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Development of CANDU Pressure Tube Integrity Evaluation System

$3%, 3492
Adad e
ol £
A7 g
W&
A LA e

29

CANDU® 2429 2779 8da ¢dBe 715%F ZAA Aol AEH™, AHHA A
22 oslA Asel AAAS Fustaor s}, 1 FrHEAI W FFAh £ ATAME 2
3 wr zZ@sdol B3 HEo) WXy ¢FRY AAYYNE AEHn FHEA FAL F
Qe AANHIL A2de Agsgoh olE 3 Wl Bad dAAE, AAAE, ARAE A
2 2 3%y SeasdA AEE dolewo|22 TS Bl 27HE BE AR HEH
o Bg 2 B A5AES A AW P7HE A8 FFSG B7hH& R ASME Sec. XIe|
FHA3E EUS HHRES ALsdon, AE dolewelast BrtN2UE dAs F7t
Nxde] 5442 BolnA Atk HrHA2EE o4sd Hrie] 27sE AAFEHE FIL
wyoz ANG F o Aee Bl W Frh shssth Add B A= AAE
AUtk AECLAIA 4813 H7F Assh A2 vlagozs & A2de 5842 AFSHAT

Abstract

The pressure tube is a major component of the CANDU reactor, which supports nuclear fuel bundle
and it's containment vessel. If a flaw or contact with their calandria tubes is found during the periodic
inspection, the integrity evaluation must be carried out, and the safety requirements must be satisfied
for continued service. In order to perform the integrity evaluation, complicated and iterative calculation
procedures are required. Besides, a lot of data and knowledge for the evaluation are required for the
integrity evaluation process. For this reason, an integrity evaluation system was developed. The
developed system was built on the basis of ASME Sec. XI and FFSG(Fitness For Service Guidelines
for zirconium alloy pressure tubes in operating CANDU reactors) issued by the AECL. The evaluation
procedure includes the crack growth calculation both by DHC and by fatigue. It also provides the
prediction of fracture initiation, plastic collapse and leak-before-break(LBB), blister formation and blister
growth. This system provides various databases including the 3-D finite element analysis results on
pressure tubes, inspection data and design specifications. In order to verify the developed system,
several case studies have been performed and the results were compared with those from AECL. A
good agreement was observed between those two results.
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