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UNITED STATES – ADVANCED PRESSURIZED WATER REACTOR 
INTERNAL FLOOD ANALYSES AUDIT PLAN 

 
April 17, 2013 

 
US-APWR DESIGN CERTIFICATION 

Mitsubishi Heavy Industries, Ltd. 
Docket No. 52-021 

 
 
Location:  Mitsubishi Nuclear Energy Systems, Inc. 

1001 19th Street North 
7th Floor 

 Arlington, VA  22209 
 
Purpose: 
 
The purpose of the audit is to review the basis, assumptions and results of the United States - 
Advanced Pressurized Water Reactor (US-APWR) internal flood protection analysis.  Some of 
the specific items to be reviewed include potential flood sources considered (non-seismically 
qualified piping, firefighting equipment, tanks, etc), how the evaluation addressed the potential 
for cross divisional flooding, and the appropriateness of the assumptions used in estimating the 
water discharge rate into the area, and the duration of the discharge. 
 
Background: 
 
Mitsubishi Heavy Industries, Inc. (MHI) has submitted to the U.S. Nuclear Regulatory 
Commission (NRC), a design certification document (DCD) for its application of the US-APWR 
in December 2007.  The staff is currently conducting its design certification review of the 
application.  DCD Tier 2, Section 3.4.1, provides a description of features incorporated in the 
design of the plant to protect against internal flooding.  It also identifies structures, systems, and 
components (SSCs) important to safety that require protection from internal flooding, and 
describes measures used to protect those SSC’s from internal flooding.  In many cases, 
protection is achieved by locating the SSCs above the flood level for the worst case flooding of 
an area.  To support the flood level used, MHI performed flood evaluations to determine the 
max flood level for each area, taking into account flooding sources, such as high energy line 
breaks, moderate energy line breaks, fire fighting operations, etc. 
 
The staff has reviewed the information in the DCD which provided the flooding evaluation 
results applicable to the flood protection measures used by the applicant to ensure adequate 
protection of the SSCs.  However, in order to verify the information in the DCD, the staff is 
proposing this audit.  The purpose of the audit is to review the basis, assumptions and results of 
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the US-APWR internal flood protection analysis.  Some of the specific items to be reviewed 
include potential flood sources considered (i.e. non-seismically qualified piping, firefighting 
equipment, tanks, etc), possibilities for cross divisional flooding, and flooding resulting from 
water entering the area from flooding outside the area.  The assumptions used will also be 
reviewed to verify that they are conservative and appropriate. 
 
Audit Scope and Approach: 
 
The audit team will review documents, analysis, drawings and other relative design information 
used to support the US-APWR internal flood evaluation results contained in DCD Tier 2, 
Section 3.4.1, and DCD Tier 2, Appendix 3K.  The primary focus of the audit will be to validate 
the technical information provided in Section 3.4.1 of the DCD, and to check the methodology 
and assumptions used in the analysis to make sure that they are appropriate, and that the 
results provided in the DCD are conservative.   
 
To achieve the review goals in an efficient manner, the staff assembled an audit team consisting 
of professionals with expertise in balance of plant, plant hazards, and reactor system review 
areas.  The audit team will consist of staff from the NRC’s balance-of-plant branch.  To facilitate 
and expedite the work, it is foreseen that the audit will be attended by representatives from MHI 
who will also introduce the documents available for the staff to review and indicate documents 
which are classified as proprietary or have trade secrets along with the supporting documents 
and technical evidence to the reviewers.  The staff will document the audit findings in an audit 
report and may identify new supplemental requests for additional information (RAIs). 
 
Audit activities and Schedule: 
 
The NRC staff will conduct the audit in the MHI offices located in Arlington, Virginia for one 
business day, April 17, 2013, starting at 9:00 a.m.  The audit will include the review of technical 
documents and an interview with MHI engineers.  The NRC staff requests MHI to briefly 
describe the available documents and drawings.  The NRC staff also requests space to be able 
to conduct internal staff caucuses.  Any follow-up actions in response to the audit will be 
discussed at the end of the day.  
 
The staff plans on preparing an audit report with specific findings and proposed supplemental 
RAIs (if necessary) within 45 days of the completion of this audit.    
 
