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The Importance of Understanding Margin g

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.”

©2020 Nuclear Energy Institute 2




3/9/2020

Understanding Enables Transformation NE|
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Dry Storage Experience

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

U.S. Independent Spent Fuel Storage Installations (ISFSI)

| currentas ot
April 2019

*As of December, 2019
** |SFSI = Independent Spent Fuel Storage Installation
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NEI Report*: Performance-Safety Nexus

U.S. Industry Performance at All Time Highs

2019 Industry Performance: A Record-Setting Year for
Nuclear
The U.S. commercial nuclear industry set several performance rds in 2018,

g us to enter tha decade on our strongest footing ever. Highlights of the
v's annual performance and preliminary cost data include:

d B09.4 million MWh of Performance Improvement

cent average capacity factor Equipment Reliability Performance-
5 nIJ an ir |d:u.1ry2ao-y;a;age Sharing of OpEx Safety Nexus
ecting costs in 200
tal, and fuel costs, all of Pfu@sslmprovements
Risk-informed Focus

Delivering the Nuclear Promise goal of
ction in total generating costs, reducing it nearly 32
2

Industry Operational Performance Levels
Improves Safety

Risk-Informed Focus Improves Safety *NEI 20-04, 3/4/2020
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Improving Safety — Reactor Precedent NE]

100% The safety of U.S. nuclear plants has increased

S by an order of magnitude since initial operation
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Understanding Safety Margin — Reactor Precedent |gg

-~

Margin to
Safety Goal

1986
NRC
Safety
Goal
Policy™

Factor
of 2-5

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

1995
NRC PRA
Policy
Statement

1990
NUREG-
1150¢)

Factor
of 2-5 Factor
of
100 - 10,000

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

2014
NUREG-
2161: Spent
Fuel Pool
Risks(®
2007 2018
NUREG- N US NRC
1860: 1935; - CPRR
Regulatory y Regulatory
Framework(®) SOARCA®) Analysis®

Severe Accident Research — Improving State of Knowledge

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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Building on Dry Storage Experience

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

*As of December, 2019
**|SFSI = Independent
Spent Fuel Storage

Installation
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Shared Expectations on the Application of g
Risk Principles
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Spent Fuel Performance Margins NEl
Industry Category 1 Recommendations — Industry Action

Recommendation IlI-1: Utilize more realistic source terms.

Recommendation IlI-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

©2020 Nuclear Energy Institute 1
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Progress Already Made on Cat. 1 Recommendations

UNITED STATES -
REGULATORY COMMISSION ot £ -
WS ITON .. 299805001

SUBJECT ENDORSEMENT PENE SPENT FUEL S
LATION |_|..E -‘-e AND ‘CASK CERTIFIGATE
NCEF CONTENT, AND SELECTIO!

Dear Mr. McCubum.
Pl Gk Corticate of
i your eser dated January 12, 2017 (Agencywde Documents Access and Management
Systwm (ADAMES) Accession No. ML1T01341E5), you requested the LS. Muchear Regulatory
Canmmistann [NFIC) $taff rbvebw an 0 endesa the NRC and Muckar Enangy lnstaute's jenth Profect Wamber: 689
") +

Osar M. Tagpurt:

a0 retered 10 31 tha Geaded Approch. were o o S
iorage Scensng rocess by apphing sk nmghts b clanty e rkcematon requred
heaben of Gomplence o) and Techical Specicatuns (73) and ramavin or lecstng

S2A489) aceaptable fof usé in Graded Appeo
- axphc: Resgatory e Resciutn Protocc (FIRF) -1
which was erstablshed on Aug ul B, 21: 6, was 1o e CoC
heria for o
eeakirsaroied of f Grisded hppsosch Gr

Furthermons, by lefier dated Mowsmiber 8, 2013 [ADAMS Accession No, MLISITBOSTO), y
submtied a “Whia Faper 1o e NG with recommandations for addtonal segagement
betwaen the indusiry and NRC 1o define perlormance margins in the dry siormge koensng
peocess. The NRC staf agrees in general with engagement on the whibe paper
recommendations o expand the use of risk information and srbance the dry storags oensing
peocess. The NRC is interested in specic discussions on how i implement the Graded
Approach hrcugh 8ngagesnt on the isues in The whils pager
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Spent Fuel Performance Margins NEl
Industry Category 2 Recommendations — NRC Action

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

Recommendation llI-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.
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Progress Already Made on Cat. 2 Recommendations
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Spent Fuel Performance Margins NEl
Category 3 Recommendations — Actions to be Defined (10f2)

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 NEl
Category 3 Recommendations — Actions to be Defined 2of2)

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

UMITLD STATLS
NUCLEAR REGULATORY COMMISSION
URBHITOM, 51, 20000 0091

Fubnzary 6. 2020

Mr, Rodnay MeCullum
Serior Director, Fuel and Decommissioning
Nuclear Energy Instiue

1201 F Street N, Suite 1100

Washington, DC 20004

SUBIECT:  STATUS TORY COMMISSIONS
ENDORSEMENT OF REVISION 2 TO NUCLEAR ENERGY INSTITUTE 1204,
“GUIDELINES FOR TITLE 10 OF THE CODE OF FEDERAL REGULATIONS
7248 IMPLEMENTATION,” DATED SEPTEMBER 2018

Dear M, McCullum.

In your letter dated ber & ncywics Documents Access and Management
1 the Nuclear Ennrgy In s
) CFR 72 48 by

PR
1 guidance contained in NEI 96-07 Agpendix B,

10 CFR 72.48 Implementation,” dated March 2001 (ADAMS Accesson No. ML 010670023),

h e time andorsed by the NRC through RG 3.72 "Guidance for Implementation of
10 CFR 724D, Changes, Tasts. and Expanments.”
o NRIC staff plars 1o docu
72, incluc tion:
<| - y, the MBI sta has
e guidanes stafl has wssntfied 3 potantal canfieation and b axeapbons 15 sarain
ataternerts in NEI 1204 noted in the enchosure, which are not final agency positons and wil be
considered further in the public commend process during development Regulatory Guids.

5, please contact Mr. Markre Davia al 301-415-T447 o

Sinearaly,

and Safeguan
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NEI

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”
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What dry storage transformation looks like [

Improved safety

Fewer License Amendments

Lesser industry workload to prepare each Amendment/New Application
Lesser NRC workload to review each Amendment/New Application
Improved prospects for bringing innovation to market

Lower risk of dry storage delay adversely affecting plant operations
Shorter pool to pad times for plants entering decommissioning
Stronger surety of fuel movement off reactor sites

More workable aging management

Improved confidence in consolidated interim storage
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Transforming Dry
Storage Licensing
allows resources to

be focused on...
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s AEP
= Alliant
= Ameren
= Berkshire Hathaway Energy
= Consumers Energy
=== Dominion
e DTE
= Duke Energy
e Emera
= Entergy
Evergy
== FirstEnergy
== NextEra
== NIPSCO
NRG
e OGE
== Pinnacle West (APS)
PPL
PSEG
Southern
TVA
WEC
Xcel
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