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Second Phase Particle Structure Analysis

SPP perimeter is slightly changed

DF 3

DF 1

Crystalline SPP’s
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M5® Microstructure Analysis

General appearance

> Size and distribution of SPP’s present in the high burnup cladding is consistent 
with that of unirradiated cladding and with previous irradiated cladding 
observations.

> SPP’s remain crystalline at high burnup.

> Samples contain a significant density of small (<10 nm) contrast features most of 
which appear to be dislocation loops, however some may be small precipitates 
(detailed analysis not completed).
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Remaining Examinations

> Guide tube segment examination  

3 and 4 cycles

> Mechanical properties

Yield Strength, Ultimate Strength and Ductility

> Metallography

Oxide thickness and characterization

Hydrogen content and hydride morphology
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Conclusions

> The results to-date indicate that Alloy M5® cladding in AREVA NP Inc.’s Mk-B 
and Mk-BW fuel assemblies has performed very well at burnups beyond 
currently licensed limits. 

> The microstructure examinations are consistent with previous results 
observed in European hot cell examinations of high burnup M5® cladding.

> The examination results available to-date indicate that the regulatory 
requirements have been achieved.  
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