - - -
18.01< B LN S/ -\ - A - - - - -
Total 8.62 3.28 2.04 2.99 514 3.50 1.93 1.26 1.19 3.5410.09 7.56 6.23 3.70 3.75 7.88 100.00
JOINT FREQUENCY DISTRIBUTION OF STABILITY AND DIRECTION IN FRACTIONS
Stab Calm N NNE NE ENE E ESE gk SSE S SSW SW WSW W WNW NW NNW Total
A 3.21 1.49 0.86 0.51 0.79 1.29 1.14 0.77 0.27 0.22 0.61 2.33 1.65 1.39 0.63 0.82 1.60 19.59
B 0.56 0.33 0.16 0.07 0.12 0.23 0.18 0.07 0.03 0.01 0.17 0.35 0.23 0.20 0.11 0.15 0.30 3.27
C 0.52 0.33 0.14 0.04 0.08 0.219 0.16 0.10 0.05 0.03 0.18 0.42 0.22 0.19 0.10 0.13 0.33 3.22
D 2.93 1.61 0.60 0.36 0.58 1.65 0.91 0.50 0.41 0.29 1.05 2.84 1.23 1.07 0.79 0.92 1.88 19.60
E 8.26 2.85 0.81 0.59 0.80 1.34 0.84 0.34 0.38 0.44 1.09 2.54 2.01 2.58 1.72 1.45 2.87 30.89
F 9.84 1.77 0.55 0.36 0.56 0.34 0.24 0.11 0.07 0.10 0.31 1.09 1.46 0.65 0.28 0.24 0.76 18.75
G 1.98 0.25 0.15 0.10 0.07 0.08 0.04 0.04 0.04 0.10 0.14 0.52 0.76 0.14 0.08 0.05 0.14 4.69
Total 27.30 8.62 3.28 2.04 2.99 5.14 3.50 1.93 1.26 1.19 3.54 10.09 7.56 6.23 3.70 3.75 7.88 100.00
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# 9. A% (Continued)
SHZ[ZF 1 2004/01 - 2004/12
HEEF0| ¢ X&k 27 m
=3I 0 34706 ( 98.78 % )
AZE4 430 ( 1.22% )
2 A 35136
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN FRACTIONS(FOR X0QDOQ): ATMOSPHERIC STABILITY CLASS ALL
U (m/s) N NNE NE ENE E #ESE SE SSE S SSW SW WSW W WNW NW  NNW Total
Calm 37.38
0.22~ 0.50 0.40 0.29 0.32 0.25 0.35 0.35 0.31 0.28 0.40 0.69 1.15 0.74 0.53 0.35 0.59 0.58 7.59
0.51~0.75 0.32 0.24 0.20 0.20 0.20 0.22 0.13 0.13 0.28 0.50 0.86 0.46 0.31 0.31 0.47 0.49 5.30
0.76~1.00 0.31 0.22 0.15 0.17 0.16 0.12 0.12 0.10 0.17 0.49 0.89 0.49 0.44 0.34 0.47 0.50 5.11
1.01~1.50 0.69 0.38 0.27 0.33 0.38 0.22 0.18 0.18 0.23 0.95 1.53 0.93 1.01 0.83 0.98 1.18 10.28
1.51~2.00 0.65 0.36 0.27 0.32 0.37 0.18 0.11 0.11 0.17 0.71 1.33 1.04 1.09 0.67 1.13 1.19 9.68
2.01~3.00 0.83 0.56 0.36 0.47 0.79 0.31 0.10 0.04 0.13 1.14 1.52 1.71 1.29 0.67 1.54 2.05 13.51
3.01~5.00 0.35 0.20 0.13 0.39 1.09 0.40 0.06 0.00 0.07 1.35 1.67 1.34 0.53 0.35 0.81 0.93 9.67
5.01~7.00 0.02 0.01 0.01 0.02 0.0/ 0.03 0.00 0.00 0.00 0.35 0.52 0.16 0.04 0.02 0.03 0.10 1.39
7.01~10.00 - 0.01 - 7 n 5 0.01 0.06 0.01 0.00 - - - 0.09
10.01~13.00 - - - 1 = = i - - - - - - -
13.01~18.00 v - rd = - = = - - - - - - -
18.01< s - f \ S/ N\ - - - - - -
Total 3.57 2.26 1.71 2.16 3.41 1.84 1.01 0.83 1.45 6.18 9.52 6.88 5.23 3.55 6.01 7.02 100.00
JOINT FREQUENCY DISTRIBUTION OF STABILITY AND DIRECTION IN FRACTIONS
Stab Calm N NNE NE ENE ESE §F SSE S SSW SW WSW W WNW NW  NNW Total
A 3.43 0.97 0.75 0.56 0.69 0.86 0.69 0.44 0.30 0.45 1.36 2.57 1.77 1.09 0.91 1.23 1.51 19.59
B 0.68 0.20 0.10 0.10 0.07 0.22 0.13 0.04 0.04 0.05 0.24 0.36 0.23 0.16 0.16 0.24 0.27 3.27
C 0.65 0.16 0.11 0.08 0.08 0.20 0.13 0.04 0.03 0.05 0.35 0.32 0.18 0.19 0.11 0.24 0.30 3.22
D 4.61 0.77 0.55 0.36 0.70 1.36 0.51 0.29 0.22 0.33 2.12 1.89 1.16 1.07 0.78 1.44 1.46 19.60
E 11.85 1.01 0.56 0.47 0.55 0.73 0.35 0.17 0.18 0.41 1.55 2.20 2.61 2.39 1.37 2.09 2.41 30.89
F12.72 0.40 0.17 0.14 0.06 0.02 0.04 0.02 0.05 0.09 0.41 1.59 0.82 0.31 0.20 0.71 1.01 18.75
G 3.43 0.06 0.02 0.01 0.01 0.02 0.00 0.01 0.02 0.07 0.14 0.59 0.12 0.03 0.01 0.06 0.07 4.69
Total 37.38 3.57 2.26 1.71 2.16 3.41 1.84 1.01 0.83 1.45 6.18 9.52 6.88 5.23 3.55 6.01 7.02 100.00
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# 9. A% (Continued)

