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Abstract - The predicted results of INDAC code were compared with measured *H concentrations
in air and pine-needle around the Wolsung site. The optimal sets of input data to INDAC were
in addition selected by comparing the measured values with the predicted values of INDAC based
on various conditions such as the release modes of effluents into the environment, the classification
of wind classes, and the consideration of terrain. The predicted *H concentrations in air and
pine-needle were shown to have good agreement with measured values, although there are some
limitations such as uncertainties in measured values, complex topology around the site, and the
land-sea breeze effects. The assumption on the *H behavior in vegetables or plants that the ratio
of *H concentration in plant water to *H concentration in atmospheric water is 1/2 was shown to
be conservative in terms of the audit calculation performed by the regulator. It was also found
that data sets based on mixed mode and no terrain data were not appropriate for the audit
calculation ensuring the compliance with regulations. Thus, if the mixed mode is considered as the
release mode of effluents into the environment, meteorological data measured at 58 m height and
terrain data should be used to evaluate the atmospheric dispersion factor.

Key Words : environmental assessment, offsite dose assessment, atmospheric dispersion, tritium
behaviors in environment, release characteristics of radionuclides, INDAC

29 - Y49 FdM 439 T71F 2 £9F 4FF4 $59 INDAC 2= &9 vE 3
M FHEY. 23, WAALEAY 874F HERY, TEER AY 13 /F 5 WE AFFL
&9 WiE ZAX HT BrFoHA, FALT FLY F v HF JI4AE dEEAdS
E&89d 373 2 £9F 4E44 559 INDAC ZE 42X vlays A7, 949 F4
AE5a BE dEAe 2% 844, Y9 244, 45%Y 9% 59 APz E7dn
TAAZ 923 FEY HEHE FASUNE 43549 A%S & RAEE 848 + At
E3, INDAC ZEo] HEd €95 {4552 $T9 J7/MEYEE &, Wl £8F9 4552 5=
o Ato] HBAUo] FuF B¥Ho g Hgse AL 74 A3 ¥ By e R
eS¢+ AUk FH AR YUty £2L A% WRE B4 Add, qgUe 2 AYE
2EA i ASode A&x g F& HrlEE REo] o] FALRY FHErdE HHEA
% Aoz deygr weld, EFwE e s Aol 58m J|4RES APAaA A}
B82S Frlstdol gt Aoz Yeyd.

SHO : SHHRBYIL, FUTZMT B, YIISMRL HHE HF54L HE, $#EYE SY, INDAC

7

Ho



76 BB BB &L « H25% H25 2000

Ag

LAEA A AYIHEAN, A ER 1A
2 dAFEFEY Yz 29PEEY. WAALE
Ao] BAFAA olFd= T¢ YA 437
£g WA Hed, o g HAAYZ LS

22 yRaZoz dydd. &, ds] 2 Y
< §89 EXZAL g%z 49 HAHER
2Ry EXFY FRlo] @ YAAYFL 29
g7, B¢ 2 Yo x&FgozH ¥4 HE
AR %} 3F ¢ SAE HHA= A A
Z3HE AN EZY I WY Eoz FEE
% itk

Sty AL, AAE 4AYAdRRH
§R02 YadE 710 2 A4HFEE 9% A
$7d BANAY HEAFo] HYr|ef AT 1
Al A98-1259] MdIFQA(1)E WEFEAE U3
7HEAL BAld A Hool du], BALe BAIE
AdE dd R AEses FHAL2)E F3
A7) BFgLAE EF8de Ae Boof .
8, FA/TFLE FHo] v HEMFo] 4]
HaAe £ 48] Ased AR A
&% HAA9EgYt g AES o} 3, o]
€ A3t AR BAAGgYs 229 EHE
2 HFANE #8988 & Jd& =g FR9
Agstefor gt

AFHAe FIARYAATIEY0] 1989d )
72§ GASDOS ¢ LIQDOS[3]%} = 94447
A4 d8e] XOQDOQ[4]& F2 A&t FFA
48 Y. 2184, § FFIse A
gyt B AAF FAI FEAFAY 2
A2E AUSZAY Frindd A a%d
AFggAAse] AL Fo| o] e AH
olmg o]e] mglo] Yo ojo} i}, 7]&E9]
FusEHg zF3c=9  GASDOS, LIQDOS,
XOQDOQE nghsle] Yx=bAH Fylg Fvlo]
BE FEAYEE 9HY 4 9t INDAC(Integrated
Dose Assessment Code Package for KINS) ZE[5,
6)8 7jdstg.

