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Abstract

STARDOSE computer code is the designed code for which is calculated the dose of
control room and off-site dose on design basis accident of nuclear power plant. Tuput
files of STARDOSE are libfilel.txt which has decay constant and dose conversion
factor, and input.dat which structurally expresses the real plant model by editor. Tt is
given much advanced result with using newer dose conversion factor in libfilel.txt.
In this study, therefore, case study is performed that is made input.dat file for LOCA
and libfilel.txt which is included newer dose conversion factor and core inventory on
APR-1400 and UCN 5&6. The result of case study is compared and analyzed.
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2. STARDOSE #Aitsi=
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STARDOSE AAta=s= A= AAVIE Aol A 2= Alojdat 29 ks &7
el aeks At o)== 10 CFR 503 10 CFR 219] Appendix Bell ¢l Ashol] 2-4317]
of ¢utt} o] APR-14009] w92 control volumed junction® 1} wjx] o] Jofx
A& Z%—‘E‘jr. T8-S HE 87 A8 FIAE A AHE AT FakEd
o s aEsiA AEAAEE =h

L F-A7Fe] glojx, STARDOSE= WElY vl ks ALk 9 o] oF 3%
NFAZBAAHDCF)E ARt DCFe 99E  vem— m?®/Ci—sec ©]tF. STARDOSE®] A]

control roomo| A1 9] €]§- 9= 2ul Mg Abelr] A FEE 6°. =5 finite
correlation factor® AF&3 T} Control room<&ltel A €] 7*‘3} 9 FA s FHetr] HsA
i= control room QoA ERE ofufz} o] F-of e vl Adele] e e E s opdit
o] E3 TEDEES Ae u Z 923t STARDOSEOHHL control room HY ]/‘14 ks
b Aol e e skA] @FUTh ol F Bekstr] flE o F-elA e ARE 7 & A
BEHE 18d AAE AFEEIA B Erh FYoE Qg I Fo| A E A o
e e A ARG AFe diE S dEAsIAE ARES

WA Ede control volume, junction, core, environment®] 47FA| 2 A H o] gl
3tibe] control volume Control Room(CR)& 7Fe|Z & Atk =& CR Stel A=t A
AbE ALY 5 Jl9] environment location, & Exclusion Area Boundary(EAB), Low
Population Zone(LPZ)ol A AxkE 4 it}

Aol A o] WA g sk thg 2T Control volumedl A 374 02 WhALG o]
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(7}) Input, Execution, Output

STARDOSE= + 7[R wlHo g Adst 4= glvp. F 71x] v 2% Libfilel txts =
Hlsl7] {8l oty 7t AbERTh AHAARS A &s7] A non-safety related GUI ¥
o] input.dat, config.outs ==t AFEHET outputd} €l EDITTIME.RUN 33t
RESULTS.OUT #do] £

safety related application®] STARDOSEE A}&£3}= 7o o & 24 Libfilel.txt}
3} input.dat Y-S WS STARDOSE.exeE A A|71H Ay} =&},

(1}) LIBFILEL.txt
A A Zoll= FAdae s U aF] s HolE.
A Ftell= 7 vtk A7) 9459 ARt vk 187HA item o2
Tk 187HA itemE ol A 0olghal Y eh=

ﬂl

item< dummy input®]t}.

(th) INPUT.DAT

o] ML WAL mES FASEH Bedh FEY #AE FFoz HoJr core
object®} environment object®= ©A| 3Furt &3 ok AT junction object®} control
volume object™= o8] 7] Ao% ko] edit time input block< edit_time2. %= A
2% o] end_edit_timeo = EyWtl A7 Il o g FEIIT participating input block<-
participating_isotopes® ] 2F% 2L end_participating_isotopes® E#4+=4d #HE isotope
52 gWoz FHEFY UE groupeES 2 vy FHEEFE Aol ok

L3

okl %2



(2}) Environmental Object Input block
site boundary ¢+ LPZo| A ] & Eo| gk Auwts ¥3talar v}

