
 

 
 

 
RESOLUTION OF WESTINGHOUSE ELECTRIC COMPANY 

 
COMMENTS ON DRAFT SAFETY EVALUATION FOR 

 
TOPICAL REPORT WCAP-16747-P, 

 
“POLCA-T: SYSTEM ANALYSIS CODE WITH THREE-DIMENSIONAL CORE MODEL" 

 
WESTINGHOUSE ELECTRIC COMPANY 

 
(TAC NO. MD5258) 

 
By letter dated February 23, 2010, Westinghouse Electric Company (Westinghouse) 
provided eight comments on the draft safety evaluation (SE) for Topical Report (TR) 
WCAP-16747-P, “POLCA-T: System Analysis Code with Three-Dimensional Core 
Model.”  Some information in the draft SE for this TR was identified as proprietary; 
therefore, the draft of this SE will not be made publicly available.  The following are the 
NRC staff’s resolution of these comments:  
 
Draft SE comments for TR WCAP-16747-P: 
 

1. Westinghouse commented on Paragraph 3, Executive Summary:  
 
 

Please add a statement to the final SE to specifically 
acknowledge acceptance of the previously unreviewed 
RIGEL code which is incorporated into the POLCA-T code.  
Recognition of the thermal-hydraulic model approved for 
use in POLCA-T will further clarify the SE, as well as 
support future use and reference of the RIGEL code. 

 
 

NRC Resolution for Comment 1 on Draft SE: 
 

The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable, because the suggested revision clarifies the staff scope and context 
of the staff review.  The staff agrees that such a revision is consistent with the 
staff’s review findings and provides additional clarification. 

 
The third paragraph of the Executive Summary is changed to read:  

 
 
The POLCA-T code structure, in a basic sense, iteratively 
couples the POLCA7 nodal diffusion code with the RIGEL 
thermal-hydraulics code.  The two codes are run iteratively 
to couple the transient thermal-hydraulic fluid state to the 
transient core power distribution and reactivity.  As RIGEL 
has not been previously approved, the staff reviewed the  
 

ENCLOSURE 3 



 

 
 

-2- 
 

RIGEL thermal-hydraulic models as part of this review and 
determined these models to be acceptable for the current 
application purposes. 

 
 

2. Westinghouse comment on Paragraph 4, Executive Summary: “Actually, the 
CONDOR code is not used in POLCA-T, so you may want to consider deleting 
mention of the CONDOR code.” 

 
NRC Resolution for Comment 2 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable, because the staff understands that the thermal-hydraulic model in 
POLCA-T is based on RIGEL.  The NRC staff’s paragraph discusses POLCA as 
a code from which aspects of POLCA-T are derived.  The NRC staff clarifies that 
while POLCA-T includes a thermal-hydraulic model based on RIGEL, this does 
not in fact represent a change in the thermal-hydraulic model in POLCA. 
 
The fourth paragraph of the Executive Summary is changed to read:  
 
 

The POLCA-T neutronic model is derived from POLCA.  
POLCA is a three-dimensional diffusion theory code used 
to predict the core and pin-wise power distribution. POLCA 
is a steady state code using the analytical nodal method 
(Reference 39) with assembly discontinuity factors and a 
thermal-hydraulic model based on the CONDOR code 
(Reference 40).  While the neutronic model of POLCA is 
utilized in POLCA-T, the thermal-hydraulic model in 
POLCA-T is based on RIGEL. 
 
 

3. Westinghouse comment on third and fourth paragraphs, Section 3.1.2.4 of draft 
SE:  

 
 

[ 
 
 
 
 
 
                                                                          ] 
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Third and fourth paragraphs in Section 3.1.2.4 of draft SE read: 

 
 
The NRC staff, however, notes that certain controllers may 
not be adequately modeled by the [ 
 
                                                                            ] 
 
Therefore, it may be the case for particularly complex 
control systems that the POLCA-T stand alone control 
system models are inadequate to fully model all plant 
control systems.  For these scenarios, POLCA-T retains 
the previously approved SAFIR control system models.  
Therefore, the NRC staff finds that retaining compatibility 
with SAFIR allows licensees referencing the subject LTR to 
adequately model necessary control systems based on the 
plant-specific analysis. 
 
