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3.9.1 Special Topics for Mechanical Components  

3.9.1.1 Introduction 

This FSAR section addresses the design transients and methods of analysis used for all 
Seismic Category I components, component supports, core support (CS) structures, and reactor 
internals designated as Class 1, 2, 3, and CS under ASME Code Section III, as well as those 
not covered by the Code.  This discussion also includes the assumptions and procedures used 
for the inclusion of transients in the design and fatigue evaluation of ASME Code Class 1 and 
CS components, the computer programs used in the design and analysis of Seismic Category I 
components and their supports, and experimental and inelastic analytical techniques. 

The staff’s review of special topics for component design includes the following: 

• Design transients 
• Computer programs used in the analysis 
• Experimental stress analysis 
• Considerations for the evaluation of the faulted condition 

3.9.1.2 Summary of Application 

Section 3.9.1 of the STP Units 3 and 4 COL FSAR incorporates by reference Section 3.9.1 of 
the certified ABWR DCD Revision 4, referenced in 10 CFR Part 52, Appendix A.  In addition, the 
applicant revised Appendix 3D, which is referenced in Subsection 3.9.1.2.  This revision adds 
computer program ACSTIC2, which was used for evaluating the design of the reactor internal 
components.  

3.9.1.3 Regulatory Basis 

The regulatory basis of the information incorporated by reference is in NUREG–1503.  In 
addition, the relevant requirements of the Commission regulations for the special topics for 
mechanical components, and the associated acceptance criteria, are in Section 3.9.1 of 
NUREG–0800.  

3.9.1.4 Technical Evaluation 

As documented in NUREG–1503, NRC staff reviewed and approved Section 3.9.1 of the 
certified ABWR DCD.  The staff reviewed Section 3.9.1 of the STP Units 3 and 4 COL FSAR 
and checked the referenced ABWR DCD to ensure that the combination of the information in 
the COL FSAR and the information in the ABWR DCD appropriately represents the complete 
scope of information relating to this review topic.1  The staff’s review confirmed that the 
information in the application and the information incorporated by reference address the 
required information relating to this section. 

The staff reviewed Section 3.9.1 of the STP Units 3 and 4 COL FSAR in accordance with the 
guidance in RG 1.206.  The staff also reviewed the relevant information in COL FSAR Revision 
5. 

                                                 
1  See “Finality of Referenced NRC Approvals” in SER Section 1.1.3, for a discussion on the staff’s review 

related to verification of the scope of information to be included in a COL application that references a 
design certification. 



During a technical audit for Section 3.9.2 on August 23–25, 2010, the staff reviewed the 
applicant’s proprietary documents.  The information that the staff audited is included in an audit 
report issued on October 6, 2010 (ML102560535).  The staff found that due to a pump-induced 
acoustic pulsation, computer code ACSTIC2 was used to compute the forcing functions on the 
reactor internal components.  Because ACSTIC2 is not a listed program for use in the ABWR 
design, the staff issued RAI 03.09.02-21  requesting the applicant to list the computer code in 
the STP FSAR and to provide supporting verification and validation (V&V) information for the 
ACSTIC2 computer program for the staff to audit.  The applicant’s response to RAI 03.09.02-21 
dated April 13, 2011 (ML11105A138), states that the verification analysis is available in a 
Westinghouse Electric Company (WEC) proprietary report for the staff to audit.  In addition, the 
STP Units 3 and 4 COL application will be revised to include the ACSTIC2 computer program in 
the STP FSAR.  Specifically, Subsection 3.9.1.2 states that the computer codes are addressed 
in Appendix 3D, and Appendix 3D references Subsection 4.1.4.1 for a description of the 
ACSTIC2 program.  In addition, a markup of Appendix 3D and Subsection 4.1.4.1 of the FSAR 
was attached to the response.  The staff confirmed that the proposed changes have been 
incorporated in Revision 6 of the STP FSAR.  Therefore, RAI 03-09-02-21 is closed and 
resolved. 

On June 22, 2011, the staff conducted an audit of the ACSTIC2 computer code in the Rockville 
(Maryland) WEC office.  The staff reviewed the V&V documentation of the program.  As a result 
of this audit, the staff identified three open items that were shared with the applicant and are 
summarized in the audit report dated March 22, 2012 (ML120190187).   

The staff issued RAI 03.09.01-1 requesting the following additional information:  

1. The applicant’s response to RAI 03.09.02-21 indicates that the ACSTIC2 computer 
program was used to analyze the STP Units 3 and 4 pump-induced pulsation.  
However, the ACSTIC is referenced in the STP FSAR.  The staff therefore requested 
the applicant to clarify the differences between the ACSTIC and ACSTIC2 and to 
indicate which reference is correct.  

2. Based on the June 22, 2011, audit, the staff noted that the computer program was 
developed for use on PWRs, not on BWRs, and the validation was based on the sub-
cooled single-phase water system and test data from PWR plants.  The staff 
requested the applicant to provide justification, based on referenced Japanese 
ABWR (RJABWR) plant test data if appropriate, to show that the computer program 
is applicable to the ABWR design, which is operating in a steam-water-saturated 
condition. 

3. The computer program was verified and validated in Version 1.1 for use on PWRs.  
The staff requested the applicant to provide the V&V package applicable to ACSTIC2 
(Version 1.3), which was used for the STP Units 3 and 4 analysis. 