(v}) CONFIG.OUT
o] MUE core? control volume, junction, Environment 7} o]@ A A% o] 9=
WolFa oy dFEE5o HES Hojerd, 3 UdE object FAEC] FoiA i

input.dat3-{ o] S HESE WHE A3

(v} EDITTIME.RUN

o] UL 7f edit7b Evhar AsE wiwir) oA AHPT 2 HPA S plantEE S
A Y g loopE ¥l dE FE Folal A& UFAH WHIE yEa

edit #& A3t =4 5 Ao

(A RESULT.OUT

o] wdL ALAREZ AF3tl. Environmento] ™A small dose block< EABS$}
LPZ locationol A2l vl 7}x] AzFS Alastr] 3 @y, 223 Dose summary
block HlZ $lol= & AdaFo] AT, w3k 4o didt WAFE I dose compilation
blocke air_space activityS ¥ 331 ¢ *| 9 EAB®} LPZ locationol| A 9] &g A3
t}. Environment®] 7-%-°l air_space activity: @49 WAleS vEhlE Aol ofye
=9 WA Y g dERITH

3. A4 714 A
(1) APR-1400

At AEE FEHAXE WAM 982 NUREG-14650 WARA A E-S A3t o

H
ALEge AddE2FHe FEo 482 5 vk =4l lodined] 74 Hl&2

Todine Composition : elemental 0.0485
organic 0.0015
particulate 0.95
(b AR 5]



(th AddE AAF4EE

ATl A Ve AAARE AR o R, Aal § 24X3FE<ke] APR-14009 A=
AAFAES 015 [vol%/day]lZ AAZ AT} 2447 0] %2 FAES AAFTAES] 50%
o] &%l 0.075 [vol%/day]Z AAE T o] B A 7pAole 3 5 ot}

(2} AeA]zde o gk whALAY g o] AA A S (spray lambda)
Organic Todine¥} Noble GasE A 93k AF 17 dlsle] 2 A|xdoe] o3 AAE

1 3k Ak

F 1 GAAgel] 8 A g

Time After Accident [sec] Spray Removal Rate [1/hr]

30 - 200 3.0

200 - 1830 1.8

1830 - 2000 6.5

2000 - 2800 8.0

2800 - 3600 N

3600 - 6510 7.45

6010 - 7300 4.0

7300 - 9000 2.6

9000 - 10800 2.2

10800 - 21600 1.8
21600 - 09

(mp) A9 at v gEAY Alo]e] E3HE

3 2. HFR| o BjHFR o Apo]e] ZFlE
Time after accident(sec) (unz/g;;l?g deggle/hr) MIX(Ingm?ate

80 - 600 2.0 26,100

600 - 1830 8.9 116,145

1830 - 4230 10.9 142,245

4230 - 6630 6.8 88,740

6630 - 7530 2.0 26,100

7530 - 9930 9.6 125,280
>9930 2.0 26,000




(vh) 7] gkl &

AZAP AAS =& AFGete] F-AEA i 7] FiIAE &S T AFEE F-A]
= Beaver Valley 19771 Ago]™, ol& mla 7= 80790% F-A9 7] ZikQ1A}
Hoh 2 #s vehde dAEga ¢EA

Z 3 BAEY gl7]8l AHX/Q) [ sec/m?]

Time interval EAB LPZ
0 - 2hr 8.921x10* (700m) N/A
2 - ghr N/A 5.770x10 °
8 - 24hr N/A 3.935x10 °
24 - 96hr N/A 1.714x10°
96 - 720hr N/A 5.202x10 "

Ch AdAR AR

Containment @ 25X 9 (759%) + V]2 9(25%) (¢ A9EF HHE §lv})
AIR volume : 2350000 + 783000 [ /4]
WATER volume D 118400 + 0 [ 4]

(eh) F IF
oo d% 25 NUREG-1465904 AAS dF 2858 722 38k

(A}) ».%7AE Emergency HVAC system

LOCA7} R85+ &< ESFASTE VY A|A2®lg 2EA 71 A 5oL, WA A3 o]
Totol BAow FEHANY. HEXAES FH¢E 230 AT e MEdE
free volume¥} HVAC flow ratet= U ¥ 49} 2t}