On the basis of the more detailed control system 
descriptions in the response to RAI 10-1 and RAI 10-2, as 
well as on the basis of its previous review of the SAFIR 
package, the NRC staff is reasonably assured that 
POLCA-T is sufficient in its capability to model plant control 
systems for transient and accident licensing analysis 
purposes. 
 

 
Westinghouse proposed the following change to Section 3.1.2.4 final SE 
language: 
 

 
The NRC staff, however, notes that certain controllers may 
not be adequately modeled by the POLCA-T models.  For 
example, [ 
                                                                              ]  
Therefore, it may be the case for particularly complex 
control systems that the POLCA-T stand-alone control 
system models are inadequate to fully model all plant 
control systems.  For these scenarios, POLCA-T has 
implemented the SAFIR control system simulation code 
currently submitted as a separate topical report for the 
NRC’s review and approval.  Therefore, upon approval of 
the SAFIR control system topical report, the NRC staff 
finds that compatibility with SAFIR allows licensees 
referencing the subject LTR to adequately model 
necessary control systems based on the plant-specific 
analysis. 
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On the basis of the more detailed control system 
descriptions in the responses to RAI 10-1 and RAI 10-2, as 
well as upon completion of the NRC staff’s review of the 
SAFIR topical report, the NRC staff is reasonably assured 
that POLCA-T is sufficient in its capability to model  
plant control systems for transient and accident licensing 
analysis purposes. 
 

 
NRC Resolution for Comment 3 on Draft SE: 

 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable, because the comment corrects a mistake in the original SE regarding 
the status of the SAFIR review.   

 
The third and fourth paragraphs in Section 3.1.2.4 are changed to read:  
 

 
The NRC staff, however, notes that certain controllers may 
not be adequately modeled by the POLCA-T models.  For 
example, [ 
                                                                             ]  
Therefore, it may be the case for particularly complex 
control systems that the POLCA-T stand-alone control 
system models are inadequate to fully model all plant 
control systems.  For these scenarios, POLCA-T has 
implemented the SAFIR control system simulation code 
currently submitted as a separate TR for the NRC’s review 
and approval.  Therefore, upon approval of the SAFIR 
control system TR, the NRC staff finds that retaining 
compatibility with SAFIR allows licensees referencing the 
subject TR to adequately model necessary control systems 
based on the plant-specific analysis. 
 
On the basis of the more detailed control system 
descriptions in the responses to RAI 10-1 and RAI 10-2, as 
well as upon completion of the NRC staff’s review of the 
SAFIR TR, the NRC staff is reasonably assured that 
POLCA-T is sufficient in its capability to model plant control 
systems for transient and accident licensing analysis 
purposes. 

 
 

4. The last sentence in Section 3.1.2.6, paragraph seven, states that: “Therefore, 
[                                                                                             ] the NRC staff 
imposes these same conditions on the subject LTR.” 
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Westinghouse proposed the following change: “Therefore, [    
                                                                        ] as stated in the responses to 
RAI 11-15, the NRC staff imposes these same conditions on all 
dynamic applications.” 

 
 

NRC Resolution for Comment 4 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable because the comment clarifies that this is applicable for all dynamic 
applications as opposed to being applicable just for the subject review.  The 
suggested revision is consistent with the staff’s review findings and is proposed 
primarily for clarification.   

 
The last sentence in Section 3.1.2.6, paragraph seven, is changed to read: 
“Therefore, [                                                                                                 ] as 
stated in the response to RAI 11-15, the NRC staff imposes these same 
conditions on all dynamic applications.” 

