=) MITSUBISHI w5 Wi

AV W HEAVY INDUSTRIES, LTD.

MHI Plan to Manage the US-APWR
Seismic and Structural Design

Seismic Closure Plan (SCP) - Assurance of
Design Integration, Quality and Timeliness

October 10, 2012
Mitsubishi Heavy Industries, Ltd.
Mitsubishi Nuclear Energy Systems, Inc.

"‘ _ﬂ.!yﬁnl;.l.!‘l&ﬂg 4DS-UAP-20120018-A1
- G- o
Overview PW

» Purpose and Agenda for Meeting

v' Background (NRC Letter 9/13/12)

v' Summarize the changes made to seismic design and analysis
methods (Seismic Design Changes)

v" Describe the US-APWR integrated approach for establishing the
design basis for seismic and structural analyses (Integrated
Approach)

v/ Outline actions for minimizing the potential for additional seismic-
related design changes (Minimizing Potential for Changes)

v' Describe the management actions for ensuring high quality,
technically complete and timely NRC submittals (Management of
the Seismic Closure Plan (SCP))

v" Summary / Conclusions / NRC Feedback
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Background: NRC Letter 9/13/12 GEd

» NRC raised concerns regarding its ability to effectively and
efficiently complete the safety review of the seismic and structural
analyses portions of the US-APWR DC application due to MHI's
repeatedly changing the design.

» MHI response to NRC dated 10/4/12

v MHI acknowledges that there have been more structural and seismic
analyses changes to the US APWR standard plant design than
desired which have impacted the NRC staff review of these topics

v US-APWR design originally based on the hard rock site conditions
that are typical in Japan and methodologies previously used in the

industry

v Design and analysis methodology changes were required to make the
design compatible with current expectations

v Overall effect of the changes that have been made has been to
simplify the NRC review of the design of the US-APWR standard plant
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Seismic Design Changes Er

Seismic Issue

March 2011 Design Basis

October 2012 Design Basis

Time History Seeds

Northridge Mt Baldy seed, using SRP 3.7.1
Option 1 Approach 2

Northridge Mt Baldy seed, using SRP 3.7.1
Option 1 Approach 1

Seismic Design Basis Models

Stand Alone Structures

Combined Structures, including ESWPC

Structure-Soil-Structure Interaction (SSSI)

PS/B Finite Element Model (FEM) and R/B
complex & A/B Lumped Mass Stick
Models (LMSM)

Combined R/B complex and T/B using
integrated FEM model

Sliding Stability

Quasi-static Approach

Combined Structures

Non-linear analysis, using SRP 3.7.1
Option 2

Soil Profiles

Selected 8 Generic Soil Profiles

Justified 6 Generic Soil Profiles

Embedment Effects

Surface Mounted Foundations

4-Sided Embedded Foundations

Gap Between Structures

4inches between all structures

Combined R/B complex, 10 feet between
R/B complex & T/B

Foundation Analysis

Stand Alone Structures

Combined Structures

Effect of Concrete Cracking

Best Estimate Stiffnesses

Full (100%) Stiffness, and

Reduced (50%) Stiffness both analyzed

Steel-Concrete (SC) Modules

Formulas from ACI 349 and JEAG/N690
Provisions

Testing performed to confirm adequacy of
formulas (ACI 349)
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Integrated Approach P

» MHI has developed a ‘roadmap’ to ensure
that the overall design approach is
adequately described and complete.

v The “roadmap” also helps to ensure that the
Technical Report submittals are consistent with

each other and utilize appropriate design inputs,
assumptions and methodologies.

v The “roadmap” is also intended to assist NRC in
its review the submittals
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Integrated Approach (con

DCD Roadmap Link Database
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3.7 - Seismic 3.7.1 - Seismic 3.7.2 - Seismic 3.7.3 - Seismic 3.7.4 - Seismic
Design Design ~ | System Subsystem Instrumentation
Parameters Analysis Analysis
3.8 vl 3.8 - 3.8.2 - Steel | 3.8.3 - Internal | 3.8.4 - Other 3.8.5 -
Concrete Containment Structures CatI Foundations
Containment Structures
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Integrated Approach (con

