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1 The comment must be accompanied by an 
explicit request for confidential treatment, 
including the factual and legal basis for the request, 
and must identify the specific portions of the 
comment to be withheld from the public record. 
The request will be granted or denied by the 
Commission’s General Counsel, consistent with 
applicable law and the public interest. See 
Commission Rule 4.9(c), 16 CFR 4.9(c). 

conductivity of layers of crud and oxide 
to be factored into calculations of the 
stored energy in the fuel. The petitioner 
states that because a heavy crud layer 
would increase the quantity of stored 
energy in the fuel, the PCT would also 
increase above that of fuel with the 
same burnup sheathed in clean 
cladding. The petitioner also states that 
instructions specified in Appendix K for 
calculating the quantity of stored energy 
that contains heavy layers of crud and 
oxide are non-conservative. 

The petitioner notes that values of 
stored energy in BOL fuel or fuel with 
burnups between 30 to 35 Gwd/MTU 
are used to calculate PCTs during 
postulated LOCAs. However, the 
petitioner cites a January 2007 ACRS 
Subcommittee on Materials, Metallurgy, 
and Reactor Fuels during which a 
Westinghouse official cited data from 
LOCA calculations showing that single 
cycle fuel with burnups from zero to 
approximately 20 or 25 GWd/MTU 
yielded the highest PCTs. Westinghouse 
also stated that at burnups of about 30 
GWd/MTU, there is approximately a ten 
percent reduction in achievable power, 
which yields PCTs approximately 100 
°C lower than those of fresh fuel. The 
petitioner concludes it is significant that 
an ECCS design based on Appendix K 
requirements is non-conservative and 
hazardous for calculating the quantity of 
stored energy in one-cycle fuel that has 
heavy crud on the cladding. 

The petitioner states that an increase 
in hydrogen content in cladding 
contributes to cladding embrittlement. 
The petitioner cites an April 4, 2001, 
ACRS Reactor Fuels Subcommittee 
meeting during which an expert from 
Argonne National Laboratory stated that 
a reduction of ductility occurs when 
hydrogen levels reach about 600 to 700 
parts-per-million (ppm) in Zircaloy 
cladding. According to the petitioner, 
another expert from the Atomic Energy 
Research Institute stated that a 
threshold for a reduction of ductility in 
Zircaloy cladding occurs at even a lower 
hydrogen level of about 150 to 200 ppm. 
The petitioner also cites the TMI–1 
Cycle 10 event that included massive 
hydrogen absorption in fuel cladding. 
The petitioner notes that hydrogen 
content in the cladding of a rod that did 
not fail measured 700 ppm at TMI–1 
and that this level of hydrogen content 
in one-cycle cladding is similar to the 
800 ppm level measured in fuel 
cladding at the H.B. Robinson, Unit 2 
facility, a PWR. The petitioner states 
that some of the cladding at TMI–1 
Cycle 10 contained levels of hydrogen 
that Argonne National Laboratory found 
would have caused a loss of cladding 
ductility in addition to the 

embrittlement resulting from excessive 
oxide levels. 

The Petitioner’s Proposed Actions 

The petitioner states that new 
regulations are needed for reactor 
operation parameters, uranium-oxide 
and mixed-oxide fuel, and fuel cladding 
to ensure that cladding does not contain 
unsafe amounts of crud and oxide to 
help ensure that nuclear power plants 
operate in compliance with 10 CFR 
50.46(b). The petitioner also states that 
nuclear power plant licensees should be 
required to factor the thermal resistance 
effects of crud and oxide layers on 
cladding into calculations of PCTs for 
postulated LOCAs at their facilities. 
Also, the NRC needs to consider effects 
of crud and oxide when reviewing 
power plant operations reports under 10 
CFR 50.46, and before approving power 
uprates at existing facilities and new 
nuclear power plant designs, such as the 
recently certified Westinghouse AP1000 
design. 

The petitioner requests that Appendix 
K to Part 50 be amended to require that 
the steady state temperature distribution 
and stored energy in the fuel at the 
onset of a postulated LOCA be 
calculated by factoring in the role that 
the thermal resistance of crud and oxide 
layers on cladding plays in increasing 
the stored energy in nuclear fuel. The 
petitioner also states that Appendix K 
should specify instructions to more 
accurately calculate the role that 
thermal resistance of crud and oxide 
layers on cladding plays in determining 
the stored energy in the fuel and the 
PCT during a postulated LOCA. 

Lastly, the petitioner requests that 
§ 50.46 be amended to include a 
requirement that stipulates a maximum 
allowable percentage of hydrogen 
content in cladding because there is 
extensive evidence that excessive 
hydrogen levels and oxidation on 
cladding contributes to cladding 
embrittlement. The petitioner concludes 
that the requested amendments should 
also apply to any NRC-approved, best- 
estimate ECCS evaluations used instead 
of Appendix K calculations. The 
petitioner believes its requested 
amendments would ensure that nuclear 
power facilities prevent unsafe amounts 
of crud and oxide layers on cladding 
from occurring during operation to 
reduce risks to plant workers and the 
public, and help nuclear power facility 
operations to comply with 10 CFR 
50.46(b). 




