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Audit Summary 
Staff Review of Supporting Documentation for WCAP-17938,  

“AP1000 In-Containment Cables and Non-Metallic Insulation Debris  
Integrated Assessment” 

September 2017 
 
Purpose: 
The purpose of the audit is to evaluate documentation supporting the changes that resulted in 
Revision 2 of the AP1000 Topical Report, “AP1000 In-Containment Cables and Non-Metallic 
Insulation Debris Integrated Assessment,” (Agencywide Documents Access and Management 
System (ADAMS) Accession No. ML17163A296). 
 
Background: 
On June 7, 2017, Westinghouse Electric Company, LLC (WEC) submitted Revision 2 of the 
AP1000 Topical Report. The NRC staff identified a need to conduct a regulatory audit related to 
changes in the document since the Revision 1 version of the document. The revision 
incorporates modifications to the shield blocks and incorporates responses to requests for 
additional information (RAI).  The audit plan can be found in ADAMS under Accession No. 
ML17186A200. 
 
Regulatory Basis: 
This regulatory audit is based on the following: 

• Title 10 Code of Federal Regulations (10 CFR), Appendix D to Part 52, “Design 
Certification Rule for the AP1000 Design” 

• 10 CFR 50.46(b)(5), “Long-term cooling” 

• 10 CFR Part 50, Appendix A, General Design Criterion (GDC) 35, “Emergency core 
cooling” 

• 10 CFR Part 50, Appendix A, GDC 38, “Containment heat removal” 

• NUREG-0800, Standard Review Plan (SRP) Section 6.2.2 “Containment Heat Removal 
System” 

• NUREG-0800, SRP Section 6.3, “Emergency Core Cooling System” 

• Regulatory Guide 1.82, Revision 4, “Water Sources for Long-Term Recirculation Cooling 
Following a Loss-of-Coolant Accident” 

 

Audit Location and Date: 
This audit took place July 17 through September 21, 2017.  The audit was conducted through 
the WEC electronic reading room (eRR) and teleconferences with WEC on August 1, 
August 23, and September 14, 2017. 
 
Audit Team Members: 

• Greg Makar (Audit Lead) 
• Boyce Travis 
• Clinton Ashley 
• Don Habib (Project Manager) 
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Applicant Staff that participated in discussions: 

• A. Pfister  (AP1000 Engineering) 
• S. Sinha   (AP1000 Licensing) 

 
Documents Audited: 

• APP-GW-GER-201, “Test Report: [                       ] Settling Analysis,” April 2017. 
• TR-CCOE-17-1, “Test Report: [                       ] Properties,” January 2017. 
• DCP-DCP-008462, “MN20 Neutron Shield Block Thermal Testing,” December 2016. 
• DCP-DCP-008711, “[                       ] Neutron Shield Block Thermal Testing,” May 2017. 
• APP-VCS-M3C-011, “Thermal Analysis for MN20 Lower Neutron Shield Blocks,” April 

2017. 
• APP-PXS-M3C-052, “AP1000 GSI-191 Chemistry Effects Evaluation,” March 2015. 
• APP-CA31-GEC-003, “Expansion Calculations for [                       ] in the CA31 Module,” 

March 2017 
• APP-CA31-N4C-001, “An Evaluation and Analysis of Gasses Generated within AP1000 

CA31 Neutron Shielding Materials,” April 2017 
• APP-NS27-GEC-001, “Analyses and Interpretations of Test Results for [                       ] 

Material,” February, 2016. 
• APP-NS27-Z0-102, “Procurement Specification for Non-Safety AP1000 [                       ] 

Material Used as Neutron Shielding,” March 2017. 
• Supplemental changes to topical report, added to the eRR on 8/30/2017 and 9/15/2017. 

 
Audit Activities: 
The audit activities focused on changes contained in the Revision 2 of the Topical Report and 
the referenced testing and analyses that supported these changes, as appropriate.  The staff 
held audit discussions with the applicant on three separate occasions. In response to audit 
discussions, WEC submitted revised text to supplement the Topical Report.  These discussion 
items are summarized below.  

August 1, 2017 
Staff Observations 

Applicant Responses Is a request for 
additional 

information 
needed?

WCAP-17938 Section 5.1.3, “Thermal 
Expansion of LNS Neutron Shielding 
Material,” indicates that “Testing performed on 
this block configuration heated the block to 
400 degrees Fahrenheit and maintained this 
temperature for 12 hours.”  According to DCP-
DCP-008711 (WCAP Reference 5-10, Test 
Report), the block was maintained at this 
temperature from November 23, 2016 to 
December 2, 2016. Please clarify if there is a 
discrepancy in the WCAP related to test 
duration? 

WEC informed that staff that 
the test report provides a more 
accurate description of the test 
duration but stressed that main 
consideration is that the blocks 
temperature was uniform 
throughout. 

No RAI is 
necessary. 

Additional 
discussion on this 
topic also occurred 
on August 23, 2017. 
See below. 
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August 1, 2017 
Staff Observations 

Applicant Responses Is a request for 
additional 

information 
needed? 

