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STATISTIC ANALYSIS OF METEOROLOGICAL DATA USED FOR THE DOSE ESTIMATION
OF THE PUBLIC AROUND O-ARAI ENGINEERING CENTER, PNC

K. 0-ZEKI, M. TAKEISHI
J. ISHIDA, M. KURABAYASHI

Abstract

Exposure of the public around O-arai Engineering Center (OEC) is esti-mated in
two cases at the ordinary operation and at the postulated accidentsby using the
observed mefeorological data at OEC. The calculations are done based on the
‘Meteorological Guide for Safety Analysis of Nuclear Power

Plants’ prepared by the Nuclear Safety Commission. According to the guide, the
sum of the inverse of wind speed for every direction, atmospheric stabi-lity and
so on should be used to calculate annual mean concentration of radioactive materials
for dose estimation.

Health and Safety Division in OEC has been observing wind speed, wind direction,
insolation, net radiation and vertical tempefature difference.

These meteorological data from 1980 to 1988 are reviewed statistically.

The main conclusions of this study are as follows;

(1) As the results of examination, the maximun deviation of the observation data at
each vear is 16 % from the average. The 16 % is within 30 ¥ which is presented
in Meteorclogical Guide for Safety Analysis of Nuclear Power Plants’. Therefore
it is judged that there is no unusual data between 1980 and 1988,

(2) The specific results on the data at 80 meters height are as follows;

(@D Average of the most occurance frequencies of wind direction at each year is
18% for the wind from north east.
@ Range of the most occurance frequencies of wind speeds at each year is 5.0ﬂ;

5.9 m/s for the wind from north east.



® The most occurance atmospheric stability for the wind'from north east is D
type, whose frequency is about B65%. |
{3) Average of ‘the maximum of annual mean air concentration’ around OEC is 4.7X
107*" Ba/cm®, and average of ‘the maximum effective dose equivalent is-6.9Xx10""

Sv/y, which are based on the caluculations by assuming the release of one Bq

per year.
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1981 0.036| 0,176 0.500| 0.068| CG.000| 2.830( 0.167| 1.481| 0.246| 0.3%1 | 0.345| 0.254| 1.259 | 1.003| 0.664 | 0.000
1982 0.144| 0.81 | 0.980| 0.007| 0.039| 1.995( 1.042| 0.136| 1.720| 0.018| 0.150| 0.601| 1.579| 0.165| 0.513| 1.155
1983 15.492 ) 0.587| 1.619| 0.833| 3.386( 0.912| 1.036| 0.033| 0.246| 0.603| 0.037| 0.140( 0.975| Q. 000| 0,121 | 2 924
1984 0.000( 0.219( 1.038| 2.576| 2.589 | 0.907( 0,018 2,202 3.757| 0.490|11.339 0.601 | 1.579| 0.165| 1.266| 0.000
P

1985 1.167| 3.388| 0.087| 0.382| 0.214| 1.133| 5.92 0.,967] 0.364( 3.201| 0.345! 0.405| 0.043| 0.481| 1.030| 2.818
1986 0.261 | 0.378 | 1.309( 0,121} 0.940| 0.131( 0.728( 0.034| 0.672| 0.116| 0.000( 0.254| 0.043] 1.,800( 0,505| 3.764
1987 0.334) 2.898| 1.463| 0.0883 | 1.984| 1.705| 0,305| 3.253| 0.663, 4.222| 1.063| 0.061{ 0.000| 0.977¢ 1.266( 0.020
1988 1.167| 0.019| 0.393|10.443| 0.559 ) 0,073 0,074 | 0.582| 0.361| 2.161 | 0.645 | 22.64 h.443( 6,775 1.520} 0.000
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B | |

