s [=]
S|l= T_.

e A s 20013 FASE

ER

{ A pp. 16—~21

KSME 01F003

4 Aol q@ AFd%E A9t

MM dud zepe Tas”

Pressurized Thermal Shock Re-Evaluation Studies for Korean
PWR Plant

Sung-Gyu Jung, Hyun-Su Kim, Tae-Eun Jin and Chang-Hee Jang

Key Words:

Pressurized Thermal Shock(7Fet@%2), Probabilistic Fracture Mechanics(Z-& &4

3] §3}), Screening Criteria(A A} 7] ), Failure Probability(3}<=2H§)

Abstract

The PTS reference temperature of reactor pressure vessel for one of the Korean NPPs has been

predicted to exceed the screening criteria before it reaches it's design life. To cope with this issue, a
plant-specific PTS analysis had been performed in accordance with the Regulatory Guide 1.154 in
1999. As a result of that analysis, it was found that current methodology of RG. 1.154 was very
conservative. The objective of this study is to examine the effects of changing various input parameters
and to determine the amount of conservatism of the current PTS analysis method. To do this, based on
the past PTS analysis experience, parametric study were performed for various models using modified
VISA-II code. This paper discusses the analysis results and recommendations to reduce the conservatism
of current analysis method.
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Table 1 T/H analysis results for representative
transients
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Table 2 Analysis models

W% _ 23 3 Q1A ZFHEH .
3 4 EY =5 iy R A
Base Fodd | ®HW Marshall | NRC ES: RG 1.154
Case 1 | AR=6 Bl Marshall | NRC A 2838 T3
Case 2 | AR=6 ) A Marshall | NRC njHkg A534 2 A £
Case 3 | F&zad| =AW Octavia | NRC njaky AEEXE 3
Case 4 | Fotdgt| =W Marshall | ORNL u]vkg 304 F3
Case 5 2ota¢ | ®EW Marshall | Master S s elA =4
Case 6 | Fozg | IAW Marshall | NRC ghod s 2% g
Case 7 | F@24%| nd Marshall | Master Bk 2553 o F+Master T4
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Table 3 Input parameters for base case analysi _
put P ySs o 2] )2 2o ORNLO| AAF 42 ASME
RS gza | TERY | mun o IR B4 Aoz A ()t BTk
ZF3A~ 3.895>x10"n/cm*| 0.16 ¢ =0
Fe 0.29 (wt, %) 0.07 - Kic=36.2+49.4¢ 0T FTo T RT < —50
VAR 0.68 (wt, %) 0.05 - -
RToorm 0T 5 T3, Kic=55.1+28¢ "I T_RT yr > =50 (4)
ARTwor RG 199 Rev2 | 14F | +£3¢ Kp=19.9+43.9¢ " KT T _RT\r < 50
Kic NRC 015 to T —RTamr)
K. NRC 010z | *o Kp=70.1+6.5¢ ""FT X% T _RT\pr > 50
Z28F /A F3EW - -
R e LA Marshall - - 02T — KT aon 5 100
Agdn 0.06871/6 - N Kic=1.43(33.2+2.806e ™ bl ®)
499 43U 84F - - 0.0145(T ~RT pr + 160)
Kp=1.25(26.7+1.222
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Fig. 1 Marshall and Octavia flaw distributions
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Fig. 2 Typical residual stress distribution of
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