
 
REQUEST FOR ADDITIONAL INFORMATION 

 
BY THE OFFICE OF NUCLEAR REACTOR REGULATION FOR 

 
WCAP-12610-P-A & CENPD-404-P-A, ADDENDUM 2/WCAP-14342-A & 

 
CENPD-40-NP-A, ADDENDUM 2, 

 
“WESTINGHOUSE CLAD CORROSION MODEL FOR ZIRLO AND OPTIMIZED ZIRLO” 

 
WESTINGHOUSE ELECTRIC COMPANY 

 
PROJECT NO. 700 

 
 
The NRC staff requests responses to the following questions in order to continue its 
review of WCAP-12610-P-A & CENPD-404-P-A, Addendum 2/WCAP-14342-A & 
CENPD-40-NP-A, Addendum 2. 
 

1. Provide technical basis and detailed prescription in developing the model as 
indicated in Section 2.1.3: 

 
(a) How the term thermal reaction energy (TRE) in Equation (2-1) is obtained?   
(b) Explain how the enhanced oxide-coolant interface temperature (Tempk,) will 

be obtained, justify the accuracy of the source and provide applicable 
range. 

(c) Explain how the boiling rate in Equations (2-2) and (2-3) is determined and 
used.  Also provide any numerical results. 

(d) Explain how the Equation (2-4) works. 
(e) Different units are used.  Provide units for all the parameters from 

Equations (2-1) through (2-5)   
 

2. Section 2.2.1 mentioned that Westinghouse will follow Fuel Criteria Evaluation 
Process (FCEP) in determining the need for change according to Table 7.2 in 
WCAP-12488-A.  However, this is inconsistent with the calibration approach in 
Section 2.2 which uses smaller limits than the limit in Table 7.2.  Explain the 
inconsistency.  

 
3. Based on the corrosion rates, there should have different allowable changes for 

ZIRLOTM and Optimized ZIRLOTM in Table 7.2 in WCAP-12488-A.  Provide an 
explanation.   

  
4. Provide sample calculations and results using the corrosion model for both 

Westinghouse and Combustion Engineering (CE) plants under high coolant outlet 
temperature/high duty conditions. 

 
 
 
 

ENCLOSURE 



 
-2- 

 
 

5. Thermal Reaction Accumulated Duty (TRD) versus Fuel Duty Index (FDI):  
 

(a) Does FDI continue to be used?  
(b) How is it going to be used and what is the relation with TRD?  

 
6. Provide a sensitivity study of the corrosion model for a typical rod.  The selected 

case should provide maximum predicted oxide thickness versus time for that rod, 
and then consider variations in pin power, inlet temperature, and reactor coolant 
flow.  

 
7. Provide a list of TRD range for various operating Westinghouse and CE plants. 

Would the list change under Extended Power Uprate conditions? 
 

8. With respect to the oxide thickness limit of 100 microns, what is the limit of TRD for 
the corrosion model for ZIRLOTM and Optimized ZIRLOTM?  Provide the 
justification.  

 
9. Provide sample data and calculation/results using the corrosion model for a plant 

of high boiling duty with zinc addition. 
 

10. What action will be taken if lithium or other chemical additions were confirmed to 
affect the corrosion model? 
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