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Development of Main Steamline Break Entrainment Methodology
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Abstract

The entrainment methodology for the analysis of Main Steam Line Break (MSLB) accidents
consists of running LOFTRAN and RETRAN-3D models in an iterative manner. The
LOFTRAN model is a representation of the entire Nuclear Steam Supply System (NSSS) that
calculates the mass and energy releases. These releases are input into either a Containment
calculation or an Environmental Qualification (EQ) calculation. The LOFTRAN model requires
the input of the time dependent break quality, since LOFTRAN does not have the capability to
perform this calculation. The RETRAN-3D model only represents the Primary and Secondary
sides of the broken loop Steam Generator (SG) and calculates the time dependent break quality.
The output from the LOFTRAN calculation provides thermal-hydraulic boundary conditions to
the RETRAN-3D model, and the RETRAN-3D calculated time dependent quality is input back
into the LOFTRAN model. The applicability criteria are defined as those physical and
operational parameters of the Steam Generator design that must be in reasonable agreement

with those of the test facility and the range over which the benchmarked tests were run.
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AVERAGE QUALITY (%)
Testsets MEASURED CALCULATED MEAS/CALC MEAS-CALC

1 58.9 100.0 0.589 -41.1
2 69.5 100.0 0.695 -30.5
3 77.1 100.0 0.771 -22.9
4 21.7 21.4 1.014 0.3
5 25.7 26.7 0.963 -1.0
6 41.3 36.4 1.135 4.9
7 65.3 68.2 0.957 -2.9
8 25.8 21.6 1.194 3.9
9 36.5 31.0 1.177 4.2
10 48.1 43.6 1.103 45

Average Value 0.9598 -7.900

Standard Deviation 0.1999 16.191

Multiple the Calculated Value by 0.9598 + 2.911*0.1999 = 1.5417
(95/95 value of the calculated quality relative to the measured quality)
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