Processes occurring during normal operation

leading to initial conditions at high burnup
A. Motta (PSU)’s diagram

Oxide spallation
* Extent of spallation
* Hydride precipitation _

Blister formation /2 = Hydrogen in Zircaloy
//\ +H pickup fraction
(hydrogen level in clad)
Hydride radial distribution

(hydride rim thickness)
*Hydride orientation

Waterside corrosion
«Corrosion thickness
*Hydrogen pickup

« Non-uniformities \‘
in oxide thickness

Cladding internal corrosion (SCC)

Loose fuel pieces

Large scale pellet cracking
- With of cracks/missing fuel
- Crack spacing

Radiation damage —» Constitutive properties change
«Formation of dislocation loops *Strain hardening

*Precipitate evaluation «Strain rate hardening
«Irradiation creep and growth  -Deformation localization
(wall thinning) (dislocation channel formation)

Fuel-cladding chemical bonding

Fission gas in fuel matrix

«Inter- and Intra-granular gas inventory

- . *Inter- and Intra-granular bubbles

/ - '~ (size, pressure, content, distribution)
-Thermal conductivity degradation

Development of rim region *Fission gas released during operation

-Grain size :

-Bubble size distribution ||
-Bubble pressure Axial redistribution of hydrogen — 1
-Total gas in rim < to pellet-pellet interface —

-Pu content/solid fission products




Phenomena during RIA leading to cladding failure
Revised A. Motta (PSU)’s diagram
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