 
5. Paragraph seven of Section 3.1.5 states that: 
 
 

SRP Section 15.0.2 states that the code must be 
maintained under a quality assurance program that meets 
the requirements of 10 CFR 50 Appendix B.  The 
Westinghouse quality assurance (QA) program for the 
POLCA-T code is described by the following procedures:  

 
 

[           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                   ] 
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The NRC staff conducted a detailed audit of these 
procedures and found that the procedures meet the 10 
CFR 50 Appendix B requirements for quality assurance,                                                       
including meeting the minimum requirements for design 
control, document control, software configuration control 
and testing, and corrective actions  
(Reference 47). 

 
Westinghouse proposed the following change:  
 

 
SRP Section 15.0.2 states that the code must be 
maintained under a quality assurance program that meets 
the requirements of 10 CFR 50 Appendix B.  POLCA-T will 
be implemented in accordance with Westinghouse’s 
Quality Management System (QMS) program, which has 
been reviewed and approved by the NRC staff.  
Westinghouse’s Quality Management System includes 
computer software related requirements pertaining to 
software development, change control and testing, and 
code maintenance revisions or updates.  The staff audited 
the QMS implementation for POLCA-T and documented its 
findings in an audit report (Reference 47).  The staff found  
that the implementation met the requirements of 10 CFR 
50 Appendix B. 

 
 

NRC Resolution for Comment 5 on Draft SE: 
 

The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable because the suggested revision provides an essentially equivalent 
description of the staff’s review process and finding.  The comment describes the 
staff’s review without the need for redacting significant portions of this section 
due to the proprietary nature of the original staff language.   

 
The first and second paragraphs in Section 3.1.5 are changed to read:  
 

 
SRP Section 15.0.2 states that the code must be 
maintained under a quality assurance program that meets 
the requirements of 10 CFR 50 Appendix B.  POLCA-T will 
be implemented in accordance with Westinghouse’s 
Quality Management System (QMS) program, which has 
been reviewed and approved by the NRC staff.  
Westinghouse’s Quality Management System includes 
computer software related requirements pertaining to 
software development, change control and testing, and 
code maintenance revisions or updates.  The NRC staff  
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audited the QMS implementation for POLCA-T and 
documented its findings in an audit report (Reference 47).  
The NRC staff found that the implementation met the 
requirements of 10 CFR 50 Appendix B. 
 

 
6. Paragraphs 3 – 7 in Section 3.2.3.5.2 of draft SE state that:  
 
 

[ 
 
 
 
 
 
 
 
 
 
 
 
                                       ] 

 
The NRC staff compared the results of the POLCA-T 
predicted axial power shape to that predicted using the 
NRC staff’s independent TRACE-PARCS code.  The 
results are provided in Figure 3.2.3.5.2.1.  The TRACE and 
POLCA-T [ 
 
 
 
               ]  
 
The NRC staff finds that the qualification against steady 
state PB2 measurements provides adequate bases for 
acceptance of the POLCA-T [  
 
 
 
 
 
 
 
 
 
 
 
 
                                                            ] 
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On a cycle specific basis, compliance with the Spectral 
Interaction Model Condition must be documented in the 
Westinghouse Reload Safety Evaluation (WRSE) for 
retention by the licensee. 

 
 
Westinghouse proposed the following change: 
 

 
[ 
 
 
 
 
 
 
 
 
                                             ] 

 
For the staff to have confidence in the pedigree of 
standard production calculations performed using the 
POLCA-T methodology, those model options activated in 
the qualification must be similarly employed in the  
standard production process for licensing evaluations. To 
this end the staff has imposed the following condition. 
 

Standard Production Condition 
Standard production CRDA calculations using 
POLCA-T must use modeling options and features 
that are consistent with those options and features 
used in the qualification calculations provided in 
Appendix A of the TR. 

 
When the standard production condition is met the staff 
has reasonable assurance that the uncertainty analysis 
based on the qualification calculations remains applicable 
to licensing calculations. 
 
