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Commission Requested Discussion Topic

Improvements and Challenges EEE—
Related to NTTF 2.1 Seismic ERHANDING BEACTOR, SARETY
. Improvements | "
— Guidance Documents for 2.1
— Results from EPRI Research Tasks
— Training for Industry and Regulators
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« Challenges
— Aggressive Schedule
— Limited Technical Expertise (Industry and NRC)
— Changing Technical Environment vs. Regulatory Stability



Seismic Evaluation Guidance “SPID”

EPRI Report 1025287, Seismic Evaluation Guidance:
Screening, Prioritization and Implementation Details (SPID)

February 2013

Seismic Hazard Development
GMRS Comparisons
Screening

Prioritization (Schedule)
Seismic Risk Evaluation

EPR |5

Seismic Evaluation Guidance
i rioritization Implementati




Seismic Evaluation Guidance
Expedited Seismic Evaluation Program (ESEP)

EPRI Report 3002000704, Seismic Evaluation Guidance

. May 2013

1. Screening

2. Equipment Selection

3. Seismic Capacity Criteria
4. Modification Criteria




Research Innovations and Improvements

Methods developed for use of Finite Element
and Lumped Mass Stick Models

High frequency testing

Seismic fragility based on earthquake and test
experience data

State of the art seismic hazard development

Research on seismic capacity for deeply
embedded bolts



Finite Element vs. °
Lumped Mass Structure Models

« Seismic Risk Assessments
require Adequate Structure
Models to develop Seismic

Response ‘1\ Finite Element Model

* Existing Nuclear Power Plants
(NPPs) typically have lumped
mass stick models (LMSM)

 EPRI Report Late 2014 Lumped Mass Stick Model
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High Frequency Program 7
152 Tests Conducted
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HF Program Milestones and Remaining ?
Challenges

 EPRI Test Summary Report
— Issued Sept 15, 2014

« Majority of items are inherently
rugged
« SPRA Fragility guidance

e |n-structure and in-cabinet
response

« Complete application guidance to be
reviewed by NRC prior to publishing




Training to Support NTTF 2.1 Seismic

* Training to supports NTTF 2.1 Seismic
— Technical Methods
— Consistency in Submittals

Two Seismic hazard workshops (2013-2014)

HCLPF Training to Support Expedited Seismic
Program

Seismic PRA Methodology Courses
Early SPRA Practitioners Workshops
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The Schedule for 2.1 Seismic Is Challenging

Recommended Near Term Activities in Support of NTTF 2.1 Seismic 50.54(f) Letter

NRC Endorsed SPID

MNRC o - CEUS Plants First Group of SPRAs Complete
Submit Site-Specific Subsurface . 5 5 .
Endorsed N Submit ESEP First Group of HF Comfirmations Complete
Materials and Base Case Vs i
Aug. App. Report First Group of SFP Evals Complete
& NTTF 2.1
Response NRC to Endorse Submit Site-Specific CEUS Plants Complete ESEP
Schedule Updated GMM Seismic Hazard and GMRS Mods w/o Outages
I
2014 2015 2016 2017

2013

| Develop ESEL

Perform ESEP Walkdowns

Develop and Implement ESEP Modifications Requiring

Qutages to Implement

Collect S5E
Based ISRS & Update RLGM-Based ISRS and
IPEEE HCLPF Legend
SOTTITEL LA Develop and Implement ESEP Modifications Mot Requiring Outages to Implement
i evelop and Implemen odifications Mot Requiring Outages to Implemen NRC Actions
Estimate Scaled ISRS and Compare SRS with HCLPFs EPRI Acti
i Component HCLPFs 1ons
EPRI - Develop ‘ Aftend HCLPF Training ESEP Activities
HCLPF Trainin i
g Attend HCLPF Training Subsurface Materials and Vs
EPRI- Base Case Profiles
Perpare
Submittal Seismic Hazard and GMR S
Info Early Seismic Risk Evaluation

Review &

ment 4

Submit Info

(SPRA) Support

EPRI - Compute Site-
Specific Seismic
Hazards and GMRS

: Review & Submit
Hazards and GMRS

High Fi Confirmation

Spent Fuel Pool Evaluation

Note: The First Group SPRAs will start on staggered schedules. Two options are shown: al

SPRA Equipment and Relay List Development

Earliest SPRA Schedule

SPRA System Maodel Development

Preliminary Estimate of Site-Specific Seismic Hazards and FIRS |

Update Building Models as Necessary and Estimate SRS ‘

Update Site-Specific

1Cy

Plan / Perform SSC Walkdowns and
Estimate 33C Seismic Fragilities

and FIRS, Compute ISRS, Update
S3C Fragilities

Seismic Hazards

ation
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n "Earliest” schedule and a "Later”

Perform Final Quantification,
Perform Sensitivity Studies,
Update SPRA (as necessary), and
Complete Peer Review

will vary.

Later SPRA Schedule
SPRA Equipment and Relay List Development

Site-Specific Seismic Hazards & FIRS |

SPRA System Model Development

Perform Final Quantification,

Update Building Models and Calculate ISRS |

Perform Sensitivity Studies,
Update SPRA (as necessary),

Plan i Perform SSC Walkd

owns and

Estimate 85C Seismic Fragilities

Complete Peer Review

EPRI - Sponsor Periodic Early SPRA Workshops to Share Lessons Learned
EPRI - Develop and Provide 2.1 Related Training :

| EPRI - Perform HF Phase 2 Seismic Testing

EPRI- Develo

Implementation

p HF

Recommendations

First Group High Frequency Confirmations

EPRI - SFP Structure Seismic Evaluation
Research & Evaluation Recommendations

First Group Spent Fuel Pool Seismic Evaluations




Remaining Challenges

Detailed SPRAs require significant resources and
schedules to complete

Technical methods still under discussion

Resulting seismic risk values are driven by very
high uncertainties

Changes in key elements that drive seismic risk

Acceptable risk vs modifications vs development of
more accurate seismic risk methods

Capabilities to Support SPRA Peer Reviews
Managing Periodic Updates of Hazard
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