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Background

In response to 10 CFR 50.54(f) request licensees developed
updated seismic hazard curves and GMRS for each NPP

— CEUS NPP sites used CEUS-SSC and EPRI (2013) seismic models and SPID
— WUS NPP sites developed SSHAC L3 seismic models

Most recent seismic hazard characterizations are found in
NUREG/KM-017 published this year

— NRC staff re-evaluated site geology to develop updated GMRS

Under the POANHI framework NRC staff is evaluating

— new seismic ground motion model NGA-East for the CEUS NPP sites

— Updated approaches from recent site response analyses SSHAC research
project
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POANHI Seismic Hazard Update

Reference rock seismic hazard curves using CEUS/SSC and NGA-East

Re-evaluate site response analyses to capture SSHAC Site Response
 essons Learned

— Expand logic tree to consider wider range of epistemic uncertainty
— Consider comments on NUREG/KM-017 geologic interpretations

Control point hazard curves and GMRS
Seismic hazard update report with data sets available in ADAMs

Screening evaluation
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Prioritization

Screen
Develop site-specific SAFs

- for all sites using methods

in RIL 2021-15

‘_,f'
I./ NUREG /KM \.
'.\ Site Specific SAFs /'

o
EPRI 2013 Rock Hazard MGA-East Rock
Curves for all Sites Hazard Curves forall Sites
Estimate Seismic Hazard < > Estimate Seismic Hazard
and G MRS and GMRS

Calculate A GMRS Area
between 1 Hz to 10 Hz and
estimate ASCDF

Prioritize sites for updated \
site response _/

v

Estimate Seismic Hazard
and GMRS

l

Seismic Hazard U pdate
ADAMS Document

l

Compare updated and previous GMRS, and
estimate SCOF and ASCDF, collaboration
between DEX and DRA

Additional Review by DRA,
DORL, and DEX staff and
management

Detailed review
warranted?

Meed for further
evaluation and/or
regulatory action?

( Mo Further Action

Notes
RIL 2021-15: Drocumentation Report for S5HAC
Lewel 2: Site Response

Reactor Regulation and/or regulatory action

Thefollowing are Divisions in the Office of Nuclear Gursuefurtherwamatmj | (V{i l | S NRC

DORL: Division of Operating Reactor Licensing
DRA: Division of Risk Analysis
DEX: Division of Engineering and External Hazards
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Example Site Prioritization

Prioritization Screen

Develop site-specif ic 3AFs.
1 for all sites using methods
in RIL 2021-15

|
v

Estimate Seismic Hazard
and G MRS

Savannah River Test Site

Reference Rock Hazard and
NUREG/KM-017 Site Response Analysis
GMRS

EPRI
es for all Sites

/ Seismic Hazard Update
\ ADAMS Document 4
Compare updated and previous GMRS, and

estimate SCDF and ASCDF, collaboration
between DEX and DRA

Y

—_—— e ————— —— ——

Estimate Seismic Hazard
and GMRS

Estimate Seismic Hazard
and GMRS

- -
L

Calculate A GMRS Area
L —— & between 1 Hz to 10 Hz and #———
estimate ASCDF

Additional Review by DRA,
DORL, and DEX staff and
management

Detailed review
warranted?

J-’/ Prioritize sites for updated \\

\‘_ site response ).r"
/.

Meed for further
evaluation and/or
regulatory action?

If Y
{ No Further Action

Notes
RIL 2021-15: Documentation Report for SSHAC
Level 2: Site Response

Thefollowing are Divisions in the Office of Nuclear [-/Pur_r,ue further evaluation’,
Reactor Regulstion \ i ,l'
DORL: Divisicn of Operating Reactor Licensing \andfurregulaturv EI:tIDr'I/

DRA: Division of Risk Analysis
DEX: Divizion of Enginesring and External Hazards
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Implementation of Seismic Source and Ground
Motion Models and Site Response Analysis

Run CEUS-SSC seismic source (NUREG 2115) models

— Extend radius for source zones out to 500 km
— Include repeated large magnitude sources out to 1000 km

Run EPRI GMM (2013)
Run NGA-East ground motion model (PEER, 2018)

Convolve reference rock hazard with NUREG/KM-017 site
response analysis to determine control point hazard and GMRS
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CEUS-SSC + NGA-East
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NUREG/KM-017 Site Response Analysis
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GMRS Comparison
Used for Prioritization

spectral acceleration (g)
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RG 1.174 Acceptance Guidelines

Region |

No Changes Allowed
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Figure 4. Acceptance guidelines* for core damage frequency
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ASCDF for Test Site

Calculate ASCDF

Cso = 0.76 Be = 0.4
107 '
10-4 L
L
0O
Q107 o
4 o
10-6 L
-7 |
0.01 0.1
&AGM RS (g-sec)

1.
2.
3.

EPRI-GMM control point hazard

NGA-East control point hazard

Convolve hazard with fragility curves for 1, 5
and 10 Hz

Average SCDF,,,, SCDF.,,, SCDF,,,,
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Distribution of C., and [ Across the Fleet
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ASCDF For Alternative C., Values

ASCDF
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Updated Site Response Analysis and PSHA

Savannah River Test Site
Updated Site Response Analysis and
PSHA
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\ Site Specific SAFs J
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EPRI 2013 Rock Hazard
Curves forall Sites
v
Estimate Seismic Hazard o

and GMRS

Calculate A GMRS Area

estimate ASCDF

{

AU

Hazard Curves for all Sites

Estimate Seismic Hazard

L —— between 1 Hzto 10 Hz and 44—

Prioritize sites for updated \\\

site response

-

4

NGA-East Rock

v

and GMRS

sites using meth
in RIL 2021-15

v

Estimate Seismic Hazard
and GMRS

/ Seismic Hazard Update
\ ADAMS Document

estimate SCDF and ASCDF, collaboration
between DEX and DRA

Additional Review by DRA,
DORL, and DEX staff and
management

Detailed review Yes

warranted?

