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MHI,
 
The attachment contains the subject Request for Additional Information (RAI).  This RAI
was sent to you in draft form.  Your licensing review schedule assumes technically correct
and complete responses within 30 days of receipt of RAIs.  However, MHI requests, and
we grant, 45 days to respond to the 3rd RAI question.  We will adjust the schedule
accordingly. 
 
Please submit your RAI response to the NRC Document Control Desk.
 
Thank you,
 
 
Jeff Ciocco
US-APWR Projects
New Nuclear Reactor Licensing
301.415.6391
jeff.ciocco@nrc.gov
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5/14/2012 
 


US-APWR Design Certification 
 


Mitsubishi Heavy Industries 
 


Docket No. 52-021 
 


SRP Section: 04.02 - Fuel System Design 
Application Section: DCD 4.2 


 
QUESTIONS for Reactor System, Nuclear Performance and Code Review (SRSB) 


 
04.02-53 


In response to RAI 877-5918, Question 4.2-50, MHI makes an assumption that the 
burnable absorber (BA) released gas reaches its maximum value within one cycle of 
operation. From the information provided, the staff could not reach that conclusion as 
removal burnable absorbers are not prohibited from insertion into multiple duty cycles. 
Therefore, the staff is requesting that additional information be provided regarding the 
limiting BA internal pressure and whether internal or external pressure is limiting from a 
cladding strain perspective.  


 
 
04.02-54 


Table 4.6-1 of technical report MUAP-07016 provides data which supports the 
conclusion that assembly liftoff does not occur during normal operation and AOOs, but 
does not describe the limiting AOO or if the cold startup condition bounds the limiting 
AOO. Provide a description of the AOOs evaluated, the limiting AOO and details of how 
the limiting AOO was determined.  


 
 
04.02-55 


In technical report MUAP-07016, Appendix C, MHI presents a predictive grid to rod 
fretting model. This model is used to predict the end of life cladding wear due to fretting. 
A model would need to consider the effects of complex local flow characteristics (e.g., 
caused by spacer grid vane design and associated manufacturing tolerances) which can 
cause fuel rod vibrations, as well as other contributing factors. SRP 4.2 discusses the 
use of information gained from operational experience and prototype testing as a guide 
for review of the effects of fretting wear. The staff has previously accepted conservative 
extrapolations based on test or operating information to predict wear effects. Using the 
1000 hour fretting data gathered as part of the full-scale hydraulic testing of the US-
APWR fuel assembly (MUAP-11017) provide a conservative extrapolation of the 
cladding wear for a conservative end of fuel assembly lifetime. Provide the basis for the 
extrapolation method used and explain how the extrapolated results compare to the 
acceptance criteria. 
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04.02-56 


Provide a concise explanation of how MUAP-011017, “Hydraulic Test of the Full Scale 
US-APWR Fuel Assembly” demonstrates that no additional holddown spring plastic 
deformation occurs under pump overspeed conditions.  


 
 
04.02-57 


Evaluate the impact of up to 0.1 second delay in control rod insertion on the scram worth 
versus position or time curve used in the Chapter 15 analyses.  


 
 






