
 

March 7, 2013 
 
 
Mr. J. A. Gresham, Manager 
Westinghouse Electric Company 
Nuclear Services 
1000 Westinghouse Drive 
Cranberry Township, PA 16066 
 
SUBJECT: AUDIT SUMMARY FOR REVIEW OF TOPICAL REPORT WCAP-17524, “AP-1000 

CORE REFERENCE REPORT” AND SUPPLEMENTAL INFORMATION 
 
Dear Mr. Gresham: 
 
From July through September 2012, U.S. Nuclear Regulatory Commission (NRC) staff 
conducted a multiple phase audit related to the review of the Westinghouse topical report, 
WCAP-17524, “AP1000 Core Reference Report” and supplemental information.  The enclosed 
audit summary describes each phase of the review, identifies the audit participants, and lists the 
questions that led to requests for additional information.   
 
The audit took place in three phases, as previously discussed and was coordinated with 
Westinghouse.  Phase 1 occurred July 31 – August 1, 2012, Phase 2 occurred August 14 - 16, 
2012, and Phase 3 occurred September 11-12, 2012. 
 
Prior to placing the non-proprietary version of the audit summary in the public document room 
the staff requests that Westinghouse perform a final review for proprietary information.  If after a 
5 day period, you do not request additional portions be withheld, the non-proprietary version of 
the audit summary will be made publically available.  
 
If you have any questions, please contact the Project Manager, Bruce Bavol, at (301) 415-6715 
or Bruce.Bavol@NRC.gov. 
 

Sincerely, 
 
              /RA/ 
 

Larry Burkhart, Acting Chief 
Licensing Branch 4 
Division of New Reactor Licensing 
Office of New Reactors 

 
Project No. 0793 
 
Enclosures: 
1.  Audit Participation  
2.  Audit Summary – (Non-Proprietary) 
3.  Audit Summary – (Proprietary) 
 
cc:  See next page (w/o Enclosure 3) 
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Audit Participation - July 31-August 1, August 14-16, and September 11-12, 2012 
 

The following table provides a comprehensive list of the audit participants from the NRC, WEC, 
and applicable licensees. 

 
Name Affiliation Date(s) Attended 

Bruce Bavol NRC July, Aug, Sept, 2012 
Anthony Minarik NRC July 2012 
Chris Van Wert NRC July, Aug, Sept, 2012 

Y. Gene Hsii NRC July, Aug, Sept, 2012 
John Budzynski NRC July, Aug, Sept, 2012 

Shanlai Lu NRC July, Aug, Sept, 2012 
Jen Gall NRC July 2012 

Ben Parks NRC July 2012 
Amrit Patel NRC July, Aug, Sept, 2012 

Kristopher Cummings Westinghouse July, Aug, Sept, 2012 
Ryan Lenahan Westinghouse July, Aug, Sept, 2012 
Jennifer Baker SNC July, Aug, Sept, 2012 
Dave Huegel Westinghouse July, Aug, 2012 
Paul Kersting Westinghouse July 2012 
Keith Drudy Westinghouse July, Sept, 2012 
Terry Schulz Westinghouse August 2012 

Kevin McNamee Westinghouse August 2012 
Tim Crede Westinghouse August 2012 

Dan Golden Westinghouse August 2012 
Mike Misvel Westinghouse September 2012 
Ron Knott Westinghouse September 2012 

John DeBlasio Westinghouse September 2012 
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Audit Summary for Reviewing WCAP-17524, “AP1000 Core Reference Report” and 
Supplemental Information 

Westinghouse Electric Company 
Project No. 0793 

July 31-August 1, August 14-16, and September 11-12, 2012 
 
Phase 1 Audit - WCAP-17524-P, “AP1000 Core Reference Report”  

 
On July 31 and August 1, 2012 staff of the U.S. Nuclear Regulatory Commission (NRC) 
conducted Phase 1 of the audit at the Westinghouse Twinbrook Office in Rockville, MD.  This 
phase of the audit focused on calculations related to GSI-191, Thermal Conductivity 
Degradation (TCD), and changes to the fuel design. 