0.50.9 | ~L.9 | ~2.9 | ~3.9 | ~49 | ~59 | ~6.9 [ ~7.90 [ ~89 | ~9.9 | ~14.9| ~19.920. 0~
0 0.864 | 0.014| 2.544| 2.282| 0.000| 0.040| 1,270 0.791| 0.000. 0.089| 1.494| 1.012{ 0,718
1 0.370 | 1.834| 0.048 | 3.380| 7.663| 0.224| 3.158| 1.028| 0.068| 0.594| 4.420| 1.003| 0.718
2 0.897| 0.765| -0.048 | 0.009| 0.480| 0.018 | 0.140| 0.206| 0.388; 0.022| 0.046| 0.047! 0.000
3 0.864 | 0.014| 3.457| 1.536| 3.916! 1.809| 3.649| 0.161| 0.030| 0.202 0.016 | 0.000] 0.718
4 1,804 0.765| 0.027 0.460; 0.410| 1.809| 0.140 0.442| 0.030| 0,050} 0.029 0.193} 0,239
5 0.000] 2.865| 0.027| 0.035| 0.288| 0.000( 0.203} 0.901| 2.606| 1.246| 0.004| 1.673| 1.081
6 5.855 1.061 ) 3.457 | 0.616| 0.558 | 0.040| 0.089| 0.002| 0.068| 0.594 | 0.769 | 1.195| 1.081
T 0.000 ) 1.089| 0.012} 1,528 0.058| 6.013| 0.050| 3.623 | 2.179| 0.368| 5.002| 3.430| 2.222
8 0. 897 1,603 | 0,227| 0,002 1.809| 2.081 | 3.549| 8.829 ¢ 17.543| 0.207| 1.411| 2. 825
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P
1980 9. 366 0. 102 1. 637 0. 003 0.107 0. 464
1981 0. 006 0. 482 0. 438 0. 000 0.213 0. 049
1982 0.235 0. 160 0. 002 2,010 0. 107 1.284
>:< .
1983 0. 849 1. 040 1. 870 7. 62 0. 068 2. 082
1984 1. 502 0.275 0.188 0. 261 0.107 0. 076
1985 0. 025 0.939 0. 569 0. 209 0. 550 0.874
1986 0.025 1. 252 1.016 2. 478 0.942 8. 068
1987 0. 325 1. 140 1. 127 0. 063 0. 358 0. 049
1988 1.502 5.719 3.625 0.318 26. 952 0.027 -
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HCHi B (MBa/y) WL EBEWSv/Y)
ER5 AR H 4 £ 5 PNl
1880 0 1.8 0 1.1
1981 0 1.7 0 0.97
1982 0. 048 0. 67 0. 025 0. 35
1983 0.52 1.3 0,30 0.76
1984 0. 14 2.9 0,085 1.7
1985 6.3 1.2 3.1 1.7
1986 2.4 1.6 1.6 1.0
1987 0 1.8 0 1.2
1988 0 1.9 0 0.95
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1980 0 1.8 0 4.9
1981 0 | 0 4,6
1982 | ~q 0.61 0.016 1.3
1983 ~ 0 L4 0. 26 3.2
1984 0 4,4 0 8.1
1985 0 L9 0 4.5
1986 0 2.7 0 6.6
1987 ~ 0 3.4 0. 067 7.8
1968 0 2.4 0 6.8
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1980 2.9 2.0
1981 7.2 2.4
1982 5.5 2.4
1983 3.3 4.7
1984 1.6 2.6
1985 L1 2.2

1986 3.7 2.1
1987 1.9 2.2
1988 0.4 1.4

10

ARIEEE
80 m & & [ B

(%)

1980 1981 1982 1683 1984 1985 1986 1987 1988

(£)

8§ —1 F—yRME ERD



PNC PN9450 91-006

25 ] i | ‘ 1 ] 1 t 1 ) 1 1 | L 1 | |
22.5 — ?{g

20 @ gg (%L
_ 10 -
w0 REATE |
37 15 4 -
B 12,5 - .
(%) _

"l .

0 T f

T

¥ T T T T T T T T T T

NNE NE ENE E BSE SE SSE S SSW SW WSW W WNWw NW NW N
(FTh0>

K3 —2 80mEEMEBREE (1980~19884F)




PNC PN9450 91-006

X33 S EE

(%)

30 —

25 4

20

15

....5_

0 ==

B LsgTs
=

1

I
0.5~0.9~

1. ~2,9 ~3.9 ~

B3—3

1 1 T i ! 1

(m/s)

80m = BRI IR SR (19804E~1988)

3

4.9 ~5.9 ~6.9 ~7.9 ~8,9 ~0.9~14.9 15, 0~




PNC PN9450 91-006

80 . 1 1 1
HAr: NE (80m7E)

70-- é

60 +

R B

50 1
(%) 407
30 +

20

.- = o

(RREFER)

M5 —f KREEE TR (10804 ~19882F)



PNC PN9450 91-006

BAfiT i

99. 99

99.9

99

95. f

90

l 1986
80 ' - [19871'
[ |

70 1%84

FHPmE

60 - 1980
o0 [EigE (4.7x1.1) XIO‘Zqu/cﬁ§1983
40 :

_ 1981
|
30 frlgsz

(%)

20 : 1988

|

10 7,r 1985

0.1

0,01 L

10-”—'” ” ) 19~
BB (£ B g, o)

K5 -1 FEFHEGPBE (GhkE)




PNC PN9450 91-006

BLAT AR
99. 99
99. 9
99
o /l
1983

a0 rj
80 ;7, 1981

70 { 3989
60 ﬂgﬁﬁl
y 50 SFigfE (6.9 1.1) X10-"nSv/y £‘.} 1084
40 - 1982
0 5 ods
20 "[J1l985l

10 7, 198|7
5

0.1

0.01

10-! 10°

#HE (nSv./y)

®s5 2 FEREFHRYRE



