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Dominion Assessment

Consistent With Part 100, Appendix A:

A No Functional Damage to Safety SSCs
A No Undue Risk to Health and Safety

A Restart Readiness Demonstrated



Event Perspective & Margins



Response Spectra Comparisons
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Response Spectra Comparisons
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Response Spectra Considerations

ASelsmic Acceleration Response Spectra
- Used To Conservatively Design Plants
- Poor Indicators of Plant Damage

- Does Not Account for Duration
ACumulative Absolute Velocity (CAV) takes

Duration anc
- Best Single

- Best Single

Acceleration into Account
ndicator of Energy Imparted
ndicator of Damage



Acceleration (cm/sec/sec)
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Ime Histories With DBE
Superimposed
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Acceleration (g)

Acceleration (g)

Conservatism In Modeling Structures

Horizontal Response Spectra vs. DBE @ Basemat& EIl evati on 291
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CAV Comparisons

Seismic Case

CAV

North & South Direction
(g-sec)

CAV

East & West Direction
(g-sec)

CAV

Vertical Direction
(g-sec)

August 23, 2011 Seismic
Event
(data from containment
basemat )

0.172

0.125

0.110

Design Base Earthquake
(rock -founded; synthetic time
history used for containment

structure)

0.588

0.580

0.400

IPEEE Review Earthquake

(rock -founded; synthetic time

history used for containment
structure)

1.230

1.312

0.875

OBE exceedance criterion is

CAV >0.16 g-sec (EPRI TR 6100082 & RG 1.166)
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Significant Design Margins

AConservatism In Analytical Methods
AConservatism in ASME Code
AAccident Load of Greater Capacity
ASeismic Test Standards



Seismic Margin Evaluated

A Safe Shutdown Components Previously Evaluated
Capable in Excess of DBE

AGL 88-20 (IPEEE) & GL 87-02 (A46) results:
- Inspected ~ 1800 Safe Shutdown Components

- IPEEE evaluated to withstand > 0.3g
- Exceptions (~ 50) capable to > 0.16g



The Plant Tells the Story



Unit 2 Turbine Building
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U2 Turbine Building

Powdex
Demineralizer
Tanks Base
Pedestal
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Turbine Building Hallway

Crack In
Unreinforced
Noni Safety |

Related
Block
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Unit 1 Containment

Surface Crack In Interior Containment Wall
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Dry Cask Storage
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TN -32 Cask Movement
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Application of Regulatory
Guidance



10 CFR 100, Appendix A

NPrior to resun
operations, the licensee will

be required to demonstrate

to the Commission that no
functional damage has

occurred to those features
necessary for continued
operation without undue risk

to the health and safety of

t he publ i c. o
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Regulatory Guidance

Station restart readiness assessment actions

based on NRC endorsed guidance
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POSTEARTHQUAKE ACTIONS

A. INTRODUCTION
Paragraph IV(aX4) of Appeadix S, “Earthquake
Enginecring Criteria for Nuclear Power Plaats,” to
10 CFR Part 50, “Domestic Licensing of Production
= requl

This guide provides guidance acceptable 1o the
NRC

the reconded instrumeatation data and for detormining.
‘whether plant shutdown is required by 10 CFR Part 50,

£10CPR

‘mentation! be provided so th

od pr P b IV(a)(3) of Appead
1010 CFR Part 50 requires sbutdowa of the nuclear
power plast If vibeatory ground motion exceeding that

Part 50, anage-
meat asd Budget, approval number 500001 Toe

& curreatly valid OMB coatrol pumber.

ot sigaificant plaat damage cocurs. I systems, struc-
tures, or cats for the safe shutdown
of the nuclear power plaat are oot available after ocour-
reace of the OBE, the licensce must coasult with the
NRC and must propose a plan for the timely, safe shut-
dowa of the sucles power phat. Liseassos'of sudlese
e plasts ot 0 et (o he sk gl sog)-

quired by Tocr 3 sa(muom Idwllbaphnll{
the criteria in Paragraph IV(aX3) of Appendix S are ex-

B. DISCUSSION
When an earthquake occurs, ground motion dsta

o

RG 1.166, Pre-earthquake Planning
and Immediate Nuclear Power Plant
Operator Post-earthquake Actions,
March 1997

U.S. NUCLEAR REGULATORY COMMIS SION March 1967

s REGULATORY GUIDE

Dnl' OFFICE OF NUCLEAR REGQULATORY RESEARCH

REGULATORY GUIDE 1.167
(©ratt was

0G-1008)

RESTART OF A NUCLEAR POWER PLANT SHUT DOWN BY A SEISMIC EVENT

A. INTRODUCTION
Parsgraph IV(X3) of € dppuiti 8, “Basthquake

Engjocering Critech juclear Power Plants,” 1o
locre P-nso,-mm Liceasiog, of Production
and Utilization Facilities,” .w..nm shutdows of the

NRC may not conduct or spoasor, and & person is 0ot
required 10 respond 10, & collection of iaformation un-
less it displays a curzently valid OMB control sumber.