/

Need for further
evaluation and/or
regulatory action?

- Y
| No Further Action

Motes
RIL 202 1-15: Drocumentation Report for S5HAC
Lewvel 2: Site Response

Thefollowing are Divisions in the Office of Nuclear l:-/Pursue furtherevaluatiun\\,

Reactor Regulation A |
\ and/or regulatory action /

DORL: Division of Operating Reactor Licensing b / € i -~

D:RA: Division of Risk Anahysis

DEX: Division of Engineering and External Hazards
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Implementation of Latest Site Response Analyses
Models and Methods

* For each CEUS NPP site develop site response logic tree that
incorporates latest methods and models from SSHAC Site Response
Project

* Overall lesson learned from SSHAC Site Response Project is to
carefully consider multiple alternative models and parameters
— Widen epistemic uncertainty if warranted for

Site response methods
Site Vs profiles

Treatment of nonlinear response of soil and rock
Important site parameters such as site kappa

Einal Site Adjllcfmpnf Eactors

. .
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Example Site
Response Logic Tree

Kappa Correction

Analysis Method Vs Profile Site Kappa MRD Curves
Factor
EQL None .
(0.3) (1.0)
Site
Kappa 1 Specific
(0.101) (0.5)
0.17 x
Peak FAS )
Upper Darendeli
(0-2) Profile Kappa 2 (2001)
(0.25) (0.1)
Kappa
Corrected 0.11 x Base
EQL Peak FAS Profile
(0.7) (0.6) (0.50)
Lower
0.05 x Profile Peninsular
Peak FAS (0.25) (0.2)

(0.2)

EPRI 1993

(0.101) (0.2)
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Development of Control Point Hazard Curves and
GMRS

 Combine reference rock hazard curves with site response results to
develop control point hazard curves

— Use Approach 3 PSHA to convolve rock hazard curves with site adjustment
factors

* Develop mean Uniform Hazard Response Spectra and then GMRS
* Prepare seismic hazard update and publish in ADAMS

— Description of site geology, site response analysis, and PSHA

— Tables of rock hazard curves, site adjustment factors, control point hazard,
and GMRS
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Screening Evaluation

Screen
Develop site-specif ic 3AFs.

1 for all sites using methods

in RIL 2021-15

____________________ ~
Prioritization |
I
I
I
s ~ |
{ NUREG /KM \.
L Site Specific SAFs / I
AN _/ I
EPRI 2013 Rock Hazard NGA-East Rock I
Curves forall Sites Hazard Curves for all Sites I
I
I
v v |
Estimate Seismic Hazard . Estimate Seismic Hazard I
and GMRS v and GMRS |
I
Calculate A GMRS Area I
L —— & between 1 Hz to 10 Hz and #——— I
estimate ASCDF I
I
I
I
Prioritize sites for updated \\ |
site response I
I
I
I
I
I
I
I
— — —————— — — — — — — — — — — — — -

between DEX and DRA

v

Estimate Seismic Hazard
and G MRS

Seismic Hazard Update
ADAMS Document

pare updated and previous GMRS,
stim ate SCDF and ASCDF, collaboration

Additional Review by DRA,
DORL, and DEX staff and
management

Detailed review
warranted?

Meed for further
evaluation and/or
regulatory action?

No Further Action

Notes
RIL 2021-15: Documentation Report for SSHAC
Level 2: Site Response

Thefollowing are Divisions in the Office of Nuclear
Reactor Regulstion

DORL: Divisicn of Operating Reactor Licensing
DRA: Division of Risk Analysis

DEX: Divizion of Enginesring and External Hazards

Pursue further evaluation
and/or regulatory action
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Screening Evaluation

Changes in hazard with respect to previous GMRS

Other factors such as plant SSE and overall hazard level

netween 1 and 10 Hz

~urther risk considerations

Delta risk with respect to previous plant risk assessments
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GMRS Comparisons

1 [Control Point GMRS: Savannah River TS
NGA_East + USRA

Lic. NTTF R2.1

NRC NUREG/KM-017

e}

spectral acceleration (g)

TN

o1 1 10 100
frequency (Hz)
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Further Considerations in Screening Review

_Licensing basis for approved risk-informed applications

nsights from SPRAs submitted in response to NRC’s post-
Fukushima efforts

Principles of risk-informed decision making (embodies Be
riskSMART framework)

10 CFR 50.109 and Management Directive 8.4 (Backfitting), as
applicable
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Project Schedule

NRC development and verification of seismic analyses Q1FY22 Completed 3/31/22
computer code

 Run NRC computer codes for operating plants in CEUS  Q2FY22 Ongoing (8/50 sites completed
+—Sereen Prioritize hazard updates using NUREG/KM- 3 more running)
0017 results
QA4FY22
Public Meeting - stakeholder interaction Q2FY22 5/17/22
* Run advanced site response analyses for sereened-all Q3FY22 Ongoing
sites Q1FY23
S oted i e ric | | GMEBS relati
previousresuits
* Develop seismic hazard update report for each site
Public Meeting - stakeholder interaction Q3FY22 Q4FY22
Assessment of screened sites for risk significance Q4FY22 Q1FY23

Public Meeting - stakeholder interaction Q4FY22 Q1FY23



Sharing comments and information

e Staff will create a resource email to accept comments and
information

e Staff will consider public comments and new information
submitted through this email

* POANHI annual report will summarize comments received on
POANHI projects
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Questions
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