The applicant’s response to this RAI dated August 24, 2011 (ML112420174), indicates that the 
ACSTIC2 was used to compute the forcing functions for pump-induced acoustic pulsations for 
the STP Units 3 and 4 ABWR reactor internals. ACSTIC2 is the current version of the computer 
code formerly referred to as ACSTIC.  ACSTIC2 is the name given to the initial updated version.  
Subsequent versions retained the ACSTIC2 name and indicated the version as Version 1.1, 1.2, 
etc.  The changes made in the FSAR that are attached to the applicant’s revised response to 
RAI 03.09.02-21 dated April 13, 2011 (ML11105A138), should have incorporated ACSTIC2.  As 
a result, the applicant is revising the response to RAI 03.09.02-21 (Revision 2 in ML112420174) 



to correct the FSAR changes and to identify the ACSTIC2 as the code used for the STP Units 3 
and 4 analysis.  The staff found this response acceptable.  The applicant incorporated the 
proposed changes in Revision 6 of the FSAR.  Therefore, Item 1 in RAI 03.09.01-1 is resolved 
and closed.  

In response to Item 2 in RAI 03.09.01-1, the applicant committed to perform more analyses to 
demonstrate the validity of the assumption using a zero pressure fluctuation at the water-steam 
interface, and that the ACSTIC2 results are in good agreement with respect to the fluid modal 
frequencies and pressure amplitude when compared to the RJABWR plant data.   

In an audit on October 25, 2011, (Audit Report issued on March 22, 2012, ML120190187), the 
applicant provided a calculation showing the pressure amplitude at the water-steam interface to 
be very small relative to the pump pressure amplitude.  Because this amplitude represents a 
total pulsating wave reflection and is conservative, the staff concluded that the assumed zero-
pressure amplitude at the boundary of the steam-water interface is acceptable for calculating 
the pump pressure pulsating loads on RPV internals using ACSTIC2.  Therefore, the issue of 
using ACSTIC2 for BWR application in RAI 03.09.01-1 is resolved and closed. 

During the October 25, 2011, audit, the staff reviewed comparison data provided by WEC.  The 
data showed that the calculated acoustic modal frequencies were in good agreement with the 
measured fluid frequencies.  However, WEC did not provide a comparison of the analytical 
results with the test data.  The applicant indicated that it is very difficult to conduct a pressure 
amplitude comparison because the test data conditions are not known.  However, the staff 
found that the applicant’s calculation using ACSTIC2 has demonstrated matching frequency 
with the RJABWR measurements.  As a follow-up to this aspect of RAI 03.09.01-1, the staff 
issued RAI 03.09.01-2 requesting the applicant to demonstrate matching of pressure amplitude 
to the ACSTIC2 results.  If the RJABWR test conditions at the time the measurements were 
taken are not known, the calculated values can assume nominal and worst case conditions to 
bound the RJABWR results.  The applicant’s response to RAI 03.09.01-2 dated February 29, 
2012 (ML12065A347), indicates that the RJABWR data used to calculate the pump-forcing 
functions assumed that all pumps were running in phase.  The staff noted that the calculation of 
pump-forcing functions is related to the application of ACSTIC2 computer program for the 
design of reactor internals. As such, it becomes a design issue and is no longer a V&V issue.  
Therefore, the staff closed RAI 03.09.01-2 and this issue was tracked under the review of 
Subsection 3.9.2.  As a result, the staff issued RAI 03.09.02-51 in Subsection 3.9.2 requesting 
the applicant to demonstrate that the pump-forcing function used in the reactor internal 
component acoustic analysis is conservative.  The staff concluded that Item 2 in RAI 03.09.01-2 
is closed and the design issue will be tracked by the resolution of RAI 03.09.02-51 in Section 
3.9.2 of this SER. 

Regarding the response to Item 3 in RAI 03.09.01-1, the applicant was requested to provide a 
comparison of the ACSTIC2 Version 1.3 output results with those in Version 1.1, which was 
used as the baseline for the ACSTIC2.  The V&V of Version 1.3 should document the changes 
from the previous versions.  As a follow-up to the above open items, the staff performed an 
audit at the Westinghouse office in Rockville, Maryland on October 25, 2011.  During the audit, 
the staff reviewed the comparison of the ACSTIC2 Version 1.3 results with the Version 1.1 
results for three benchmark cases.  The staff concluded that Version 1.3 is validated against 
Version 1.1 based on a consistent agreement between the results of two versions.  In addition, 
the applicant provided analyses showing that the added hysteretic damping was properly 
applied and the calculated damping responses from mode 1 and mode 2 were in good 
agreement with the input for 0.5 percent, 1 percent, and 2 percent damping using bandwidth 



methodology.  These results enabled the staff to conclude that Version 1.3 is verified and 
validated.  Therefore, RAI 03.09.01-1 Item 3 is resolved and closed.   

3.9.1.5 Post Combined License Activities 

There are no post COL activities related to this section. 

3.9.1.6 Conclusion 

The NRC staff’s finding related to information incorporated by reference is in NUREG–1503.  
The staff reviewed the application and checked the referenced DCD.  The staff’s review 
confirmed that the applicant has addressed the required information, and no outstanding 
information is expected to be addressed in the COL FSAR related to this section.  Pursuant to 
10 CFR 52.63(a)(5) and 10 CFR Part 52, Appendix A, Section VI.B.1, all nuclear safety issues 
relating to the special topics for mechanical components that were incorporated by reference 
have been resolved. 

In addition, the staff compared the information in the COL application to the relevant NRC 
regulations, the guidance in Section 3.9.1 of NUREG–0800, and applicable NRC regulatory 
guides.  The staff’s review concluded that the applicant has provided sufficient information to 
satisfy the guidance in Section 3.9.1 of NUREG–0800 and NRC requirements. 

 


