Calculation of Stress Intensity Factor on Pressure Tube in
Pressurized Heavy Water Reactor
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Abstract

It is written in the CSA code to evaluate and certificate the safety of the pressure tube
with flaw of PHWR through the fracture mechanics analysis if the flaw size is not
code-allowable. The indirect method to find the stress intensity factor is described by ASME
Boiler & Pressure Vessel Code Sec. XI which is based on the infinite plate. The stress
intensity factor for the cylindrical vessel can be found indirectly by Raju & Newman method
and the method described by EPRI Ductile Fracture Handbook. The stress intensity factors
for the flaws in the pressure tube was calculated by the finite element method in this paper.
The results was also compared with those calculated by EPRI and ASME methods. It was
shown that EPRI and ASME methods give more conservative stress intensity factors than the
finite element analysis does. It was also show that 2-D finite element analysis using the line
spring element is very efficient and gives good results comparing with 3-D finite element
analysis.
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