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 Memorandum from NMSS Director Mark Dapas to NMSS Staff 
1/15/2019

• “Reviewers should consider the relative margin to any applicable regulatory limits 
pertaining to the item under review.  If the licensee or applicant has reasonably 
demonstrated that there is significant margin from the regulatory limits, then a 
detailed review of the item may not be warranted beyond confirming the 
adequacy of the licensee’s or applicant’s models, codes, and/or approach, 
including any key parameters and assumptions, used to demonstrate that 
significant margin exists.”

• “Regulatory standards should already include the appropriate margin the 
Commission previously deemed necessary to provide for adequate protection. 
There is no requirement or expectation for additional margin beyond these 
regulatory standards, even if additional margin is reflected in any “acceptance 
criteria” contained within guidance documents.”

The Importance of Understanding Margin

2



3/9/2020

3

©2020 Nuclear Energy Institute       3

Understanding Enables Transformation
Transformative 

Elements
Disposition Low 
Safety Significant 
Issues Quickly

Implement Graded
Reasonable/High 
Assurance Standards

Implement 
Performance-based 
Inspection

Industry 
Maturity

Strong 
Performance

Understanding 
of Safety Margin

Increased
Focus on

Safety
Significance

Foundational 
Enablers

3



3/9/2020

4

©2020 Nuclear Energy Institute       4

Used fuel inventory*
Approximately 83,978 MTU
Increases 2 - 2.4k MTU annually

ISFSI** storage
140,492 assemblies
39,860 MTU (46%)
3,196 casks/modules loaded
73 Operating ISFSIs 

72 dry storage, 1 pool
Eventually to be deployed at 76 sites

Fuel from 119 reactors

Long term commitment to ISFSIs 
Licenses being extended to 60 years
Licenses extensions approved at 32 sites

Transport to CIS in TX or NM could 
begin in 2023-2024 Timeframe

Work on permanent repository          
(Yucca Mtn.) on indefinite hold

Dry Storage Experience

*As of December, 2019
** ISFSI = Independent Spent Fuel Storage Installation
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1. U.S. Industry Performance at All Time Highs

2. Industry Operational Performance Levels
Improves Safety

3. Risk-Informed Focus Improves Safety

NEI Report*: Performance-Safety Nexus

*NEI 20‐04, 3/4/2020I

6



3/9/2020

7

©2020 Nuclear Energy Institute       7

Improving Safety – Reactor Precedent

Source: Multiple Sources including IPE submittals and ROP data for 
Mitigating System Performance Index
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Operational Efficiency,
Plant Modifications,
Risk Insights

US Industry Average Internal Events
Core Damage Frequency (CDF) Change
The safety of U.S. nuclear plants has increased 
by an order of magnitude since initial operation
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Understanding Safety Margin – Reactor Precedent

Factor 
of 

100 - 10,000

Factor 
of 2-5

Factor 
of 2-5

?

Severe Accident Research – Improving State of Knowledge

M
ar

g
in

 t
o

 
S

af
et

y 
G

o
al

NRC Safety Goal QHOs

1985 1990 1995 2000 2005 202020152010

1995
NRC PRA 

Policy 
Statement(4)

1990
NUREG-
1150(3)

1986
NRC 

Safety 
Goal 

Policy(1)

2007
NUREG-

1860: 
Regulatory 

Framework(5)

2012
NUREG-

1935: 
SOARCA(2)

2014
NUREG-

2161: Spent 
Fuel Pool 
Risks(6)

2018
US NRC 
CPRR 

Regulatory 
Analysis(7)

CDF/LERF Objectives 
(1E-4/yr & 1E-5/yr)

CDF/LERF Objectives
(1E-4/yr & 1E-5/yr)

Source: “Technical Insights on Current Margins with Respect to Quantitative Health Objectives And 
Subsidiary Risk Goals”, Electric Power Research Institute White Paper 3002012967, May 2018. 
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Used fuel inventory*
Approximately 83,978 MTU
Increases 2 - 2.4k MTU annually

ISFSI** storage
140,492 assemblies
39,860 MTU (46%)
3,196 casks/modules loaded
73 Operating ISFSIs 

72 dry storage, 1 pool
Eventually to be deployed at 76 sites

Fuel from 119 reactors

Long term commitment to ISFSIs 
Licenses being extended to 60 years
Licenses extensions approved at 32 sites

Building on Dry Storage Experience

*As of December, 2019
** ISFSI = Independent 
Spent Fuel Storage 
Installation
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Shared Expectations on the Application of 
Risk Principles
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Spent Fuel Performance Margins 

Industry Category 1 Recommendations – Industry Action

Recommendation III-1: Utilize more realistic source terms. 