DCD Roadmap Link Database

3.7 - Seismic 3.7.1 - Seismic

3.7.2 - Seismic | 3.7.3 - Seismic | 3.7.4 - Seismic |

Design Design A Syster
Parameters Analys 3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document
COMPONENTS, AND EQUIPMENT
Database of
Links Table 3.7.1-5  Duration of Motion of US-APWR Time Histories with Respect to
Arias Intensity
3.7.1.1 Ground T
3.8 -~ | Motion \s‘s‘é- ity Duration
Contai Time for 5% Time for 75% (seconds) 5
3.7.1.2 (seconds) (seconds)
0/ Critical H1 394 1146 752
Bamping H2 4635 178 7.145
MUAPs =
v 208 10.84 8.77
3.7.1.3
Supporting
Media

Bookmark and Link to supporting MUAP
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Integrated Approach (con

DCD Roadmap Link Database

3.7 - Seismic 3.7.1 - Seismic F.7.2 = Sei [asa [aa. S——
Design Design System 3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document
Paramcters Analysis COMPONENTS, AND EQUIPMENT
D_atabase of Table 3.7.1-5  Duration of Motion of US-APWR Time Histories with Respect to
Links Arias Intensity
Arias Intensity
3.7.1.1 Ground Duration
3.8 ~ | Motion .2 - Ste| Time for 5% Time for 75% (seconds)
e neeea| (seconds) (seconds)
SRR H1 394 1145 752
Ya Critical H2 4635 1178 7145
Dampini
ping v 208 10.84 877
MUAPs i
3.7.1.3
Supporting DCD Roadmap Database Links - 3.7.1
Media
Subsection Page Topic Supperting_Document Section_Supporting_Decument Page_Supperting_Document
3711 3782 |Duration | MUAP-10005 Rev3 223 3
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Integrated Approach (con

DCD Roadmap Link Database
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Minimizing Potential for ChangesGi®

MNES/MHI has performed the following actions to help minimize the
potential for additional seismic-related design changes to the US-APWR:

» Conducted a comprehensive re-evaluation of Seismic Sections of DCD for
completeness and compliance with SRP

» Reviewed all changes to NRC and NEI guidance documents since original US-
APWR submittal (2007) to identify any potential impacts

» Reviewed all other DCWG technologies and licensing documents for compliance
and other regulatory issues

v DCDs

« Submittals

* RAIs

* SERs

* ACRS Meetings

« Certifications
v/ COL Reviews

¢ COL Items

« ITAAC

These reviews have not identified any regulatory/compliance or technical
issues, and serve to minimize the potential for identifying new design
issues during the NRC'’s review.
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Management of the SCP APWR

MHI/MNES will ensure high quality, technically
complete and timely NRC submittals by taking the
following actions:

» High Quality and Technically Complete

v' Oversight by the COL applicants through their
participation in the Seismic Task Force

v'An internal peer review performed by a “Quality Review
Team” comprised of technical and licensing personnel

v' An external and independent review to ensure quality
(Assigned company experienced with nuclear seismic
design activities to perform a confirmatory review)
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Management of the SCP (cony TS
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» Strong Management Oversight to ensure adequacy of
resources, schedule adherence, and quality:
v' Detailed Schedule developed
* Logic ties and task durations review team
v Focused monitoring of production schedules
* Bi-Weekly Schedule Performance Reviews

* Recovery plans required for activities that may not be completed per the
schedule

v' Increased oversight of our seismic subcontractors
» Direct onsite oversight of contractor work and progress

v' Daily oversight by MHI and MNES managers and routine and
ongoing oversight by the Vice-President and Executive Director

v Updates to NRC, DCWG, and Seismic Task Force in periodic
conference calls
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Summary 4PW

» Applying an integrated approach to the US-APWR
design basis seismic and structural analyses

» Conducted a re-evaluation of the DCD against SRP
requirements and changes to guidance documents
to minimize the potential for additional seismic-
related design changes

» Performing additional seismic document reviews
(internal and external) to ensure high quality
submittals

» Established strong and focused management
measures to ensure the completeness, timeliness,
and quality of ongoing seismic work
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Conclusions 50"

MHI / MNES, COL Applicants and NRC Common Goal:
Complete Seismic Closure Plan activities in timely
manner

» Focus on quality, design integration, technical
sufficiency, cohesiveness and completeness

» Schedule includes time for the reviews and
resolution of comments

» Added Independent Technical and Quality Reviews
» Strong and focused Management Oversight

» Monitor and manage schedule closely

» Keep NRC informed
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Questions and comments Wi

NRC comments / questions / feedback
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