B. DISCUSSION
Dats from kiunl: instrumentation? asd a

ing that of the operating basis earthquake grouad mo-
tioa (OBE) occurs or if significant plant dxmage oc-
curs. ! Prioe o resumiag operatios, the liceasee mest
the NRC that b
occurred to thoss features pecessary for contined op-

public.
This guide provides guidance acceptable 1o the

the nitial detcsmiaation o wbether the plant must be
shut a0 earthquake, if the plaat has ot al-

Ing from the seismic eveat.
Electric Power Research lostitute bas devel-
oped nim.-c. that will enable Ticensces to quickly

power
plants ia EPRI NP-6695, “Guidelines for Noclear

il 112, Revison 2,
o for .7 dencroes e bl estremeetal . acck vl

EPRYpaptets oy b cbtmiond 1 the Epecsrie Pwer Wesearch lesis-
e, EXR Diswbmdon Corer, 307 Coggins D, 0. Bow 21305,

:-—-.- "-«"-'.‘._a.-_.m.u—""“.—._uh-._
P L T e
i e b s ot o e e b 0 e, G

& P
ot § e e
P & TN
Eeat o S -

RG 1.167, Restart of a
Nuclear Power Plant Shut

Down by a Seismic Event,

March 1997

23



Reqgulatory Guidance

EPRI NP-6695,

Guidelines for
Guidelines for Nuclear Plant Response Nuclear Plant
to an Farthquake Response to an
Earthquake,
December 1989

EPRI

WARNING:
U.s. 5] Please read the Export Control
%/ Agreement an the back cover. s
Cof Techmical Report

Effective December 17, 2008, this report has been made publicly available in accordance with Section 734.3(b)(3)
and published in accordance with Section 734.7 of the U.S. Export Administration Regulations. As a result of this
nublication, this report is subject to only copyright protection and does not require any license agreement from
EPRI. This notice supersedes the export control restrictions and any proprietary licensed material notices
embedded in the document prior fo publication.




EPRI NP 6695 Guidance

Definition of Functional Damage:

NSt gni ficant damage t
components, and structures, either physical
or other, which impairs the operabillity or
reliability of the damaged item to perform its
iIntended function. Minor damage such as
slight or hairline cracking of concrete
elements In structures does not constitute
functi onal damage. o



EPRI NP 6695 Guidance

Recommended acti ons ¢
the following concepts:

NThe plant 1 tself, n
from nearby communities or recorded

distant ground motion, Is the best

iIndicator of the severity of the earthquake

at the plant site. o



EPRI NP -6695 Figure 3
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EPRI NP -6695 Figure 3.2

Flow Diagram of Post-Shutdown Inspections and Tests
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exceeded or damage found
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(see Fig. 3-3) i
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Expanded Inspections

AStructural Component Inspections
Alnspections of Low HCLPF ltems
AElectrical Inspections

AHidden Damage Considerations
AReservoir & Main Dam Inspections
ASystem Inspections

ASurvelllance & Functional Testing
AFuel & Vessel Internals Inspections
AISFSI Pads and Casks



Demonstration Plan

AConservatively Inspected Beyond EPRI

Damage I ntensity n0oO

AAssessments & Evaluations for NRC
i Requests for Additional Information (~ 130)

i Onsite Inspections
A Augmented Inspection Team
A Restart Readiness Inspection Team

ARoot Cause Evaluation of Reactor Trip



Demonstration Plan

Restart Readiness Assessment:
v Completion of Demonstration Plan

v Review and Disposition of Open CRs
Associated with Earthquake

v FSRC Review/Approval of Evaluations
Demonstrating SSC Operability, Functionality,
and Restart Readiness



What We Inspected/Tested



Inspection Effort

Dominion Effort Expended:

A Coordination 2376 hrs
AWalk down teams 4320 hrs
A Civil inspections 3552 hrs
A Electricians 1440 hrs
A1&C Technicians 192 hrs
Total (as of Oct 9t) ~ 11880 hrs

Extensive Contractor Resources
Multiple External Consultants



Chemical Addition Tank

HCLPF value
=0.19
NO seismic
damage
identified
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Boric Acid Storage Tank

HCLPF value
=0.21
NO seismic
damage
identified



