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2.2.1.6.3 Evaluations 

[[                                                                                                                                                                            
                                                                                                                                                                               
                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                      ]] 

2.2.1.7 Hydraulic Loads 

2.2.1.7.1 Bases 

The fuel assembly is evaluated to ensure that interference sufficient to prevent control blade 
insertion will not occur. 

2.2.1.7.2 Limits 

[[                                                                                                                                                                            
                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                 ]] 

2.2.1.7.3 Evaluations 

[[                                                                                                                                                                            
                                                                                                                                                                                
                                                                         

                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                                                                
                                                                                                                                                                                
                                                                           ]] 

Two separate aspects of channel box deflection are considered: channel bulge and channel 
bow. Channel bulge is addressed in Reference 2–4.  In response to an NRC question on initial 
cores, Reference 2–12 provides supplementary information to Reference 2–4, and also 
contains a discussion of the program GE recommends to utilities obtaining an operating 
license after May 1982.  Channel bow effects on thermal margins are included in Reference 2–
16.  References 2–4, 2–12 and 2–16 apply only to channels supplied by General Electric. 
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Channel bow and bulge are material dependent phenomenon.  In addition to the 
standard alloys Zircaloy-2 and Zircaloy-4, GNF also fabricates channels made of fully 
recrystallized Zr-Sn-Nb-Fe alloy called NSF.  The NRC approved NSF for use in 
channels and the accepted version of the Topical Report (TR) is included as Reference 2-
23.  The key difference between the NSF material and the Zircaloy-2 or Zircaloy-4 alloy 
is the reduction in both fluence and shadow corrosion induced bow.  No changes in the 
channel design requirements or processes are necessary as result of the change to NSF.   

The NSF channel bow effects on thermal margins are addressed in the Reference 2-23 
TR.  The bow inputs for NSF channels, as well as for the transition cycles, were 
approved in accordance with the Safety Evaluation (SE) included in Reference 2-23. 

2.2.1.8 Control Rod Reactivity 

Control rod reactivity limits are discussed in Subsections 3.1 and 3.2.4. 

2.2.2 Fuel Rod Failure 

Subsections 2.2.2.1 through 2.2.2.3 apply to normal operation; Subsections 2.2.2.4, 2.2.2.5 
and 2.2.2.7 apply to anticipated operational occurrences; and Subsections 2.2.2.6, 2.2.2.8 and 
2.2.2.9 apply to postulated accidents. 

2.2.2.1 Hydriding 

Hydriding is discussed in Subsection 2.2.1.4.2 of this document. 

2.2.2.2 Cladding Collapse 

2.2.2.2.1 Bases 

The fuel rod is evaluated to ensure that fuel rod failure due to cladding collapse into a fuel 
column axial gap will not occur. 

2.2.2.2.2 Limits 

[[                                                                                                                                                                            
                                                                                                                                                                                
                                                                                                             ]] 

2.2.2.2.3 Evaluations 

[[                                                                                                                                                                             
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