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A Study on the Applications of Leak-Before-Break Concept to RCS Loop for Kori Unit 1
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ABSTRACT

The development and application of the Leak-Before-Break concept to Kori unit 1 nuclear
power plant piping are reviewed. A general procedure and criteria of LBB are also
introduced. In order to study feasibility of LBB, a limit load method and a J-T method
are evaluated for comparison. Both methodologies are applied to the stainless steel and
carbon steel of reactor coolant system. The stability of postulated through wall crack on
the nuclear piping are verified with elastic—plastic fracture mechanics using finite element
method. It is concluded that the limit load and J-T method are acceptable for nuclear
piping materials.
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Table 1. Effects of Ramberg—Osgood
Constant ¢ and n on the Estimation
of Crack Length

Table 2. Comparison of LBB Loads
Calculated from Limit Load Analysis
and J-T Analysis (With Z Correction

Factor) (unit: in—kips)
Material Stainless Steel | Carbon Steel
0% 0% 0% Material Type CASE CASE T
. % ~ | 0% ~ | noy~ro, | 0% T M 2
Strain Range 5o 10% 0%"5% 10% 1 2 Method
a 127 | 296 | 105 | 305 Stainless Steel | 51730 59209 69500
n 472 344 9.50 6.50
Crack(, L)ength 46 | 36 | 56 | 40 Carbon Steel | 44557 51810 66000
in : ) ) :
HaRMols
(ks 27344 27344 M o= Gy; U,
0o (psi) 25375 34800 6.+ o
= Yy - u 15} A=
E(psi) 25 26E6 26 50E6 @ o/~1.15 5 = tEE e

Table 3. Comparison of LBB Loads Calculated from Limit Load Analysis and
J-T Analysis (Without Z Correction Factor) (unit : in—kips)

Material Type CASE 1W CASE 2@ J-T Method

Stainless Steel 83000 95000 69500

Carbon Steel 86000 100000 66000
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Fig. 2 Comparison of J-T evaluation
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