B AP M INDAC 3= At A oy
g4 2 YN EAY 84AT Bdg A B
AL AEE A5ty 9494 FddA 4249
371% 2 €9% 4FF42 559 INDAC HE
o &9 i J7HE PR T8, YANE
Ao #7435 HERI(a3ES, A 3E, &
§uz), $453EF AY 29 §F T ¢

AF54 FE 45X U e XY v ¥
7Hge A, AT A8 F e A2F 7
FAg e =&34d

2494 74U 4554 ¥E
A5As A5H 9 ¥

INDAC z=9¢ Z#Z3 dF HEA HEE 4
a3, 449A FH IINF 4554 ¥ 45
Ao IE Ao Mg £PFAc LA
HERJHE 94 94 F9d 107 AFAA <
2% AE F/F AFFL FEE Eddn
glon[2], #ZUALHMATIELL 20 AHAA
o 1719 BHoE % % £UF AFTLE ¥
E 5¢ ENgn 7). EA, €A 4
719 AGFESFYE 4Adol AEF 9o, 4 &
AAY R EFANAHAANY NEF AFTLE FE
£ 47] 439 A9 AFF4 FEEH BY ol
g 71AEA, NYEA To " Jo|d HAHE
nolA @tk wEA, EF 49 FFri: ¥EF
A 9 AEN g IE oEXg 45X
AaBAE vwsls] ¢ste, 944 157)%e] 7}
Z5d A9 19934, 1996 R 199749 A7
€ ojg3led 4&X9 I dFX9 HIE T
A4 199399l g g M=hg AL 19969 ¢
199799 714AE Agwds 199339 ol
Aolsty] WEQH, 199334 WA E F
8ol REWUA0s, deg) Wiiol Wl MPHFALY
199695 HEE 7|2 2€Y (4T, °C/100m)E 3
2894 ol g 4R Aedye Aeld w
g vng +£937 949 199339 /|4RAEE
AAQsH

INDAC ZEd 348 £9F ¥F52: &9
Hriggee u2 dAgpAdds e FAAA
1.109[81ol AAE AezA dizlu ££F9 4
44 59 Aol 4EAVY] F1F £XH
o tx Fg. FNF AFETFL FEE €
AEA FE AYL nd AUT EZXNF B
EZNAY g wQY AFrs 29W
%2 o| £33 AdsA.

71 gad4e Add e JdFe uesd
Brrsged, 3719 A 2L Ao BE 4
e aFA gk INDACH H&d grd
Adx HirgL vz dAYFAAHLI
X0QDOQ ZAstH, 80kmul 16%4¥ 1074
AHe F&7)&R 1A A98-105¢ A4 &
FEE BA§ oot welA, diZ|FiAAAY A



FRFENL Y73 =(INDAC)Y H5S AT 94

o] B8 BAHL XOQDOQ H&¥ wyd u
g FYHAYG. Z= dEX9 ALAFREY
EZAAE vusy] f3d, 4 ANsEF FUY
NBAR(G 2F LA)E olfdd dL F 2470
o d7IEAAAE Adadt. e FA9 &
FAREGA7I &4 SHXNE v wd}y) A5,
Z AREF FUY J3ARCF UIE 3H)E
ol &dtd Wzt & 1379 di7|SFAAAE As}
Atk 7NAAEE 4FAGM BEF Ro2A
10m 2 E8molA #ZF T, & ¢ L=
(199739 A%, d7|AAE HrkA] LEF o))
& AHg3h

a9 1 2 29 25 199339 JAAE(ESY
£, 58m 7]4x8), €4 F9 AgAs ¢ €4
13719 29 #4552 $E3d ZAF Aoz N
AN (FE LT SSW 2km AH) 2 HAFds
4(F39E NNE 2%km ) 37|F 4FF2
2R 2= dFXE H2F Aolv. EF, 1
Y 39 a9 4= 199639 JAARB(EHEEE,
58m 7|AAR), €44 Fd A¥AE ¢ 494 13
719 29 4FFs HEF AT RozA F
A 2 HpAdede] FNF AFFAE EHA
g} Zo o EFXE Hag Aolth A4YA I
NEFAE FE dEAE ALY AN, Y
o B4, d53d ¥4 59 AdHdz EF
&3 FAAZ oy FE BFEAHS HX 3
HAE 455 83U AFE & BAGE &
A& 4 9ok E3, 19969 o E 1993 9]
d&Xo vl ZFAA] APYYst E B,
o] A& 1996\ 2 7)AalE A aubye] 1993d 3
g2y gEolg. =, 19933 U/|AREE
T ZFAUA Wyo] wel dAGALY 1996
dolg 712724 9(4T, ‘C¢/100m)S Hgadd.
2 2, ¥ 1A B upe} o] 199639 714
Zg7E 1993 wlE  oiv)rh ARG GH
(Pasquill-Gifford 275 8% F, G)7I AAd e ¥
&o] F71sHAl "%, old wel &} A&
22ke) Aoz ¢E AXA HACH

