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Abstract - A diffusion model of radioactive gaseous effluents is improved to apply for domestic
nuclear power plants. Up to now, XOQDOQ computer code package developed by U. S NRC has
been used for the assessment of radioactive plume dispersion by normal operation of domestic
nuclear power plants. XOQDOQ adopts the straight-ine Gaussian plume model which was
basically derived for the plane terrain. However, since there are so many mountains in Korea, the
several shortcomings of XOQDOQ are improved to consider the complex terrain effects. In this
work, wind direction change is considered by modifying the wind rose frequency using
meteorological data of the local weather stations. In addition, an effective height correction model,
a plume reduction model due to plume penetration into mountain, and a wet deposition model
are adopted for more realistic assessments. The proposed methodology is implemented in
Yongkwang nuclear power plants, and can be used for other domestic nuclear power plants.
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Fig. 1. Wind frequency compensation.

Fig. 19 2 AAH (£ m) segments} 7T
(k,m—1), (k—1,m), (k,m+1), (k+l,m
segmentS o A (k, m) segmentZ B9 EoE
AES nFERN R, km, R, i km,
Ry(i,j, kym), Ry(i,jkm8 47 g& AASTH
R\, j k,m)y& BA9 k WFgoR Foj2 ol
EHEORE OQE dob YE Hed, Rijkm)
T 5AY k-1 WFo R B2 utgo] (k—1,m)
segmentdl| A k—1 W& 28F 02 E9 "}7}
H &S, Ry(ij kme (k,m+1) $AY £ HEFO

A A ty) &4 Bt 253

2 Bo|& up&do]l (k m+1) segmentol] A Wi W
gog B u&g 1YL RG.iLEmE FAY
k+1 WEo g Hol2 ulgo] (k+1,m) segment
A k+1 WY fFog Fo] Uzt v&E 9
] gk},

o] M| EERYH ¥F FA 9 uiFg AN ¥k F
g 08 go] £R3FH5]

Rijokom) =£,(i,7, DX R(4, 1, k. m)
+ 1,04, 7, b= 1) X Ry(3, 7, k, m)

(5)
+ (i, 7, B) X Ry(d, j, kb, m)

+£,(i, 7. b+ 1) X Ry(3, . kb, m)

AN £6,5,0E BE ARAAY v
E8Eo|T, AijkmE A AFAA vy
NEggo|t.

dolx & AijkmE X0QDOQ IZETA
fR A tidsE wEAE o] 4d RAY
7] i ARE FA "t

&M BH 99
A 2ae Ade 2 A4 AMH £4
gres Tedd, el 71& HARED o]

Jl?LnN

A it e A AFNS
g FARG, a8y 4
Qo A FHo) wg HHF] vl A3, &
U $717F 982 &4 A%4e 2P 2
S8R0 At "ty B dfdMe A4 14 9
dx &4 AAE F7tz 1 Aq.

Englemann[6]e)l 93 4d  F4
W QIlm 4]E &3 2.

—_a , wNe
W Qk, m) ==~ —

nelsn ¢4 3
248 W} o A

CERES

©

o714

o = B9 B 44,

w = washout ratio,

N, = qu - 1,-8760 [mm/yr] (A7 Z5FS

Yehlle ETER),
G = FY kS BT AZ oHY FAH A
o A,
BEFFE [mm] hrl,
5% [mf sec],
EFZ9 ol (= 500m).
A segmentl M 4 HAALE fw,>

g 2.

i

1t

I,
u
L
m



254 A REREB e

Sulk,m) =
71 A
vy = SAAAEE (= owN,) [m/ sec],

8%, = mAA segment ¥HALE Aw [m],

vlB) | Sty )
u

m

2, AA segmente] FF FTILE [m],

u = %I")—‘? [ m/ sec].

wetA o HA segmentoll A FAAHA o3
2F MAEL FIR UFH 2o

FWk m) = exp(—- 'Zifw(k, i)). (8)

st 2ol 434 nEEA 4 (-0
Mo G A4HA D o 2R DEPL(k, m)
A 424 9% F§ FEEE AN F3

oZH o QdaE 731\]711:}

FFTARLAT 2NN £AY ATFAHE 4
AAe 288 Aol Ut [4 AU #4AAL
zefstdA o2 A% EF #HE 1A dst

on $§ FHE AL & dna FIHd.
240 3w, 404 537 AAAA wRw
B 43 @7 239 B3 Aol AL 4]
A% 499 24 198 degs e
AT 58 A AdolH F4 AR

Ty o

[
Sl
A% AA FoE AAH, o] AL A A A
AAHoE BALS $EE HTF TFY 1Ex7}
27 dEoltt. 9% AGelM di7] Aee oA
& ggo 60% A% H7) wﬂfoﬂ olg FAE
el g AFWF 15%0) oj2: Aoz BEA
HA &3 7&# Al urg H*%Ol 3 wigo
AFHE 3%, AFHE sectordf A &4 HH
g £F Z4dE ¥4 F Aoz guydn
Aot A 29 1 /7 ZEE 1% #A

¥ A7 dide] He d39d FHY A
HEOE @ AEV7F SlolA Aot A ¥ e 3
43 1de 249 AIE 9 ARE F45% 9
& Aoty & £ o Ao 93 =
A F& 129 WHF Adetd T AR FH
g E 71 Q9

A (D=2 A Atta e BRd AP o9&
FEL, FEL BF LT b R 2 gF Z5}
2ol HA%S ANFGozH Wy $ 9o
X0QDOQI1], CRACIT(7), Valley Z2[8] S A}
£HE k9o B WA s vin FESY

X0QDOQ ZEAdAME &
sy, ol

9 FE 1=8 AM
7] 219 3 R EXF BAY

t H23% AR 19984

AL FAZRE A AH7R9 a9 A
ol I XA ANY AEZ 7}A%A F&
TE AMsA o weld 928 Z§9 F
ARL & ojd 2drtx AEH sHrte] ¢l
of & AT JF& FA HzE, AY
AA BeFe g F4 .

CRACITAA & Attxge BAA Y 2 &
A W7)ZAFAAE A9 Eol7} AA Fol
Aoz JlQste FEIILEE AT Gz
At e AA 49 EZolE olfd fAIE
g A,

[ -

o> ] oft O

Valley 222 vm84HTHdA AEd A2
2 /IR E FHAY BAAL B &
Bo] 7] FEALEE $AFUA AL Y= Ao
2 7HEn. 2y 4Ad 73—?‘0115 FERLE}

Ao DERE wopAE Ao ApA e

Fig. 2¢9l& &9 2% 2 o7t FoiA Sz
Fig. 32 o]d AYA A zdd 3t {1
2§ 158 EAEUT. Fig 49+= divl ¢43=
F(Hd 2)d distd Add x/Q3& =A%
At ol % X0QDOQ7F AYAIA BE&AHA 3
g Tt_ Aa OE_]' T gll';]—
Fig. 59l €44 2 F¥ d7] 24804 &
EF LEE =AY X0QDOQAAE o
Zz79 #AYe] 4A Feug 2L F1 EF
EE zZte=t. 38 Valley REolME %%3 4
dojztey, 259 FAATY AR
AR FE ZEgu A=
100m=z 4AF F& FAs2
At} Fig. 60l diEAHQY Bebd 279 o7 ¢
AE Ad o] AT X/QFE =AY

400

Mountains

Plume center

200 4

IS

o 2 4 6 8 10

height (m)

distance from source (km}

Fig. 2. Height of initial plume and mountains.
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