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SUMMARY 

During some postulated loss of coolant accidents, some fuel channels are cooled by degraded flow of superheated 
steam. As a result, the axial transport of heat fkom the fuel by convection is reduced and the radial heat transfer to 
the moderator by radiation and conduction becomes the dominant mechanism for heat removal. If the transient 
removal of the fuel decay heat plus the heat generated by the Zircaloy/steam reaction remains insufficient, rapid 
heating and resultant high temperature may cause fuel bundle and pressure tube chemical interaction'and mechanical 
deformation and possible failure of the fuel channel. 

Fuel channel integrity (FCI) during a large break loss of coolant accident (LBLUCA) is assured in order to 
demonstrate that the fuel remains in a known coolable geometry in all accident phases. In CANDU reactors, fuel 
channel integrity is demonstrated by analyses and supported by experimental results of various high fuel channel 
temperature transient experimental programs. 

Factors affecting FCI during a LBLOCA are: 
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pressure tube ballooning under non-uniform circumferential temperature  distribution^'^^; 
localized hotspots on the pressure tube due to fuel elementfpressure tube or bearing padlpressure tube 
contact4; 
molten Zircaloy interaction with the pressure tube; 
thermal and chemical behaviour of the pressure tube and fuel sheath5; 
reverse flow impact of fuel bundles with channel component; 
fuel constrained axial thermal expansion; 
hydriding6 and irradiation effects on pressure tube mechanical deformation; and 
moderator subcooling availability at the time of PT/CT contact due to PT ballooning. 

The objective of this paper is to present a state-of-the-art overview of the methodology used to demonstrate fuel 
channel integrity in LBLOCA. The analytical tools used in the analysis and the experimental results used to support 
the analysis findings are discussed. The paper presents a comprehensive description of the current understanding 
and knowledge in support of fuel channel integrity in CANDU reactors. 
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