 
Pertaining to GSI-191, the staff heard presentations from Westinghouse personnel and 
reviewed applicable reference documents.  After gathering information from interviews and 
document review the staff asked if Westinghouse could better explain and present their process 
of handling GSI-191 requirements during the next phase of the audit.  Additionally, the staff 
requested Westinghouse provide information regarding specific changes to the midgrid spacer 
of the fuel assembly and to better explain what effects the design changes have on hydraulic 
performance. 
 
Regarding TCD the staff had several questions and takeaways from this phase of the audit (a 
full list of audit requests for additional information (RAIs) are provided at the end of the 
summary).  Westinghouse provided the staff with a presentation on the subject of TCD along 
with supporting technical documentation.  The staff had a question on how Westinghouse chose 
to accommodate the effects of TCD, the focus being on the method used to calculate fission gas 
release fractions, and the accompanying model.  Westinghouse agreed to address this concern 
during phase 2 of the audit.  Second, the staff asked Westinghouse if they had considered the 
effects TCD has on average core temperature in its large break loss-of-coolant accident (LOCA) 
analysis, or if they performed a calculation assuming a hot rod or bundle.  In this regard, the 
staff also requested Westinghouse provide the results from all 124 accident cases, rather than 
the 31 they chose to sample for determining the bounding accident when TCD is considered.  
Additionally, in Westinghouse’s supplement to the CRR topical report, the FQ percent margin 
was reduced and Westinghouse offered to explain the reasoning in more detail during the next 
phase of the Audit.    
 
Some additional information that Westinghouse planned to provide during phase 2 of the audit 
included; the reason for changing a pump in some accident analyses, whether the STAV code 
used by Westinghouse correctly matched with the Halden data on TCD, and the development of 
how the data was correlated.  Finally the staff requested a simple walkthrough of the 
calculations, including both the particulars of certain sets run in Westinghouse document 
APP-SSAR-GSC-772 and the calculation used to account for peaking factor and associated 
burndown effects. 
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Phase 2 Audit 
 
On August 14-16, 2012 NRC conducted Phase 2 of the audit at the Westinghouse Cranberry 
Office in Cranberry Twp, Pennsylvania.  This phase of the audit focused on advanced first core 
(AFC) impacts on shutdown margin (xenon distribution, limiting shutdown margin determination, 
treatment of enhanced gray rod cluster assemblies, etc.), reactivity coefficients and peaking 
factor changes, and the follow-up items from phase 1 of the audit. 
 
Pertaining to GSI-191, the staff continued the interviews with Westinghouse personnel and 
reviews of supporting documentation that began during the first phase of the audit.  
Westinghouse presented detailed drawings of the egrids and eIFMs, which allowed the staff to 
understand the differences as compared with the older design.  Westinghouse also provided the 
grid hydraulic test results which supported the findings in WCAP-17524.  Discussions were held 
with Westinghouse personnel to understand the methodology used to determine if a fuel 
assembly design change was conservative or not from a GSI-191 perspective.  The staff 
concluded that some of the information discussed would be needed on the docket for the staff to 
reach a final safety conclusion, and RAIs were drafted to request this information.   
 
Regarding the large break LOCA (LBLOCA) calculation, Westinghouse provided the results of 
the 31-case LBLOCA analysis used to determine the limiting PCT value.  Westinghouse also 
described the methodology used to perform sensitivity analyses with manual FQ value 
adjustments.  The staff requested additional information regarding the NOTRUMP burnup 
studies in the SBLOCA analysis to help understand the variations in rod internal pressure 
relative to burnup as seen in the LBLOCA analysis.     
 
[ 
 
 
 
 
                                                                                                                      ]   
 
NRC staff reviewed the rod ejection accident analysis documentation.  The methodology is 
based on a 3D spatial kinetics code package, which is different than what was used for the DCD 
Revision 15 analysis.  The staff generally felt that the documented analysis followed the 
approved WCAP-15806-P-A methodology, but there was a remaining question regarding the 
codes allowed by approved methodology.  This concern was included in a draft RAI. 
 
Westinghouse personnel provided presentations and discussions to the staff regarding burnup 
dependent thermal conductivity degradation.  Specifically, the staff investigated potential margin 
impacts for the following fuel design criteria: fuel melt, rod internal pressure, clad stress, steady-
state clad strain, transient clad strain, and clad fatigue.   
 