Recommendation III-2: When utilizing conservative source term calculations, 
do not also apply a source term uncertainty (i.e. burnup uncertainty). 

Recommendation IV-3: Develop an industry consensus based thermal 
modeling methodology and document this as a best practices guide. 

Recommendation VI-1: Follow the precedent established through Regulatory 
Issue Resolution Protocol I-16-01  “graded approach” CoC
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Progress Already Made on Cat. 1 Recommendations
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Spent Fuel Performance Margins 

Industry Category 2 Recommendations – NRC Action

Recommendation II‐1: Develop an Acceptance Review Grading process based on 
risk insights. 

Recommendation III‐3: In cases where applicants have applied conservative 
source terms, conservative modeling, and source term uncertainty (i.e. burnup 
uncertainty) in their applications conduct a much less detailed review.

Recommendation IV‐2: Where Phenomena Identification and Ranking Table (PIRT) 
results are used (Recommendation IV‐1), revise its internal review guidance to 
limit the review to verification that the results of the PIRT have been appropriately 
applied instead of trying to independently repeat results. 

13



3/9/2020

14

©2020 Nuclear Energy Institute       14

Progress Already Made on Cat. 2 Recommendations
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Spent Fuel Performance Margins 

Category 3 Recommendations – Actions to be Defined (1 of 2)

Recommendation IV‐1: Define the parameters on which thermal modeling should be focused 
via a Phenomena Identification and Ranking Table – PIRT – and use it to focus reviews.

Recommendation IV‐4: Provide a thermal modeling metric such as a peak cladding 
temperature limit (PCT) that is based on most current scientific information. 

Recommendation IV‐5: Develop a graded approach for thermal modeling analyses considering 
the effects of multiple overlapping conservativisms to prevent gross ruptures and its 
relationship to providing reasonable assurance.

Recommendation V‐1: Revise the guidance in Section 6.4 of NUREG‐1536 so that 
typical/realistic/representative dose rates provided in the FSAR are sufficient to demonstrate 
that the design  meets the regulatory dose requirements
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Spent Fuel Performance Margins 

Category 3 Recommendations – Actions to be Defined (2 of 2)

Recommendation V‐2: Revise the guidance in Chapter 6 of the proposed NUREG‐
2215 with respect to details of modeling of the dose rate evaluations to consider 
the experiences from the many loaded dry storage systems.

Recommendation VI‐2: Align approaches in fuel qualification information for dry 
cask storage systems CoC (Tech Specs) with current practices in operating 
reactors (fuel qualification is not in the TS). 

Recommendation VII‐1: Align approaches in criticality safety analyses for dry 
cask storage systems with current practices in spent fuel pools.

Recommendation VII‐2: Develop a more realistic approach to the modeling of 
fuel reconfiguration scenarios in criticality analysis. 
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Related Progress
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Industry and NRC staff are fully 
engaged to improve used fuel dry 

storage licensing efficiency by 
implementing the recommendations 

of NEI’s November 2019 White 
Paper, “Defining Spent Fuel 

Performance Margins”White Flint

White Flint
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1. Improved safety
2. Fewer License Amendments
3. Lesser industry workload to prepare each Amendment/New Application
4. Lesser NRC workload to review each Amendment/New Application
5. Improved prospects for bringing innovation to market
6. Lower risk of dry storage delay adversely affecting plant operations
7. Shorter pool to pad times for plants entering decommissioning
8. Stronger surety of fuel movement off reactor sites
9. More workable aging management
10. Improved confidence in consolidated interim storage

What dry storage transformation looks like
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Transforming Dry 
Storage Licensing 
allows resources to 
be focused on…
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Decarbonization Trajectory of U.S. Utilities
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