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Leak-Before-Break Assessment Margin Analysis of Improved
SA508-Gr.1a Pipe Material
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ABSTRACT

The effect of improving the tensile and J-R fracture toughness properties of SA508 Gr.la on the LBB margin for
the main steam pipe is investigated. The material properties and microstructure images of the existing main steam piping
material SA106 Gr.C used in domestic nuclear power plants and the newly selected material SAS08 Gr.la were compared.
For each material, LBB margins were calculated and compared through finite element analysis and crack instability evaluation.
The LBB margin of the improved SA508 Gr.1a is found to be greatly improved compared to that of the existing SA106
Gr.C and SAS508 Gr.la. This is because of the increased material's strength and J-R fracture toughness compared to
the previous materials. In order to analyze the effect of physical property change on the LBB margin, the sensitivity
of each LBB margin according to the variation of tensile strength and J-R fracture toughness was analyzed. The effect
of the change in tensile strength was found to be greater than that of the change in fracture toughness. Therefore, an
increase in strength significantly influenced the improvement of the LBB margin of the improved SA508 Gr.la.

Key Words : Leak-Before-Break(3eH354d), Main Steam Line(557 |93, LBB Margin(LBB ¢1-5-%), SA508 Gr.1a,
J-T Analysis(J-T ¥7}), Material Property Improvement(§ 284 7141), Leakage Crack(-737%)
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T.E. = total elongation (%)

Tmae = material’s tearing modulus C, m = coefficient and exponent of J-R Curve
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Fig. 1 Comparison of stress-strain curves
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l (a) OM image

(b) SEM image
Fig. 3 Microscopic observation of SAS08 Gr.la (As-is)
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Fig. 4 Microscopic observation of SA508 Gr.la (Improved)
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Table 4 Result of J-T analysis

Bending moment
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Table 5 LBB margin according to J-R curve variation
J-R curve -20% | -10% 0% 10% 20%
LBB margin | 1.171 1.196 1.219 1.240 1.260
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Fig. 7 Stress-strain curve for sensitivity analysis

Table 6 LBB margin according to stress-strain variation

Change | -10 % | -5 % | 0 % 5% | 10 %
o 2.3593 | 2.3794 | 2.3969 | 2.4151 | 2.4266
n 42625 | 42441 | 42281 | 4.2125 | 4.2026

curve

DLC (mm) 2244 | 2226 | 2205 | 2181 | 2154

LBB margin | 1.134 | 1.185 | 1.238 | 1.301 | 1.343
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