The staff also reviewed the supporting documentation for the non-LOCA accident analyses.  
The staff noted that various supporting calculation notes contained in what appeared to be open 
items.  The staff notified Westinghouse that all analyses supporting conclusions related to 
WCAP-17524 must be complete and accurate.  Additionally, the staff discussed the results of a 
locked rotor with LOOP accident analysis.  The staff was not provided a detailed analysis of the 
report.  These concerns were included in draft RAIs. 
 



- 3 - 

 
Westinghouse notified the staff that the planned discussion regarding fuel seismic response 
would be postponed until the 3rd phase of the audit due to scheduling conflicts with the technical 
staff. 
 
Phase 3 Audit 
 
On September 11-12, 2012, NRC conducted Phase 3 of the audit at the Westinghouse 
Twinbrook office in Rockville, Maryland.  This phase of the audit focused on fuel seismic 
response and the follow-up items from phase 2. 
 
Westinghouse presented an overview of their approach regarding fuel seismic response.  This 
approach includes the use of credit for reduced impact forces due to hydraulic damping.  The 
staff requested more details including a description of the flow rates to be assumed (and 
associated damping).  Additionally, Westinghouse described the future grid-crush testing plans 
with relaxed springs which will be used in a final comprehensive fuel seismic supplement.  The 
database used by Westinghouse to develop the dynamic hydraulic damping coefficient was 
presented to the staff.  The staff noted that the data did not include any tests on fuel designs 
identical to the WCAP-17524 fuel design, and that many of the tests included highly dissimilar 
fuel designs.   
 
Follow-up discussions were held with Westinghouse regarding the thermal model used in the 
FIGHT-H code calibration.  Westinghouse explained that the TCD model used in FIGHT-H 
contains the same burnup dependence as the modified PAD 4.0 with TCD.  The staff had 
additional questions regarding gap conductance when compared with PAD.  This question was 
drafted as an RAI. 
 
AP1000 Core Reference Report Request for Additional Information 
 
The following initial set of RAIs were developed from the material covered during all three 
phases of the audit.  Modifications to these questions will still be possible based on future 
conversations with WEC. 
 
CRR-001 (spent fuel pool criticality) 
 
With the movement to the Advanced First Core (AFC), there is a change from a 3-region design 
to a 5-region design.  With respect to spent fuel pool criticality analyses as described in 
APP-GW-GLR-029, Revision 3, titled, “AP1000 Spent Fuel Storage Racks Criticality Analysis,”  
 

a) How does the change to a 5-region core affect the previously identified limiting fuel 
assembly depletion characteristics? For example, the current analysis in 
APP-GW-GLR-029 identifies the limiting assembly insert combination during fuel 
depletion as having [                           
                                                                                                                                    ].  
 

b) Considering the AFC and future cycle core designs, how is the limiting assembly insert 
combination affected?  

 
c) Also, with a change in the core design, it is likely that the axial burnup distributions have 

also changed. Demonstrate that the change in core design, including the effect of reload 
core designs, either does not affect the limiting axial burnup distributions as discussed in 
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APP-GW-GLR-029 or update the safety analyses in APP-GW-GLR-029 to include the 
appropriate distributions and analysis impacts.  

 
d) Demonstrate that the cumulative impact of the AFC and reload core designs still satisfy 

the appropriate criteria in 10 CFR 50.68. 
 
CRR-002 (codes and methods) 
 
The CRR includes various updates to the referenced codes and methodologies used in the 
nuclear design. WCAP-10965-P-A, “Qualification of the New Pin Power Recovery 
Methodology,” was added to reflect an updated methodology to be used along with the ANC 
code.  The staff’s SER (ML102350046) states that this methodology is acceptable as long as 
the nuclear data generated as input to ANC originates from the PARAGON and NEXUS code 
systems.  During the Phase 2 audit, staff asked if there were any instances where PHOENIX-P 
is used instead of PARAGON when generating data for ANC since the SER conclusions for the 
pin power recovery methodology only give approval for use of the methodology with the 
PARAGON/NEXUS/ANC code system. Westinghouse stated that data from PHOENIX-P is 
used in a limited capacity with ANC.  For clarity, list all PHOENIX-P uses for calculations 
supporting updates to FSAR Revision 19 for the CRR and justify why the limitations and 
conditions in the staff SER mentioned above are not violated. 
 