1o

o

3 4 HFEAEL free volumed HVAC flow rate

Area Volume( /) | HVAC Flow Rate(cfm)
Aux.Bldg Controlled Area I 2.3x10°8 25,400x2
Aux.Bldg Controlled Area II 1.43x10°8 22, 300x2
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7P stk w3k Z VY Ala"le] "E 58S 9%= /AU By oew Wi

T T o AZol AW Hrle daedE fdke] 3.76x10°[ 4219 volumes 71 dlite]
FTrow JHASIYGTE o]y JAES BIY HEAEZEE Aoz FEHX =
Flow Ratei= 47700[¢fm] &2 38 e 5 S

(Zh) WA EEY rE AR
o]# 3 junctionE9 MEEE vh&3 go
3= YHAE(Flow Rate)® vha3 o] &
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(2) =7 5&63.7]

Oh A

LOCA7} dojd o, Har &9 Feje] =4 Aol A 100%9] H&7d 7|A9 25%9]
iodineo] AYAE W9 t7|2 ¥Z9vta 7St o] WA Ee AU ARz HE ]

FZ=o A4g 4 A
T3k elemental, particulate, organic iodine ZrZtell W3] AGAE 7] e iodine?]
919%, 5%, 4% &Fal 7}A sk}

() WA 1
Axt 218 We holdup &<¢re] WAM 33 dFe] vk
(th A d= 474 4 E
e AAARE Alg oz LOCA ¥ 2427H59ke] 4
(4.167E-5/hr) 2 A A AT} 2447+ o] & 3 i
2= AR

GAE AAFAEL 0.10%/day
=1
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05%/day (2.083E-5/hr)
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() A5 AlS g

A2 913, jodine®] elemental® particulates 3 Eie] A A&S Z+2F 20hr "9 0.43hr !
o2 7FASY organic FH 9 iodine®] AAT 7HAEA @evh Ad dE di7] WY
iodine A9 Al DF+ 7.102.2 7} Ao}

AZAP AAFEE ARSI BB wE 7| 41 E =&3 T

F 5 7] FIRX/Q) [ sec/m?]

Time interval EAB LPZ
0 - 2hr 7.313%10 ¢ 3.237x10°
2 - 8hr N/A 3.237x10 °
8 - 24hr N/A 2.313x10 5
24 — 96hr N/A 1.116x10 °
96 - 720hr N/A 3.916x10 °

(b A A& /s 49



Aol A A= G992 2.859x10°/F o] o).

W Aiks 7] S dg Gl Ao Ad dE 4] %= g ET ol
wre} Abe Ak ohgat 2

At AE 99 0 2.859x10%7#

a4 D 2.144x1054F

HlAg ol 7.148x10°/

() BEA g3 W BEA Y Aole] EFE

A AE e AEmarg g gatele] xtel =glow <l E3ES A7 Ak
A Ao 2 turnover’l vk 7pA o] vhS3} o] Aakdiul
2x7.148x10%> s
o = 2.383x10%c/m
(o}) WFALA 32 ¥ AR
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4 A% AT AR 54

B A= 7]$£9 STARDOSE HAitzz=o] Abgd Az A3 <Qx 1
ICRP-683} ICRP-725 23k HAalo] Maf A% AAE ALESle] /Ad AaE 7
ST},

2,

I
}

o
ol

(1) ICRP-68

ICRP 61°] %% o]&=2 ICRPE T E7]o digh /IAH kinetic?} dosimetric = 2-&
WS o] BaAe] FE HHE o] M2 LHo] ARgsh g Atel hek A d
g A9 e FiE Aeolth ICRP 56, 67, 69914 A 2L biokinetics @ e] ICRP 30
olfz Aeld wapy sEo] tlalA SEHrh 148 biokinetics 2H I A8} 4 90]
el Foi Xl Ze] o] HaAMolA Fojxl Hef it AAE ALtE] fa ICRP-3001 4
T ASe Al AbgdT Aldtel AbgR 223 WARY 7S Q1A= ICRP-609I
A FRE Aoty agER o] BiuAE ICRP-61S tiadtl, Agd wrp ¢w a5
E34<l Anet o M ZL biokinetics ®HB-& g g ICRP-309] 71
=