The NRC staff compared the results of the POLCA-T 
predicted axial power shape to that predicted using the 
NRC staff’s independent TRACE-PARCS code.  The 
results are provided in Figure 3.2.3.5.2.1.  The TRACE and 
POLCA-T [ 
 
 
 
         ]  



 

 
 

 
-9- 

 
The NRC staff finds that the qualification against steady 
state PB2 measurements provides adequate bases for 
acceptance of the POLCA-T [ 
 
                                         ] 
 

  
NRC Resolution for Comment 6 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable because the staff understands that the spectral interaction model is a 
subset of different features in the POLCA nodal diffusion method that contributes 
to the overall accuracy of the solution.  The intent of the NRC staff condition was 
to ensure that standard production calculations are performed on a consistent 
basis with the calculations performed as part of the qualification analysis so that 
the staff has continued confidence in the applicability of the uncertainty analysis 
provided in Appendix A of the TR.  To this end, the NRC staff finds that the 
Westinghouse proposed language for Section 3.2.3.5.2 of the SE clarifies this 
intention.  The NRC staff has also revised Sections 3.2.4.5 and 4.2.5 of the SE 
for consistency. 

 
The paragraphs 3 – 8 in Section 3.2.3.5.2 of final SE are changed to read: 
 
 

[ 
 
 
 
 
 
 
 
 
                                                   ] 
 
For the NRC staff to have confidence in the pedigree of 
standard production calculations performed using the 
POLCA-T methodology, those model options activated in 
the qualification must be similarly employed in the standard 
production process for licensing evaluations. To this end 
the NRC staff has imposed the following condition. 
 

Standard Production Condition 
Standard production CRDA calculations using 
POLCA-T must use modeling options and features 
that are consistent with those options and features 
used in the qualification calculations provided in 
Appendix A of the TR. 
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When the standard production condition is met the NRC 
staff has reasonable assurance that the uncertainty 
analysis based on the qualification calculations remains 
applicable to licensing calculations. 
 
The NRC staff compared the results of the POLCA-T 
predicted axial power shape to that predicted using the 
NRC staff’s independent TRACE-PARCS code.  The 
results are provided in Figure 3.2.3.5.2.1.  The TRACE and 
POLCA-T [ 
 
 
 
 
              ]  
 
The NRC staff finds that the qualification against steady 
state PB2 measurements provides adequate bases for 
acceptance of the POLCA-T [ 
 
                                        ] 
 

 
7. The last sentence of the third paragraph, Section 3.2.3.5.5.1.4 of draft SE states 

that: “Equation (2) in Section A.5.3.1 of the subject LTR and the response to RAI 
7-14 (Reference 52) must be used for calculating the bias for all core exposures.” 

 
Westinghouse proposed the following change: “Equation (2) in Section A.5.3.2 of 
the subject TR and the response to RAI 7-14 (Reference 52) must be used for 
calculating the bias for all core exposures.” 
 
NRC Resolution for Comment 7 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable because the change is editorial in nature.  The staff has also revised 
Sections 3.2.4.7 and 4.2.7 of the SE for consistency. 
 
The last sentence of the third paragraph, Section 3.2.3.5.5.1.4, is changed to 
read: “Equation (2) in Section A.5.3.2 of the subject TR and the response to RAI 
7-14 (Reference 52) must be used for calculating the bias for all core exposures.” 

 
8. Westinghouse provided several comments related to typographical errors and 

stylistic changes. 
 

NRC Resolution for Comment 8 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
acceptable, because the changes are editorial in nature.  
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9. An abbreviation “OECD” contained in Appendix C spelled out as “Organisation 
for Economic Cooperation and Development.”   

 
Westinghouse proposed a following change affecting the abbreviation “OECD” in 
Appendix C: “Origanization for Economic Cooperation and Development”. 
 
NRC Resolution for Comment 9 on Draft SE: 
 
The NRC staff reviewed the Westinghouse recommendation and found it 
unacceptable because the abbreviation “OECD” was accurately represented as 
“Organisation for Economic Cooperation and Development,” in draft SE by the 
NRC staff.  No change was made to the abbreviation. 
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