39 5 9 19 62 199639 7| AAEEEE
%, 58m 7|4AR), €4 F8 A48 £ €4
13719 554 2909EFd 2AT ALz
YA (F3EY SSW 2km AH) R ATEF
A(FsEE NNE 2km A H)9 £4F 4554
ZAA IS GEXAE vjug Aod. &£9F
AFEFAL BE ZAXNE AY2PE 238 ¢ ¢
e 830AM g golnz FFHQ vae i o
290, 229 AFZANAN & doe FA A

A 34 9552 55 ASA% 4249 ¥E 37} T

Z802M9 RFAE FAGEME AN F
714 &3¢ W5 L Z BASIEY A% F
L3t o) g FHAA £ o, FAHF L8
T ALY BEAS FASEARE HEAYW AF
F29 AFL T BEAFS U AG. £, o
237t A2ARc 28 ol A gE A
so2, INDAC Ztd HEd £9%F AFsd
FE HyMYE &, 7l 859 4FFa
E59 Awo] AEA Y FnF EXHo o
3 HgEe REe FA HFo oY HFAYE
gudty Qg B 4 glu. webA, dEGA4
Zo] Y7ldl FEF9 AFFL v JEAHUY
FEF 4552 27 FY8Y R AMREHA @
s 74 A3 s £F9 BFALS B
s 9t}

A5 A4RE AYPAY 228
4% AE 24

dHoz, BAF WA4ERY AL Ul
Saclzte] wgel BzaA ek HaA, o
¥ 4R dE49Y BNF HFSL 5
£ dxxs A=A vagozd FAAZ
8¢ + Jx 44 JSUde £2R1R 7Y
. o2 s, 2 AFAME BAHEAS &
7 WEYaETE, AED ¥, TPID),
£33 ¥ A% 28 47 S BE 435
gz WatE 2R v B
a9 794 BE v 2o, F47 BFE
AQ, 3, 4, 6, 15 m/sec) B 1074(1, 2, 3, 4, 5, 6,
7,8, 9, 15 mse)Z FEFAE A4E AZA
ARe gao] unjssch 10m Foldd B2@
ARAZE HET Ao 188A ANRAHNT
9 go) 42Aug B2 ¥AHE R RYL
58m Eoldd BEY /AARE AEW B
= o9uAs ARAHAZRY gol AZ R %
& %74 @e 2y dRE AWREY 53
zolo] et TFolu} drIRHEIL Aold BE
A oEge 5 9x AFH $EAE Eold 7%
A2E AH4E Bost 988 AN U 2
Sxw, 79 8olA BE wsh o] ARAH7I
o 27el4 148 F712 ool we 58m 7]
AR 2AY AZA7} 10m F|4ARd 2A
@ guo 24H9 A%e nde ¢ 4 9o
29 9 % a9 102 27 wEsed 2 A5e
1o 43 Be 4% e



73 BEHEB BE eI | $25% H25% 20005

a8 994 mE gl o], 10m 7 AAEY
ARULEE 2T dFA7 M BE4EA &
€ Bgen, I0m 71348 a23YEL 1A
&7} A4ol wE ASAEYE 2 & B
Aok, EdHEYd A4 AEEUgEs agds
o FRAEY #HFae BXE By mas,
TALE Z2ddA 2 o 10m 7|AAES ¥R
HEg HEde Ao uFAdAY, EEYEE
HE3e Z9dE 4FA Oy 2L FA3
HAE HAJEAY WHES B BASER ]9
A4 23 4 ok £, A gr1&H9x
g o] A hA7Ite] 1 BLdE aY 89
HE viel o] 10m 7] 4AR R 58m 7[4AE
& o] &3le Ao dFX9 HAiHYE PAGE
o gas.

a9 10914 B s} Zo], E3E 2 AY
& n3A & AgE 4&A gy B4 H
e FEo] o] FAATA FHLdE 3
gatA ke Aoz Jebgd. g, Y9 1
29} 58m 7]dA R A P& e H43
t YEuets A 713AE dYa3es &2
s

23}

2 dFd A INDAC ZE /a3 AGA 7]
3 @ AN EAY $HEAF 2dg AH4 ¢
e FEE A8 494993 Fad4A 45
371% 2 €9% 4554 FE9 INDAC 2=
&9 HE Pr1E YAt =§, AN E
29 33F PEHY(nILE, AEW $E, &
HuE), TEEF, AY 28 £F 5o gE A
FT4 dF9 ¥yE FAXY um HYrge
2R, FALRd HE4E 4+ A& JY AR
dgete T&aYrl.

