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In reviewing the documents of record submitted by NEI and others I would like to make the following 
recommendation on a subject that did not appear to have been addressed previously, that of alternate cladding 
materials for fuel rods. 

The Draft Interim Staff Guidance for Lessons-Learned from the Fukushima-Daiichi focuses rightly on the 
structural issues as it relates to seismic and tsunami impacts on the reactors, cooling ponds and backup 
generators. Since the California based reactors at San Onofre have been shut down and Diablo Canyon has a 
natural 85ft sea wall, a Fukushima like tsunami event is unlikely to have any adverse effects here in the US, 
so the concerns would be mostly the reaction to seismic events. 

However, my recommendation is to also consider mitigation strategies as it relates to the source of the 
explosive H2 generated by the core overheating from lack of cooling. That source is hydrogen gas emitted 
from the oxidation of the zircaloy cladding material used for the fuel rods that develops when exposed to 
super heated steam at temperatures over 1200deg. C, starting to lose strength at temperatures as low as 
600deg C. An alternate cladding material using Silicon Carbide (SiC) composite with SiC reinforcing 
filament winding, referred to as SiC-SiC, is three times more heat resistant up to 2000deg C. eliminating any 
H2 buildup. SiC clad~jng i~_ also bep.efifjal fo_r new adv:::!nce_Q _reactor designs that operate at higher 
temperatures. 
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Testing is now underway for long term resilience to neutron bombardment without structural degradation. 
Processes have been developed to construct fuel rods with this material and to load fissile pellets efficiently 
and safely. However, funding sources from the DOE/NE budgets for advanced reactor concepts, advanced 
fuels and accident tolerant technologies has been limited at best and subject to annual revisions or cuts that 
restrict long term engineering, testing and manufacturability evaluation. SiC-SiC in low quantities is not 
currently cost effective and without economies of scale do not offer cost/benefit business case. 

There are two versions of SiC-SiC being developed, one for advanced reactors using helium as the cooling 
media, and one for existing water cooled reactors. Once efficient manufacturing processes are put into place 
SiC-SiC clad fuel rods could potentially be used to replace Zircaloy cladding in existing reactors as an 
accident tolerant solution for prevent H2 buildup should a cooling disruption occurs. This potential market 
could allow for scaling of the SiC-SiC fuel rod manufacturing process and enable volume cost reduction to 
make the technology more competitive. · 

The primary source for SiC is, in fact, Japan. As an adviser to Congress, I participated in preliminary 
discussions with the head of Science and Technology for Japan over two years ago. However, lack of political 
will here in the US in the wake of Fukushima, and low cost natural gas for power generation, has stifled an 
progress in terms of cooperation or joint efforts in this arena. 

From a lessons learned perspective, to mitigate a threat that exists with all water cooled reactors with zircaloy 
clad fuel rods it would seem prudent as a long term strategy to invest more heavily in SiC-SiC cladding 
technology. This covers both for the advancement of new reactor designs and as an accident tolerant solution 
for current reactors in service. My concern as an advocate for the continued advancement of our nuclear 
power capabilities is based on the risk of another seismic event as well as an existential disruption from a 
nuclear HEMP attack or a space weather event that could disrupt power for weeks or months. This should 
have a priority based upon both economic, cultural and national security consequences. I stand ready to 
discuss this topic in more detail to appropriate staff at NRC or other areas of concern within DOE to advance 
the agenda and push this issue beyond the meager status it now holds. 
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