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Dominion Assessment
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Consistent With Part 100, Appendix A:

Å No Functional Damage to Safety SSCs 

Å No Undue Risk to Health and Safety

Å Restart Readiness Demonstrated



Event Perspective & Margins



Response Spectra Comparisons
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Response Spectra Comparisons
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Response Spectra Considerations
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ÅSeismic Acceleration Response Spectra 

- Used To Conservatively Design Plants

- Poor Indicators of Plant Damage

- Does Not Account for Duration

ÅCumulative Absolute Velocity (CAV) takes 

Duration and Acceleration into Account

- Best Single Indicator of Energy Imparted

- Best Single Indicator of Damage



Acceleration Time Histories

(very short, strong motion)

East ðWest: 3.1 sec

Containment Basemat (elevation 216õ)

Vertical: 1.5 sec

North ðSouth: 1.0 sec
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Time Histories With DBE 

Superimposed
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Conservatism In Modeling Structures
Horizontal Response Spectra vs. DBE @ Basemat & Elevation 291ô
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CAV Comparisons
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Seismic Case

CAV

North ðSouth Direction

(g-sec)

CAV

East ðWest 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 ð100082 & RG 1.166 )



CAV Comparisons
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August 23, 2011 Earthquake Containment Basemat

DBE ïRock-founded for Containment Basemat

IPEEE Review ïRock-founded for Containment Basemat
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Significant Design Margins
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ÅConservatism In Analytical Methods

ÅConservatism in ASME Code

ÅAccident Load of Greater Capacity 

ÅSeismic Test Standards



Seismic Margin Evaluated

ÅSafe Shutdown Components Previously Evaluated 

Capable in Excess of DBE

ÅGL 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
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The Plant Tells the Story 



Unit 2 Turbine Building

Non-Safety 

Related

Powdex

Demineralizer

Tanks
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U2 Turbine Building

Powdex

Demineralizer 

Tanks Base 

Pedestal
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Turbine Building Hallway
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Crack In

Unreinforced

NonïSafety 

Related 

Block

Wall



Unit 1 Containment
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Surface Crack In Interior Containment Wall



Dry Cask Storage
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TN -32 Cask Movement
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Application of Regulatory 

Guidance



10 CFR 100, Appendix A

ñPrior to resuming 

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 

the public.ò
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Regulatory Guidance
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RG 1.166, Pre-earthquake Planning 

and Immediate Nuclear Power Plant 

Operator Post-earthquake Actions,

March 1997

Station restart readiness assessment actions 

based on NRC endorsed guidance

RG 1.167, Restart of a 

Nuclear Power Plant Shut 

Down by a Seismic Event,

March 1997



Regulatory Guidance

EPRI NP-6695, 

Guidelines for 
Nuclear Plant 
Response to an 
Earthquake,
December 1989

Rev. 2 24



EPRI NP 6695 Guidance
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Definition of Functional Damage: 

ñSignificant damage to plant systems, 

components, and structures, either physical 

or other, which impairs the operability or 

reliability of the damaged item to perform its 

intended function.  Minor damage such as 

slight or hairline cracking of concrete 

elements in structures does not constitute 

functional damage.ò



EPRI NP 6695 Guidance
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Recommended actions é are based on 

the following concepts:

ñThe plant itself, not damage information 

from nearby communities or recorded 

distant ground motion, is the best 

indicator of the severity of the earthquake 

at the plant site.ò



EPRI NP -6695 Figure 3 -1
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Short-Term Actions



EPRI NP -6695 Figure 3.2
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Flow Diagram of Post-Shutdown Inspections and Tests

EPRI Damage 

Intensity of 0



Expanded Inspections
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ÅStructural Component Inspections

ÅInspections of Low HCLPF Items

ÅElectrical Inspections

ÅHidden Damage Considerations

ÅReservoir & Main Dam Inspections

ÅSystem Inspections

ÅSurveillance & Functional Testing

ÅFuel & Vessel Internals Inspections

ÅISFSI Pads and Casks



Demonstration Plan

ÅConservatively Inspected Beyond EPRI 

Damage Intensity ñ0ò Classification

ÅAssessments & Evaluations for NRC

ïRequests for Additional Information (~ 130)

ïOnsite Inspections

ÅAugmented Inspection Team

ÅRestart Readiness Inspection Team

ÅRoot Cause Evaluation of Reactor Trip
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Demonstration Plan

Restart Readiness Assessment:

VCompletion of Demonstration Plan

VReview and Disposition of Open CRs 

Associated with Earthquake

VFSRC Review/Approval of Evaluations 

Demonstrating SSC Operability, Functionality, 

and Restart Readiness  
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What We Inspected/Tested



Inspection Effort 
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Dominion Effort Expended:
ÅCoordination 2376 hrs

ÅWalk down teams 4320 hrs

ÅCivil inspections 3552 hrs

ÅElectricians 1440 hrs

ÅI&C Technicians 192 hrs

Total (as of Oct 9th) ~ 11880 hrs

Extensive Contractor Resources

Multiple External Consultants



Chemical Addition Tank
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HCLPF value 

= 0.19

No seismic

damage 

identified 



Boric Acid Storage Tank
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HCLPF value 

= 0.21

No seismic 

damage 
identified