CRR-003 (codes and methods) 
 
The CRR includes an update to DCD Section 15.4.8 describing the rod ejection analysis.  The 
updated DCD section now references the rod ejection calculational methodology described in 
WCAP-15806-P-A, “Westinghouse Control Rod Ejection Accident Analysis Methodology Using 
Multi-Dimensional Kinetics,” which is based on the standalone SPNOVA code.  It appears that 
the codes supporting the 3-D rod ejection calculation have evolved significantly since staff’s 
2003 approval of WCAP-15806-P-A. Since the CRR rod ejection analyses are now being 
performed solely with ANC9.4 due to the migration of the SPNOVA solver into ANC9.4, 
demonstrate that ANC9.4 produces results that are consistent with previous 3-D rod ejection 
analyses supported by SPNOVA as a standalone code for the AP1000 design. 
 
CRR-004 (LBLOCA Analysis) 
 
In the large-break LOCA analysis (Calculation Note APP-SSAR-GSC-772, Revision 0, 
“Evaluation of TCD for AP1000 Advanced First Core Application Program and DCD Revision 19 
Best-Estimate LBLOCA ASTRUM Analyses,”) using the ASTRUM method to evaluate the 
impact of the fuel thermal conductivity degradation (TCD), the average fuel assembly burnups 
are limited to [ 
              ].   
 
Describe the processes that the average assembly peaking factors and burnups are calculated 
so as not to underestimate the initial stored energy of the average fuel assemblies.  Provide 
justifications of limiting the burnups of the average assemblies to [                          ]. 
 
CRR-005 (LBLOCA Analysis) 
 
As stated in Supplemental Information to WCAP-17524, “AP1000 Core Reference Report” to 
Address Thermal Conductivity Degradation” (LTR-NRC-12-46 P-Attachment, June 2012), the 
large-break LOCA analysis, which accounts for the fuel TCD, is performed with a reduction in 
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the as-analyzed total peaking factor FQ to a value closer to the desired FQ to remove analysis 
conservatism.  Calculation Note APP-SSAR-GSC-772, Revision 0, states that this input FQ 
conservatism reduction is done by adjusting sampling values of the power integrals at the 
bottom and middle 1/3 of the core (i.e., PBOT and PMID) to recover the peak linear heat rate 
margin in the existing analysis.   
 

(a) Describe the process used for adjusting the PBOT and PMID sampled values to obtain 
FQ values closer to the desired value. 
 

(b) Explain why this adjusting process is appropriate with respect to the sampling of 
PBOT/PMID in the ASTRUM methodology. 

 
CRR-006 (LBLOCA Analysis) 
 
Supplemental Information to WCAP-17524 (LTR-NRC-12-46 P-Attachment, June 2012) states 
that the large-break LOCA analysis evaluation of the fuel TCD effects considered peaking factor 
burndown effects.  Table 5-2, “Peaking Factor Assumed in the Evaluation of TCD,” of the 
Supplemental Information provides the values of the peaking factors (FQ and FDH) as a 
function of rod burnup. 
 
Describe how the values of FQ and FDH in Table 5-2 are determined and how they are 
implemented in the large-break LOCA analysis.  
 
CRR-007 (LBLOCA Analysis) 
 
Calculation Note APP-SSAR-GSC-772 indicated that the large-break LOCA analysis for the 
evaluation of the fuel TCD effect is performed using RUV reactor coolant pump designed by 
KSB. 
 

(a) Provide a list of significant differences or changes in the LBLOCA-TCD 
WCOBRA/TRAC analysis from the analysis in the AP1000 Design Control Document. 
 

(b)   Describe why each of these changes is necessary and appropriate. 
 
CRR-008 (LBLOCA Analysis) 
 
To properly address fuel thermal conductivity degradation effects on the large-break LOCA 
analysis for the advanced first core application program, Westinghouse should perform 
reanalysis of the best-estimate large-break LOCA analysis with total number of runs required by 
the ASTRUM evaluation method. 
 