WCAP-17938 Section 5.1.3, “Thermal 
Expansion of LNS Neutron Shielding 
Material,” cites reference 5-12.  WCAP 
reference 5-12 is titled, “LOCA deposition 
model (LOCADM) for AP1000 plant design.”  
Please clarify if LOCADM is the correct 
reference. 

WEC confirmed that LOCADM 
is the correct reference 
because it provides the limiting 
environmental conditions in 
the reactor cavity region during 
a design basis accident. 

No RAI is 
necessary. 

WCAP-17938 Section 5.1.3, “Thermal 
Expansion of LNS Neutron Shielding 
Material,” states that no material was ejected.  
The staff seeks clarification of WEC’s use of 
the term “ejected” and clarify if any material 
made it outside the shield box. 

WEC clarified that “ejected” 
was intended to contrast the 
existing operating experience, 
and confirmed that no material 
made it outside the shield box 
during the testing. 

No RAI is 
necessary. 

WCAP-17938 Section 2.2.3, “Description of 
the CA31 Neutron Shielding” describes both 
CA31 neutron shield blocks and CA31 
supplemental shield blocks.  The staff request 
Westinghouse to clarify if there are 
differences in constructing the enclosure. 

WEC confirmed that the CA31 
design is comprised of the 
CA31 neutron shield block and 
the supplemental shield block.  
The construction of the CA31 
design uses the same 
construction for both 
components. 

No RAI is 
necessary. 

 
 

August 23, 2017 
Staff Observations 

Applicant Responses Is a request for 
additional 

information 
needed? 

WCAP-17938 Section 3.5, “Characterization 
of CA31 Neutron Shielding Material,” 
suggests a certain [                      ] material 
and size are being specified for the CA31 
neutron shielding, but the average particle 
size seems to reflect experience with one 
particular order that was tested.  Clarify the 
[                      ] size being used and how the 
[                      ] conforms to [                    ]. 

WEC clarified the minimum 
size [                               ] and 
type [                                  ].  
WEC made the specification 
available for review in the 
electronic reading room (eRR). 

No RAI is 
necessary. 

With respect to the Upper Neutron Shield 
(UNS), the revisions list on WCAP-17983 
Page ii seems inconsistent with Section 
5.1.1.1.1.  The revisions list explains that 
approval of the UNS is not being requested in 
the Topical Report, but Section 5.1.1.1.1 
includes UNS, suggesting it is under review. 

WEC confirmed that they are 
not asking the staff to review 
the UNS. 

No RAI is 
necessary. 
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August 23, 2017 
Staff Observations 

Applicant Responses Is a request for 
additional 

information 
needed? 

Given that [                      ] is now a material in 
the scope of WCAP-17938 Section 5.1.2, 
“Aging Effects,” why is nothing included about 
aging of [                      ]? 

WEC volunteered to 
supplement the WCAP (submit 
a markup) with a summary of 
[                      ] aging effects 
and to make the analyses that 
address aging available for 
staff review in the eRR. 

No RAI is 
necessary. 
Westinghouse 
provided a 
supplemental 
change to the 
WCAP that included 
aging of CA31 
shielding material 
(see ADAMS 
Accession No. 
ML17270A040, 
markup of WCAP 
Sections 5.1.2.1 and 
5.2). 

Clarify the meaning of [ 
                     ] in WCAP-17938 Section 5.1.4, 
“Additional Conservatisms.”  Our 
understanding from the chemical effects 
evaluation is that the case now described in 
Table 5-2 assumes [ 
 
 
                                            ]. 

WEC clarified that even with 
[ 
         ] that there is ample 
margin to the chemical debris 
limits addressed in the 
chemical effects evaluation.   

No RAI is 
necessary. 

As a follow up to item 1 from the August 1, 
2017 phone call, staff requested what are the 
implications of the [                                      ] 
discrepancy used in the WCAP-17938 Section 
5.1.3? 

WEC volunteered to 
supplement the WCAP and 
provide a more accurate 
description of the test duration. 

No RAI is 
necessary. WEC 
provided a 
supplemental 
change to the 
WCAP that included 
an accurate test 
duration (see 
ADAMS Accession 
No. ML17270A040).  
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September 14, 2017 
Staff Observations 

Applicant Responses Is a request for 
additional 

information 
needed? 

Clarify a possible discrepancy between the 
average [                      ] particle size in the 
procurement specification [ 
                                                              ] and 
the average size stated in WCAP-17938, 
Section 3.5 [                        ].   

WEC volunteered to 
supplement the WCAP to 
describe the average particle 
size in terms of the range used 
in their procurement 
specification. 

No RAI is necessary. 
Westinghouse 
provided a 
supplemental change 
to the WCAP that 
corrected the particle 
size. (see ADAMS 
Accession No. 
ML17270A040). 

The [                      ] procurement specification 
appears to have two different minimum 
particle size requirements [ 
                      ]. 

WEC will check the 
specification. 

No RAI is necessary. 

 
Exit Briefing: 
None 
 
Request for Additional Information: 
None.  Westinghouse provided revised text to supplement the Topical Report as described 
above. 
 
Open Items and Proposed Closure Path 
None 
 
Deviations from the Audit Plan 
None 


