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Abstract

An advanced probabilistic fracture mechanics (PFM) code for pressurized thermal shock
analysis was developed. Based on the detailed review of the existing PFM codes, several
improvements in deterministic and probabilistic analysis modules were incorporated into the
VINTIN (Vessel INTegrity analysis INner flaws) code to enhance the accuracy and
applicability.  Especially, to calculate the applied stress intensity factors of semi-elliptical
surface flaws, influence coefficients database for various flaw shapes, depths, and orientations
were utilized. Also, clad stress and weld residual stress analysis modules were added. In
probabilistic analysis, various options in flaw arrest check, reference fracture toughness curve,
and spatial distribution of fluence were included to enhance the flexibility in the analysis. The
analysis results of the VINTIN and other leading PFM codes for a hypothetical PTS transient
were compared and found to be comparable.
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A (DFM, deterministic fracture mechanics analysis
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0.0 0.0625 0.597225 0.91767661 0.0 0.27362175 0.41974645

0.125 0.1875 0.847225 0.97274676 0.833 0.53291779 0.72614885
0.25 0.375 0.972225 0.99531633 0.995 0.78183421 0.92468482
0.5 0.75 0.997225 0.99953696 0.99917 0.95240369 0.99415234
1.0 1.25 0.999425 0.99990414 0.999587 0.99374891 0.99977741
1.5 1.75 0.99985 0.99997499 0.99972 0.99917901 0.99998774
2.0 2.25 0.99995 0.99999166 0.9997617 0.99989217 0.99999892
25 2.75 0.99998 0.99999666 0.999775 0.99998584 0.99999987
3.0 3.25 0.999995 0.99999916 0.99978 0.99999814 0.99999998
3.5 3.75 1.0 0.99999999 0.99978333 0.99999976 1.0
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Axial Flaws (F = 1.5) FAVOR VINTIN
Aspect Ratio Initiation Failure Initiation Failure

1/6 0.001451 0.001448 0.001309 0.001307

110 0.002826 0.002824 0.003150 0.003131
Circumferential Flaws (F = 2.5)

1/6 0.000828 0.000154 0.000931 < 10-6, 0.00003

110 0.001818 0.000290 0.002128 0.000063, 0.00030
* jtalic values were those for (if AAW > 0.5 => considered failure)
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