3% 2 £9%F 4552 ¥E9 INDAC =
E dqdFX9 vlu¥gst 47, 44494 F49 4%
T4 FE 433 3T 844, Y9
B34, d8%9 9% 59 AgHAE E78n
TFARF 28 AR BFAL HAFHAE
AErLe ASE I BAFE A £ AN
o} £%, INDAC ZEd 348 £9%F 43F2

pio)

€9

FE HAYE & d/W FEFY AFF2
5o Hyle] AgAel 21T FXHo o
o Hgse AL A 3 C8¥ HyAe
133 A5¢ ¢+ U '

A3 713AE 494 =28 A% =
4 24, gge 4 A¥e 1A e B
$ollv 434 dd 4 HrtHE FE A
TAAdFA H&3rde JFsA @2 A=
ettt wetA, EgEe nede Fvde
58m 7|47 s PR A Brj&Ed
A& Hrtstelol = AL YENT

AT

¥ d7E FrlefdA A4 F3NdTA
de oz FPHYFUD

Zagd

1. 387)1e8 1A A98-123, SANE 5& 3
e 71€ (1998).

2. §4UF FY BFPNEEAE Y, $7H
FAl (1994, 1997, 1998).

3. mefF¥ #FFYYI ¥ #ERY HY, ¥
AU A A T4, KAERI/NSC-397/89 (1989).

4, XOQDOQ : Computer Program for the
Meteorological Evaluation of Routine Effluent
Releases at Nuclear Power Stations, PNL,
NUREG/CR-2919 (1982).

5. INDAC == H3d 1, ¢39A44¢Are4,
zg23y $2W35:99-01-25 (1999).

6. FAY FFGFHI} HAZIEANE, dILA
HAH71&4 (1998).

. §AYAE FH BFEA R HAruA, @
FdAE A7 &9, (1994, 1997, 1998).

8. USNRC Regulatory Guide 1.109, Numerical
Guides for Desigu Objectives and Limiting
Conditions of Operation to Meet the
Criterion ALARA for Radioactive Material in
LWR Effluents (1977).



FUYEAY WEa=(NDAC)Y A58 98 4494 Y Y554 5 4349 4349 vl 37} 79

Table 1. Occurrence probabilities of atmospheric stability classes in SSW down-wind sector

Stability classification Pasqui‘ll Occurrence probabilities(%)
categories Year 1993 Year 1996
Extremely unstable A 279 10.2
Moderately unstable B 8.0 1.2
Slightly unstable C 19.0 1.0
Neutral D 314 114
Slightly stable E 10.6 21.0
Moderately stable F 1.4 51.4
Extremely stable G 1.7 3.8
Total 100.0 100.0
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Fig. 1. *H concentration in air at the dormitory  Fig. 2. *H concentration in air at the Chungku
based on meteorological data in 1993 training center based on meteorological data in
1993.
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Fig. 3. *H concentration in air at the dormitory Fig. 4. H concentration in air at the Chungku
based on meteorological data in 1996. training center based on meteorological data in
1996.



... Woksuna AA996-dormitory. ...

+

H-3 Conc.(Bg/t. )in Pine Needle

Fig. 5. % concentration in pine needle at the
dormitory based on meteorological data in 1996.
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Fig. 7. M concentration in air at the Chungku
training center based on meteorological data in
1997 with respect to wind categories.
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Fig. 9. % concentration in air at the Chungku
training center based on meteorological data in
1997 with respect to release modes.
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Fig. 6. 3 concentrationn in pine needle at the
dormitory based on meteorological data in 1996.
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Fig. 8. % concentration in pine needle at the
Chungku training center based on meteorological
data in 1997 with respect to measuring heights
of weather data.
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Fig. 10. M concentration in air at the Chungku
training center based on meteorological data in
1997 with respect to consideration of terrain data.