=

o

: 2004/01 - 2004/12

A2zt
HEZ0[ » XA 10m
ESI 0 34706 ( 98.78 % )
AESI 430 ( 1.22 % )
st A 35136
JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN FRACTIONS(FOR X0QDOQ): ATMOSPHERIC STABILITY CLASS ALL
8 (m/s) N NNE NE ENE ESE SE  SSE S SSW SW WSW W WNW NW  NNW Total
alm 52.23
0.22~0.50 0.88 0.51 0.39 0.39 0.62 0.40 0.33 0.3 0.36 0.58 0.99 1.20 0.84 0.70 0.58 1.11 10.24
0.51~0.75 0.73 0.32 0.18 0.31 0.37 0.24 0.20 0.17 0.21 0.38 0.71 0.69 0.60 0.51 0.46 0.76 6.83
0.76~1.00 0.72 0.39 0.24 0.33 0.24 0.14 0.11 0.08 0.14 0.38 0.61 0.58 0.48 0.37 0.40 0.67 5.88
1.01~1.50 1.25 0.68 0.43 0.52 0.42 0.15 0.07 0.08 0.19 0.75 0.97 0.83 0.64 0.73 0.60 1.14 9.43
1.51~2.00 1.07 0.43 0.33 0.51 0.31 0.07 0.03 0.02 0.09 0.69 0.65 0.58 0.35 0.33 0.37 0.69 6.54
2.01~3.00 0.82 0.45 0.22 0.60 0.32 0.04 0.03 0.01 0.04 1.06 0.86 0.52 0.47 0.19 0.31 0.58 6.51
3.01~5.00 0.16 0.08 0.07 0.14 0.03 - - F 0.01 0.81 0.53 0.16 0.12 0.02 0.03 0.09 2.25
5.01~7.00 0.01 - 0.01 . - 5 0.01 0.05 0.01 - - - - 0.08
7.01~10.00 - - - - = - ¥ - - - - - - -
10.01~13.00 - - - - = . v - - - - - - -
13.01~18.00 - - - # = - - - - - - - - -
18.01< - - = B - = =~ B - - - - - - -
Total 5.65 2.87 1.87 2.81 2.29 1.04 0.75 0.70 1.04 4.67 5.35 456 3.50 2.86 2.75 5.05 100.00
JOINT FREQUENCY DISTRIBUTION OF STABILITY AND DIRECTION IN FRACTIONS
Stab Calm N NNE NE ENE E ESE SE  SSE S SSW SW WSW W WNW NW  NNW Total
A 5656 1.25 0.98 0.78 0.94 0.92 0.57 0.48 0.36 0.43 1.79 1.64 1.02 0.62 0.43 0.64 1.09 19.59
B 1.01 0.31 0.17 0.15 0.14 0.16 0.0+ 0.03 0.03 0.04 0.25 0.29 0.11 0.09 0.08 0.12 0.23 3.27
C 1.02 0.31 0.20 0.10 0.11 0.15 0.04 0.04 0.02 0.03 0.34 0.24 0.12 0.09 0.07 0.09 0.22 3.22
D 7.21 1.59 0.75 0.36 1.09 0.70 0.22 0.14 0.19 0.30 1.52 1.54 0.82 0.58 0.65 0.82 1.12 19.60
E 17.07 1.83 0.69 0.41 0.50 0.34 0.12 0.04 0.07 0.20 0.70 1.08 1.70 1.85 1.56 0.99 1.76 30.89
F 15.87 0.33 0.07 0.06 0.03 0.02 0.01 0.01 0.02 0.02 0.06 0.49 0.71 0.26 0.06 0.09 0.61 18.75
G 4.39 0.04 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.01 0.02 0.07 0.09 0.01 - 0.01 0.02 4.69
Total 52.23 5.65 2.87 1.87 2.81 2.29 1.04 0.75 0.70 1.04 4.67 5.35 4.56 3.50 2.86 2.75 5.05 100.00
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Abstract (About 300 Words)

Inspection and repair of tower structure and lift, instrument calibration have
been done in the scope of “Environmental Radiation Monitoring Around the
Nuclear Facilities” project.

Wind direction, wind speed, temperature, humidity at 67m, 27m, and 10m
height and temperature, humidity, atmospheric pressure, solar radiation,
precipitation, and visibility at surface have been measured and analyzed with
statistical methods.

At the site, the prevailing wind directions were E in spring and summer,
NNW in winter season. The calm distributed 27.3% at 67m, 37.4% at 27m,
52.2% at 10m height.

Wireless data transmission to MIPS(Meteorological Information Processing
System) has been done after collection in the DAS where environmental
assessment can be done by the developed simulation programs in both cases of
normal operation and emergency.
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