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ABSTRACT

Nuclear Power Plants (NPP) should be designed to have sufficient safety margins and to ensure seismic safety against
earthquake that may occur during the plant life time. After the 9.12 Gyeongju earthquake accident, the structural integrity
of nuclear power plants due to the beyond design basis earthquake is one of key safety issues. Accordingly, it is
necessary to conduct structural integrity evaluations for domestic NPPs under beyond design basis earthquake. In
this study, the Level 3 LBB (Leak Before Break) evaluation was performed by considering the beyond design basis
earthquake for the surge line of a OPR1000 plant of which design basis earthquake was set to be 0.2g. The beyond
design basis earthquake corresponding to peak ground acceleration 0.4g at the maximum stress point of the surge
line was considered. It was confirmed that the moment behaviors of the hot leg and pressurized surge nozzle were
lower than the maximum allowable loading in moment-rotation curve. It was also confirmed that the LBB margin
could be secured by comparing the LBB margin through the Level 2 method. It was judged that the margin was
secured by reducing the load generated through the compliance of the pipe.
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Table 1 Comparison of LEVEL 2, 3 requirements for
LBB assessment in NUREG/CR-6765%

LEVEL 2 requirement LEVEL 3 requirement

Physical dimensions Same as LEVEL 2
- Pipe diameter
- Wall Thickness

Thermohydraulic conditions | Same as LEVEL 2
- Temperature

- Pressure

Material property data Same as LEVEL 2
- Stress-strain data
- J-R curve data

- Leakage flaw type

(fatigue crack)

Specialized computer codes
- Leak rate code
- Fracture mechanics code

Same as LEVEL 2, except
also need a finite element
code for dynamic pipe
system evaluation

Elastic-plastic fracture Same as LEVEL 2
mechanics analysis
- J-estimation schemes or

FEM analyses
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Table 2 Leakage Crack Size of Surge Line

Locations DLCS (a) 2 DLCS (2a)
(6/7) (6/7)
Hot leg surge 0.180 0360
nozzle
PZR surge nozzle 0.144 0.288
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Table 3 Comparisons of LBB margin for procedure

Location Crack LEVEL 2 LEVEL 3
Hot leg a 0.95 1.06
surge nozzle 2a 0.86 1.04
PZR a 0.91 1.04
surge nozzle 2a 0.85 1.02
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