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Integrity Evaluation of Kori 1 Reactor Vessel
for Rancho Seco Transient

M. J. Jhung, Y. W. Park and J. B. Lee

Key Words : Pressurized Thermal Shock (7} ¢} <d % ), Reactor Vessel (Y =} 2 8-7]), Struc-
tural Integrity (+&714 4]), Critical Crack Depth (] Al#<d 7 ¢}), Effective Full
Power Year (& A&E8$Hdd4), Crack Initiation(7+<d 214), Crack Arrest (7

2AA)
Abstract

In this paper, Rancho Seco transient which is reported as a typical pressurized thermal shock
event is postulated to be occuring in the Kori unit 1 plant, the oldest nuclear power plant in Korea.
For the given material properties, transient history such as temperature and pressure, and
postulated flaw, the stress distribution is obtained to calculate stress intensities for a wide range
of assumed crack sizes. The stress intensities are compared with the fracture toughness, which is
determined using the material properties and the distribution of the nil ductility transition
temperature, to determine if cracking is expected to occur during the transient. The allowable
operating year for the transient is determined and the evaluation results are discussed.
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Table 1 Vessel properties of Kori nuclear power
plant unit 1

Property Value
Vessel thinkness 6.5 inches
Material SA 508 class 2
Cu content 0.22 weight %
Ni content 0.69 weight %
Initial RTwpr 0°F
Fluence at end of life 5.6E19 n/cm?
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Fig. 4 Neutron fluence as a function of operating
time
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Table 2 Summary of analysis results for PTS evaluations

EFPY Fluence First crack initiation Critical crack depth
(E19 n/cm?) a/w sec a/w sec

1 0.18 N.I* N.L
2 0.35 0.732 4410 0.706 4800
3 0.52 0.705 3930 0.516 4635
4 0.71 0.166 3240 0.136 3540
5 0.88 0.147 2820 0.093 3300
6 1.05 0.131 2580 0.075 3150
7 1.24 0.115 2400 0.064 3045
8 1.40 0.113 2280 0.058 2970
9 1.60 0.117 2160 0.052 2895
10 1.75 0.101 2100 0.049 2850
11 1.95 0.110 2010 0.046 2790
12 2.13 0.108 1950 0.044 2745
V 13 2.31 0.098 1905 0.042 2715
14 2.50 0.094 1860 0.040 2685
15 2.67 0.099 1815 0.039 2655
16 2.86 0.114 1770 0.038 2610
17 3.02 0.092 1755 0.037 2595
18 3.20 0.091 1725 0.036 2580
19 3.40 0.091 1695 0.035 2550
20 3.55 0.099 1665 0.035 2535
21 3.75 0.109 1635 0.034 2535
22 3.90 0.102 1620 0.034 2505
23 4.10 0.094 1605 0.033 2490
24 4.25 0.093 1590 0.033 2490
25 4.40 0.094 1575 0.032° 2460
26 4.60 0.091 1560 0.032 2460
27 4.75 0.093 1545 0.032 2445
28 4.90 0.097 1530 0.031 2430
29 5.09 0.097 1515 0.031 2430
30 5.21 0.111 1500 0.031 2415
32 5.60 0.093 1485 0.030 2400

* N.I . No Initiation
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