Audit Team:  
 
Angelo Stubbs, NRC (Senior Reactor Systems Engineer, Lead) 
Ryan Nolan, NRC (Reactor Systems Engineer) 
Tarico Sweat, NRC (General Engineer) 
Robert Vettori, NRC (Fire Protection Engineer) 
Dennis Galvin, NRC (Project Manager) 
 
Information and Other Materials Needed for the Audit: 
 
The NRC staff requests MHI to provide the documents discussed in the audit scope.  MHI is 
also requested to identify other documents, which it deems as necessary to support the NRC  
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staff’s audit, outlined under audit activities and any documents or calculations referenced by 
them.  MHI is also requested to prepare a list of the documents made available, including the 
document titles, identifying numbers, and dates. 
 
References: 
 
1. NRO Office Instruction NRO-REG-108 (Revision 0), “Regulatory Audits.” 

 
2. SRP Section 3.4.1, “Internal Flood Protection for Onsite Equipment Failures.” 
 
3. US-APWR DCD, Revision 3. 
 
4. MHI's Response to US-APWR DCD RAI 841-6055, Revision 3:  MHI Ref: UAP-HF-

12283, (ML12296A449), dated October 19, 2012. 
 
5. MHI's Revised Response to US-APWR DCD RAI 841-6055, Revision 3:  MHI Ref: UAP-

HF-12331, (ML13002A103) dated December 26, 2012 
 
Docket No.: 50-021 
 
cc: See next page 
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DC Mitsubishi - US APWR Mailing List     (Revised 02/06/2013) 
 
cc: 
 
Mr. Robert E. Sweeney 
IBEX ESI 
4641 Montgomery Avenue 
Suite 350 
Bethesda, MD  20814 
       
Mr. Gary Wright, Director 
Division of Nuclear Facility Safety 
Illinois Emergency Management Agency 
1035 Outer Park Drive 
Springfield, IL  62704 
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Email 
acpasswater@aol.com   (Al Passwater) 
APH@NEI.org   (Adrian Heymer) 
atsushi_kumaki@mhi.co.jp   (Atsushi Kumaki) 
awc@nei.org   (Anne W. Cottingham) 
bgattoni@roe.com   (William (Bill) Gattoni)) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
DeLaBarreR@state.gov   (R. DeLaBarre) 
donald.woodlan@luminant.com   (Donald Woodlan) 
eliza.seedcoalition@gmail.com   (Elza Brown) 
erg-xl@cox.net   (Eddie R. Grant) 
erin_wisler@mnes-us.com  (Erin Wisler) 
ewallace@nuscalepower.com   (Ed Wallace) 
gcesare@enercon.com   (Guy Cesare) 
hiroki_nishio@mhi.co.jp   (Hiroki Nishio) 
james1.beard@ge.com   (James Beard) 
jerald.head@ge.com   (Jerald G. Head) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
joseph_tapia@mnes-us.com   (Joseph Tapia) 
jrappe@nuscalepower.com   (Jodi Rappe) 
jrund@morganlewis.com   (Jonathan Rund) 
karlg@att.net   (Karl Gross) 
kevin_lynn@mnes-us.com   (Kevin Lynn) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
lon.burnam@house.state.tx.us   (Lon Burnam) 
m.goto@mnes_us.com 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.a.giles@dom.com   (Mark Giles) 
mark.beaumont@wsms.com   (Mark Beaumont) 
masanori_onozuka@mnes-us.com   (Masanori Onozuka) 
masatoshi_nagai@mnes-us.com   (Masatoshi Nagai) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
media@nei.org   (Scott Peterson) 
michael_melton@mnes-us.com   (Michael Melton) 
MSF@nei.org   (Marvin Fertel) 
nirsnet@nirs.org   (Michael Mariotte) 
Nuclaw@mindspring.com   (Robert Temple) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
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pbessette@morganlewis.com   (Paul Bessette) 
plarimore@talisman-intl.com   (Patty Larimore) 
rebecca_steinman@mnes-us.com   (Rebecca Steinman) 
RJB@NEI.org   (Russell Bell) 
ryan_sprengel@mnes-us.com   (Ryan Sprengel) 
sabinski@suddenlink.net   (Steve A. Bennett) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
stephan.moen@ge.com   (Stephan Moen) 
strambgb@westinghouse.com   (George Stramback) 
Tansel.Selekler@nuclear.energy.gov   (Tansel Selekler) 
tgilder1@luminant.com   (Tim Gilder) 
tmatthews@morganlewis.com  (T. Matthews) 
tom.miller@hq.doe.gov   (Tom Miller) 
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) 
whorin@winston.com   (W. Horin) 
yoshiki_ogata@mhi.co.jp   (Yoshiki Ogata) 
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