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Meeting Objectives

Reach a common understanding on the overall approach 
used to perform spent fuel pool (SFP) confirmations

Obtain NRC feedback on approach
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Spent Fuel Pool Project Goals

Further confirm that SFP designs are seismically robust 

Respond to NRC 50.54(f) request consistent with approved 
implementation guidance (SPID)

Provide an approach that is pragmatic and technically sound

Minimize diversion of resources from on-going SPRA 
activities (intensive for Group 1 Plants)

Meet with NRC staff to ensure alignment of key assumptions
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Seismic Ruggedness of Spent Fuel Pool Structures

Several technical studies associated with SFP seismic 
ruggedness exist in the literature:

NUREG 1353 ”R l t A l i f th R l ti f G i– NUREG-1353, ”Regulatory Analysis for the Resolution of Generic 
Issue 82, Beyond Design Basis Accidents in Spent Fuel Pools” 
(1989).
NUREG/CR 5176 “S i i F il d C k D A l f th– NUREG/CR-5176, “Seismic Failure and Cask Drop Analyses of the 
Spent Fuel Pools at Two Representative Nuclear Power Plants” 
(1989)
NUREG 1738 “T h i l St d f S t F l P l A id t Ri k t– NUREG-1738, “Technical Study of Spent Fuel Pool Accident Risk at 
Decommissioning Nuclear Power Plants” (2001).

– USNRC SFP Scoping Study (2013)
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Seismic Ruggedness of Spent Fuel Pool Structures (Cont’d)

These previous studies characterized the generally rugged 
nature of the design of SFPs:

E l ti t d i NUREG/CR 5176 f t t ti– Evaluations reported in NUREG/CR-5176 for two representative 
nuclear plants (Vermont Yankee – BWR & H.B. Robinson –PWR) 
concluded that “…seismic risk contribution from spent fuel pool 
structural failures is negligibly small ”structural failures is negligibly small.   

– NRC 2013 Scoping Study on Peach Bottom – demonstrated high 
capacity of SFP Structure
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SPID Spent Fuel Pool (SFP) Evaluation Criteria

Plants perform a Spent Fuel Pool 
Evaluation if the GMRS > SSE between 
1 and 10 Hz
Evaluate SFP ability to maintain adequate 

inventory for failures that could uncover 
the fuel within 72 hours
Consider losses due to

– Structure and penetration seismic failures
– Sloshing and evaporative lossesSloshing and evaporative losses
– Potential siphoning

Evaluate seismic fragilities using SMA methods (HCLPF > GMRS)
Credit available make up capabilitiesCredit available make up capabilities

– Inventory sources and instrumentation seismically rugged and available
– Procedures guide operator response

S ffi i t ti
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– Sufficient time



SFP Structural Evaluation Criteria –SPID Section 7

SPID Criteria
– “Either the checklist in NUREG-1738 should be used to demonstrate 

that the structure is sufficiently robust or another approach can bethat the structure is sufficiently robust or another approach can be 
used if sufficiently justified.”

 Industry Approach addressing SPID Structural Criteria
– Meet the intent of the NUREG 1738 checklist items related to the SFP 

structure
– Review two additional SFP structures (high GMRS sites) to provide 

additional validation of the results from the three structural evaluations 
conducted to date (see previous slide)

– Analyze the critical failure modes identified in all of these previous y p
SFP structure evaluations
Wall and floor capacities associated with out of plane shear or 

flexure 
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Overall Industry Approach

Respond to 50.54(f) request consistent with SPID
– NUREG 1738 checklist for structural review

R f t S i i 2 3 W lkd f SFP t t l it ( i i– Refer to Seismic 2.3 Walkdowns for SFP non structural items (piping, 
penetrations, equipment, interactions (II/I), corrosion)

Perform seismic HCLPF calculations for SFP structures to 
address NUREG 1738 checklist structural items
– Two representative designs (1 BWR & 1 PWR) with high seismic 

demanddemand
– SFP input derived from detailed building models
– HCLPF of key failure modes calculated 

D t ti (EPRI t)– Documentation (EPRI report)

Licensees can reference EPRI report in response to 50.54(f) 
request
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Overall Approach
Flow Chart
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Overall Approach (Cont’d) 
SFP Seismic Demands

2013 NRC Spent Fuel Pool 
Scoping Study

• Small displacements/ noSmall displacements/ no 
structural failures

• Insights on sloshing effects

• Fuel assembly behavior

• Piping/penetration response

SFP HCLPF Calculations

• Limited to high-seismic plants

• Representative BWR and PWR 
designs

• Benchmarked to NRC Scoping 
Study

• Requires seismic demands 
from detailed building models

PWRPWR

BWR
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Plants Screened in for SFP Confirmation (approximate)



Challenges

Seismic calculations are resource intensive

Basic development (assumptions/benchmarking) can 
proceed in near term, schedule for detailed results will take 
longerlonger

For sites performing SPRAs, need site-specific in-structure 
response spectra to complete SFP evaluation
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Conclusion

An overall approach to perform SFP confirmations is 
proposed
Th h ill k fThe approach will make use of:
– Limited SFP analyses to address SPID structural criteria
– 2.3 SFP walkdowns and insights from past SFP studies to address g p

SPID nonstructural criteria
– Accepted methods for calculating SFP HCLPF of wall and floor panels

Process is resource-intensive and should not divert critical 
resources from more risk-significant SPRA development
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Next Steps

Obtain NRC Feedback on Overall approach

Commence with SFP benchmarking 

Id tif did t l t f i i f ilit l ti Identify candidate plants for seismic fragility evaluation
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Together…Shaping the Future of Electricity
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