AGAE FRTAE A F/1A%46 BE A% 1A

8 o

PAr A 40 74‘7}6% FHAFHEANTFY dFd e YIRS AgHon BAEY

oo i ErIzME &3 345718 Ao, A Ar2AME FAH GAAe FRAEe

AARste] EAMsTh S =RA AdI=ERAE MACCSE AHE 3 =423 d8 5de 1
H

AN
3ol AAF7IE 1080 1312 AT ol fdme] A=) #iko
gk Zow yeiEth olfd: AddE TAHAE J7b wE fd= A
o] 109, 100uH el il FEo] LA = NRCe b &3] S35 w4

Abstract

In this paper we perform risk analysis for containment intergral leakage rate test interval
relaxation. As a model plant Ulchin units 3,4 are selected. Using MACCS code, we calculates
three risk measures: total latent cancer facilities, population dose, and individual latent cancer.
Results show that current test interval 1 test during 5 years can be relaxed to 1 test during
10 years without imposing additional risk to public. In additions, it is shown that the increases
of leakage rate of containment by 10 and 100 times more than design leakage rate causes

very low additional risk, of course, which is below the NRC safety target.
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Risk(BL) = 4 Risk(NL) + 4 Risk(CF) + 4 Risk(CB) + 4 Risk(IF)

o] 71 A, BL = 7]E79-(Baseline)
NL = A4+ (Nominal Leakage)

CF = A3 E 3¢ (Containment Failure)
B = Ag#AE $3)(Bypass Containment)
F = 2471 & 424 9 (solation Failure)
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Azl
1 (Tech.Spec [2.33E-6| 3.62|25.14| 9. 0. |1.60E-02[6.22E-05| 0.0E+00 | 4.89E-07 | 1.081-05 | 6.20E-05 | 5.02F -06 | 4.78F-07 | 9.450-07 | 4.68E-05 | 0.06+00 | 0.0F+00

Leak rate)

AgEzd
2 | (Tech.Spec | 34E-6| 154| 26. 9. | 0. [1.43E-02]1.33E-04 | 0.0E+00 | 1.65E-07 | 3.49E-06 | 1.38E-04 | 1.09E-06 | 0.0E+00 | 1.276-07 | 2.76E-05 | 1.62E-06 | 0.0E+00
Leak rate)

Early
3 Idll} 1.3E-8 | 4.48| 36. 9.1 0. ]9.7E-01 | 3.9E-03 [4.06-02| 5.6E-05 | 1.76-04 | 4.8:-03 | 9.7E-05 | 1.9E-05 | 8.1E-05 | 2.1E-02 | 1.7E-02 | 5.6E-07
_eak
Early
4 i 1.8E-8 | 4.48| 36. 9. | 0. [1.06+00 | 3.00-02 | 2.1E-01 | 1.9t-04 | 9.3t-04 | 3.60-02 | 4.16-04 | 8.76-05 | 4.16-04 | 1.00-01 | 8.26-02 | 3.26-06
Rupture
Late
6 Lll; 29E-7| 72.| 36. 9. | 0. [94-01 | 24E-03 | 0.0t+00 | 4.4E-04 | 1.1E-03 | 1.76-03 | 1.0£-03 | 1.5E-04 | 4.3t-04 | 1.6£-02 | 0.0t+00 | 0.0E+00
eal
Late
8 Lak 1.61E-7|73.6]| 36. 9. | 0. [94E-01| 1.7E-03 | 1.5E-02 | 3.0E-05 | 6.9E-06 | 2.3E-03 | 2.4E-05 | 3.5E-06 | 9.7E-06 | 2.5E-03 | 3.2E-04 | 3.9E-08
eal
Lat
10 R ate 1.46E-7| 72.| 36. 9. | 0. [ 1.06+00 | 4.9E-03 | 0.0t+00 | 4.6E-04 | 2.5E-03 | 5.6E-03 | 1.96-03 | 2.76-04 | 8.06-04 | 2.76-02 | 0.0E+00 | 0.0E+00
upture
Late
12 R ate 78E-8|88.17 36 9. | 0. [96-01|89E-04 | 1.3t-02| 3.1E-05 | 6.9E-06 | 2.1E-03 | 2.5E-05 | 3.5E-06 | 9.8E-06 | 2.5E-03 | 3.1E-04 | 4.26-08
upture
Basemet _
13 Melt 162E-7|116.5 22. | 05| 0. | 9.26-01 | 9.76-04 | 5.3-02 | 1.7E-05 | 4.2E-06 | 6.8E-04 | 1.7E-05 | 3.06-06 | 5.5£-06 | 1.3E-02 | 4.86-03 | 7.2E-08
VIel
a -mode ) e .
14 fal 7.33E-9| 237 36. | 268] 0. | 9.6£-01 | 9.4E-01 [0.0E+00 | 1.6E-03 | 1.16-01 | 9.4E-01 | 1.9t-02 | 4.00-04 | 59E-03 | 1.4E-01 | 0.0£+00 | 0.0E+00
ailure
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15 | (Tech.Spec |4.92E-7| 5.8:

Leak rate)

o
o]
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66.18| 9. | 0. |6.316-02]2.31E-04]0.00+00 | 1.326-05 | 1.981:-04 | 3.68E-04 | 8.681-05]9.61E-06 | 1.86E-05| 6.326-04 | 0.0E+00 | 0.0E+00

Isolation

16 Fail 54E-9 | 09(39.32] 9. | 0. | 1.06+00 | 2.6E-02 [0.00+00 | 2.3t-05 | 3.8E-04 | 2.7E-02 | 1.4E-04 | 1.86-05 | 2.6E-05 | 1.5E-02 | 0.0E+00 | 0.0E+00
Tailure
Isolation

17 Fail 2.76E-9| 091{39.04| 9. | 0. | 9.56-01 | 1.3E-01 |6.50-02| 7.6E-04 | 1.6E-02 | 1.3E-01 | 6.3E-03 | 4.6E-04 | 1.1E-03 | 7.76-02 | 1.9E-04 | 1.3E-07
Tailure

18 | IS-LOCA | 1.2E-9 | 356]40.01 [14.7:| 0. | 3.06-01 | 2.4E-03 [0.0E+00 | 1.2E-05 | 2.9E-05 | 3.2E-03 | 1.4E-05 | 2.0E-06 | 4.3E-06 | 1.6E-03 | 0.0E+00 | 0.0E+00

19 SGTR LI9E-6| 3.2| 39.1

©
o

9.5E-01 | 1.3E-01 [0.06+00 | 8.6E-04 | 4.6E-02 | 1.3t-01 | 1.46-02 | 1.96-04 | 7.16-04 | 49E-01 | 0.0E+00 | 0.0E+00

F 2. AAEA ARl o5t AldbE A R OARLAL B2kl A
th 7] gHakQl =} 1991 1992 1993 1994 1995
Rl 8.593E-6 9.711E-6 9.813E-6 1.079E-5 1.328E-5
AFILA] 4.693E-4 4.933E-4 4.955E-4 4.974E-4 5.002E-4
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0.0-1.6| 1.6-3.2 | 3.2-4.8 4.8-6.4 6.4-8.0 | 8.0-16 16-32 32-48 48-64 64-80
N 6 - - - - - 2 - - - 8
NNE 3 - - - - - - - - - 3
NE 3 - - - - - - - - - 3
NEE 3 - - - - - - - - - 3
E 6 - - - - - - - - - 6
SEE 17 24 - - - - - - - - 41
SE 25 555 931 224 - - - - - - 1,735
SSE 25 398 1,044 1,270 555 529 2 154 - - 3,977
S 25 153 1,037 1,233 688 3,981 5,971 11,588 15,394 4,656 44,726
SSW 25 174 825 632 578 4,767 3,077 5,921 13,276 8,994 38,269
SW 25 75 126 176 264 2,278 932 4,245 8,080 10,109 26,310
SWW 25 75 126 176 226 1,417 1,685 5,787 16,431 26,403 52,351
W 25 75 126 176 226 1,311 9,225 35,428 9,621 16,097 72,310
NWW 25 75 126 176 226 1,205 9,682 31,079 19,128 20,447 82,169
NW 25 75 126 176 210 1,342 3,957 6,179 16,519 11,491 40,100
NNW 20 38 102 144 121 884 4,134 41,214 84,218 8,258 139,133
coe 283 1,717 4,569 4,383 3,094 17,714 38,667 141,595 182,667 106,455 501,144
I 4. €7 34 7] MACCS HAtze 2443
e 718 H$- (20%/Y)
=97} 91 92 93 94 95 5t
% AAA A (JRY) | 208E-4 | 211E-4 | 1.85E-4 | 2.05E-4 | 2.09E-4 | 2.036E-4
FadeE (9 - A/RY) | 442E-1 | 449E-1 | 398E-1 | 4.39E-1 | 4.45E-1 | 4.3462E-1
10 mile ool A <] 7H
4 orFE (/RY) 5.98E-10 | 7.32E-10 | 4.83E-10 | 7.19E-10 | 5.39E-10 | 6.142E-10
HE AA 71 FAHE02%)
S AR 91 '92 '93 '94 ‘9% 3t
Z A3 XA (JRY) | 1.92E-4 | 1.90E-4 | 1.71E-4 | 1.88E-4 | 1.89E-4 1.86E-4
FAZ (- A/RY) | 408E-1 | 4.04E-1 | 3.67E-1 | 4.02E-1 | 4.04E-1 3.97E-1
10 mile ool Ao 73
414 o9 HE (RY) 5.25E-10 | 6.75E-10 | 4.36E-10 | 6.67E-10 | 4.93E-10 | 5.592E-10
¥ 5 &4 34 7] Y¥d = BAAF (9243 VAAE AR
i AANEFAE 7] B9 AFAE
=AA A
0.2 9%/9) (2.0 %/9) (20 %/Y)
ZF HAA IAAH/RY) (in 50 mile) 1.90E-4 2.11E-4 4.24E-4
F A% (person-rem/RY) (in 50 mile) 4.04E-1 4.49E-1 8.97E-1
M ZAAA FYFE(/RY) (in 10 mile) 6.75E-10 7.32E-10 1.28E-9
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