CRR-009 (LBLOCA Analysis) 
 
It is stated in Supplemental Information to WCAP-17524, “AP1000 Core Reference Report” to 
address the Impact of Thermal Conductivity Degradation on Additional Events (LTR-NRC-12-56 
P-Attachment), that the variations in rod internal pressure relative to burnup are already covered 
to a large extent in the small-break LOCA burnup studies with NOTRUMP.   
 
Please provide the small-break LOCA burnup studies referred in the Supplemental Information 
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CRR-010 (TH design) 
 
With respect to the AP1000 fuel design that was developed after the NRC approval of 
WCAP-15063-P-A, Revision 1, “Westinghouse Improved Performance Analysis and Design 
Model (PAD 4.0),”address the following: 

   
a) Discuss the validation including the development of the thermal conductivity 

degradation (TCD) model used in the interim version of PAD 4.0, called PAD 4.0 
TCD, including all coefficients of the TCD equation. 

 
b) There are several versions of the TCD equation. What considerations were used for 

selecting the TCD equation used in the STAV 7.3 fuel performance code, which is 
licensed for BWR fuel but not for PWR, for the PAD 4 code? 

 
c) Identify any modifications made to the STAV 7.3 TCD equation to make it compatible 

to the PAD 4.0 code and PWR fuel designs. 
 

d) Include the plots of thermal conductivity versus temperature at burnups of 0, 20, 40, 
and 65 GWd/MTU with/without the burnup coefficients default option enabled.  

 
e) Provide a discussion of the predicted PAD 4.0 data/Halden benchmark data set 

parameters including the initial/test conditions of the data and identify any deviations 
between the data sets conditions that may impact evaluation results between the 
data sets. 

 
CRR-011 (TH design) 
 
In the PAD 4.0 code, the thermal conductivity correlation is a function of [ 
                                                                                                                              ].  The burnup 
dependent thermal conductivity degradation equation from STAV 7.3 is used in the interim 
version of PAD 4.0, called PAD 4.0 TCD.  The STAV 7.3 code is approved for BWR fuel design 
analysis and is designed to handle fuel with gadolinium as an integral burnable absorber.  The 
AP1000 fuel design may include axial blankets (fuel pellets of a reduced enrichment), annular 
fuel pellets in the top and bottom 8 inches of the fuel stack (fully enriched or partially enriched), 
and integral fuel burnable absorbers (boride-coated fuel pellets or fuel pellets containing 
gadolinium oxide mixed with uranium oxide).  Address the following: 
 

a) What are the impacts that these fuel design features may have on the thermal 
conductivity correlation?  
 

b) Provide plots of the PAD 4 TCD predicted temperature profile data and the Halden 
benchmark data with/without the fuel burnup coefficient enabled.  
 

c) Discuss any differences between the data profiles.  
 

d) Discuss the applicability of the burnup dependent thermal conductivity degradation 
equation from STAV 7.3 for IFBA coated pellets.   
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CRR-012 NOT USED 
 
CRR-013 (GSI-191) 
 
WCAP-17524-P provides a description of fuel design changes to be included in the advanced 
first core for the AP1000 plant design.  Section 2.6 discusses the impacts of the protective grid 
design change on GSI-191 but does not discuss the impacts of other fuel design changes.  
Provide an analysis of the impacts on GSI-191 for each design change, including the eIFM and 
eMidGrids. 
 
CRR-014 (GSI-191) 
 
In order to support the staff's review of the new fuel assembly design impacts on GSI-191, 
provide a comparison of the fuel designs for the following: 
 

a) AP1000 DCD Revision 19  
 

b) Test assembly used to support AP1000 DCD Revision 19 
 

c) Fuel assembly design for WCAP-17524-P 
 

d) Test assembly for PWROG which included the Robust P-Grid. 
 
Also provide the test conditions for both the AP1000 DCD Revision 19 tests and the PWROG 
tests used to support the Robust P-Grid (e.g. glow rates, debris types/quantities, etc.). 
 
CRR-015 (GSI-191) 
 
What is the screening methodology used by Westinghouse to determine the impacts on 
GSI-191 for each fuel design change. 
 