(2) ICRP-72

o] H.3A&= ICRP-56, 67, 69, 719 v 31719 WAL E2] AHY &0z Q%
e FAY ik ABo] wE committed effective dose coefficient®] 3] shoju},
gk o] HalA = ICRP-6804 2t =tel whs A=k A& Q1A7F Fo) 1 F7F4 Q1 6070

o] "WIAbA dEo] th3l committed effective dose coefficient #FS FUF o] BHiAE= &
718} Ao 3t committed equivalent dose @S FAE= &+=vh o] ICRP dose
coefficients TAEAS} EU A== At TAEASL EUolA Fojd Zdxo] thsdh e

ICRP-6801 4] ol gkt 2,

Q) A4 A%
STARDOSE Hd4Fs2=9] libfilel.txtell %01 A

N A A% A= TFo= Ak A
A= AR R E dA A7 A A F-9F 5 A dE A, 5L
2 213t committed effective dose equivalent & % 471X o|t}. o] 7|4 ICRP-633
ICRP-725 %3] /Mg Az A3 A 352 sk A Az d3dxe) 5%
o2 913t committed effective dose equivalento]t}h. 7]&9] M= A3k <12} v dto]

wstd FEs 99E a#ste] /At AMADE  Imicron® 743 13
committed effective dose equivalent 508 7]z 79 ow, 7k &
absorption types argldle] 7jAsdvh v ¥ 3~694] B F g%l TEHoE ¢l
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[ CEDE ]

8.00E+04
7.00E+04
6.00E+04
5.00E+04
4.00E+04
3.00E+04

rem/

2.00E+04
1.00E+04
0.00E+00

Isotopes (Group 1)

229 5. CEDE & 24k 211k Bl (1)

[ CEDE ]

5.00E 408
4.50E+408
4.00E+08
3.50E+08

3.00E 408

rem/

2.50E+08

2.00E 408

1.50E+08

1.00E 408

5.00E+07

0.00E+00

Isotopes (Group 2)

219 6. CEDE & 2k 211k Bl (2)

5. Azt At

STARDOSE 44522 ol g3e] ztzte] 25l sl Axd At theo
ool |9t}

Fel
i

i 6. APR-1400 7]+ DCF #A{F 3 (29 © rem)

iz

T Thyroid Whole body Skin CEDE

2217t EAB dose 2.23E+002 2.96E+000 2.16E+000 2.91E+000

30¢ LPZ dose 2.72E+002 1.11E+000 2.20E+000 1.01E+001




F 7. APR-1400 A Z& DCF A 47 (4 : rem)

T w Thyroid Whole body Skin CEDE
2A17F EAB dose 7.93E+001 2.96E+000 5.16E+000 5.93E+000
30¢ LPZ dose 1.64E+002 1.11E+000 2.20E+000 1.01E+001

¥ 8 =3 5&6% 7] 7]&E DCF ARF 3 (F9Y : rem)

T w Thyroid Whole body Skin CEDE
2A17F EAB dose 2.49E+002 2. 78E+000 4.85E+000 8.98E+000
30¢ LPZ dose 1.72E+002 4.80E+000 1.45E+001 6.32E+001

# 9 &7 5&63% 7] AEZ2 DCF AR 43 (Y9 : rem)

T w Thyroid Whole body Skin CEDE
2A17F EAB dose 1.73E+002 2. 78E+000 4.85E+000 8.98E+000
30¢ LPZ dose 1.30E+003 4.80E+000 1.45E+001 6.32E+001
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Folgta B4 4 vk At &3 5&67 719 Afol= Agtel ¥dE | Fo]
committed effective dose equivalent®] A& HA3k 122 WHs7t gle iodined EHEH4
ZIA#Eolojd W7l gle AR AT & vk v A A= dE Ao A gl
vhon A 2 sk

w3 28 AL Ayl wlare] 10CFR502] 718 A A 25rem3t A A
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o Ael7t giglo.m® STARDOSEC] 2291 4wk A2k labep A4k dAj= ehdsirtar &
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