CRR-016 (Calc Notes-Open Items) 
 
During the audit held Aug 14-16, 2012, it was noted that some of the calc notes used to support 
WCAP-17524-P contain open items.  The submitted topical report must be based on final 
analyses following approved quality assurance programs.  Therefore, close all related open 
items and update WCAP-17524-P if necessary. 
 
CRR-017 (thermal conductivity degradation) 
  
The PAD 4.0 code incorrectly excludes burn-up effects in its thermal conductivity model.  By 
using a corrected thermal conductivity model and the existing fission gas model, the code could 
overestimate the amount of fission gas and the fuel rod internal pressure since the current 
fission gas model was correlated to the testing data using the original thermal conductivity 
model.  To correct this, [ 
 
 
                                                                                                                    ], it is unknown if the 
calculated amount of fission gas released remain conservative for AP1000 applications, 
considering the differences in geometry, burn-up levels, and power history between the test 
assemblies used to calculate the fission gas release model and the AP1000 Core Reference 
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Report application design.  Demonstrate that this assumption will lead to conservative or 
accurate predictions of fission gas quantities and fuel rod internal pressure within the power and 
burn-up range of this application. 
 
CRR-018 (non-LOCA accidents) 
 
As part of this topical report, Westinghouse developed a new procedure to mitigate the vessel 
head vent opening event by discharging high temperature and high pressure primary coolant 
into the in-containment RWST.  Similar approaches have been developed for loss of feedwater 
heater event, inadvertent opening of CMT valves and CVCS malfunction.  It was indicated by 
Westinghouse that the discharge of primary coolant into the containment will cause high 
containment air space temperature.  Demonstrate that the in-containment equipment 
qualification program has already taken into account these containment heat up events and that 
the maximum allowable containment air space temperature for all the equipments required for 
operation is higher than the maximum containment air space temperature during these AOO 
events. 
 
CRR-019 (non-LOCA accidents) 
 
The rod ejection accident was analyzed using the previous fuel pellet thermal conductivity 
model, which does not account for burnup effects.  With the new pellet thermal conductivity 
model, it is expected that the fuel pellet initial steady state temperature is significantly higher 
than what was calculated before, especially for the end-of-cycle condition.  What is the 
quantitative impact of the corrected TCD model with burnup dependence on the rod ejection 
accident analysis?  In particular, provide the impact on the most limiting DNBR, fuel center line 
temperature and cladding strain.  Demonstrate that they all satisfy the relevant limits. 
  
CRR-020 (non-LOCA accidents) 
 
A 3-D kinetics code is used to analyze the AP1000 rod ejection accident.  Will the same code be 
used for the future reload analysis? 
 
CRR-021 (non-LOCA accidents) 
 
The FIGHT-H code has been used to support transient analysis to provide fuel rod temperature 
data at different power and burn-up levels.  The accuracy of the code affects the calculated 
Doppler Feedback Effect and the power level for AOOs and rod ejection accident.  Evaluate the 
difference between the FIGHT-H code and the fuel performance code which models the thermal 
conductivity degradation properly.  Based on the evaluation, determine the limitations of the 
FIGHT-H code and the impact on the calculated DNBR, peak linear power density, transient 
power level and cladding strain. 
 
CRR-022 (non-LOCA accidents) 
 
Loss of flow and LOOP events are the most limiting in terms of system pressure with a margin 
of about 50 psid before the thermal conductivity degradation is considered.  Westinghouse did 
not anticipate that the peak system pressure is going to exceed the limit if the thermal 
conductivity degradation is properly modeled; however, the technical basis supporting the 
conclusion has not been presented.  Provide quantitative evidence to justify this conclusion. 
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CRR-023 (LOCA) 
 
Westinghouse has used the previously approved containment mass and energy methodology to 
perform containment peak pressure calculation during LOCA.  Does the corrected thermal 
conductivity degradation model affect the peak containment pressure and temperature 
calculation? 
 
CRR-024 (Fuel Seismic) 
 
What is the basis for assuming the applicability of the Westinghouse damping test data from 
older fuel assembly designs to the AP1000 Core Reference Report fuel assembly design? 
 
CRR-025 (Fuel Seismic) 
 
Provide justification for the applicability of crush test data/analysis from WCAP-12488-P-A 
Addendum 1, Revision 1 to the eMidGrids and eIFMs used in the AP1000 Core Reference 
Report fuel assembly design. 
 
CRR-026 (non-LOCA accidents) 
 
An accurate or a conservative prediction of core initial stored energy is important to the 
containment peak pressure calculation for a postulated large break loss-of-coolant accident. 
The core initial stored energy used as input to this calculation is claimed to be the highest at [                     
                                        ] in contrast to [                                                  ].  Describe the core 
initial stored energy calculation method and explain how the core at [   ] rated power can be the 
most limiting in regards to initial core stored energy.   
 
CRR-027 (Fuel Seismic) 
 
What is the hydraulic damping coefficient that Westinghouse plans to credit for different flow 
conditions in the fuel assembly seismic response analysis?  How would a coast down be 
handled? 
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cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
doug.ellis@shawgrp.com   (Doug Ellis) 
eddie.grant@excelservices.com   (Eddie Grant) 
erg-xl@cox.net   (Eddie R. Grant) 
ewallace@nuscalepower.com   (Ed Wallace) 
fbelser@regstaff.sc.gov 
gcesare@enercon.com   (Guy Cesare) 
George.Madden@fpl.com   (George Madden) 
gzinke@entergy.com   (George Alan Zinke) 
james1.beard@ge.com   (James Beard) 
jcsaldar@bechtel.com   (James Saldarini) 
jerald.head@ge.com   (Jerald G. Head) 
jflitter@regstaff.sc.gov 
jim@ncwarn.org   (Jim Warren) 
john.elnitsky@pgnmail.com   (John Elnitsky) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
jrappe@nuscalepower.com   (Jodi Rappe) 
kinneyrw@dhec.sc.gov   (Ronald Kinney) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
lindg1da@westinghouse.com   (Don Lindgren) 
maria.webb@pillsburylaw.com   (Maria Webb) 
marilyn.kray@exeloncorp.com 
mark.beaumont@wsms.com   (Mark Beaumont) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
maurerbf@westinghouse.com   (Brad Maurer) 
media@nei.org   (Scott Peterson) 
Mitch.Ross@fpl.com   (Mitch Ross) 
MSF@nei.org   (Marvin Fertel) 
nirsnet@nirs.org   (Michael Mariotte) 
nscjiangguang@sina.com   (Jiang Guang) 
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Nuclaw@mindspring.com   (Robert Temple) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul.Jacobs@fpl.com   (Paul Jacobs) 
Paul@beyondnuclear.org   (Paul Gunter) 
pbessette@morganlewis.com   (Paul Bessette) 
pshastings@generationmpower.com  (Peter Hastings) 
Raymond.Burski@fpl.com   (Raymond Burski) 
rgrumbir@gmail.com   (Richard Grumbir) 
Richard.Orthen@fpl.com   (Richard Orthen) 
ritterse@westinghouse.com   (Stanley E. Ritterbusch) 
RJB@NEI.org   (Russell Bell) 
robert.kitchen@pgnmail.com   (Robert H. Kitchen) 
rong-pan@263.net   (Pan Rong) 
sabinski@suddenlink.net   (Steve A. Bennett) 
Sandra@sandrakgoss.com   (Sandra Goss) 
sara@cleanenergy.org 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
shudson@regstaff.sc.gov   (Shannon Hudson) 
sisk1rb@wetinghouse.com   (Rob Sisk) 
smsloan@babcock.com   (Sandra Sloan) 
stephan.moen@ge.com   (Stephan Moen) 
Steve.Franzone@fpl.com   (Steve Franzone) 
strambgb@westinghouse.com   (George Stramback) 
Tansel.Selekler@nuclear.energy.gov   (Tansel Selekler) 
Timothy.Beville@nuclear.energy.gov   (Tim Beville) 
tom.miller@hq.doe.gov   (Tom Miller) 
tomccall@southernco.com   (Tom McCallum) 
TomClements329@cs.com   (Tom Clements) 
Tony.Robinson@areva.com   (Tony Robinson) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
vijukrp@westinghouse.com   (Ronald P. Vijuk) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin) 
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