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BACKGROUND

= Commission policy
» Safety goals
» NRC PRA Policy Statement

» SECY-98-300, “Options for Risk-Informed Revisions to 10 CFR Part
50 - ‘Domestic Licensing of Production and Utilization Facilities™

= Risk-informed decisionmaking

» RG 1.174, “An Approach for Using Probabilistic Risk Assessment in
Risk-Informed Decisions on Plant-Specific Changes to the
Licensing Basis”

» Risk-Informing our regulatory framework
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PRINCIPLES OF RISK-INFORMED

The proposed change

meets the current The proposed change is The proposed change
regulations unless it is consistent with the defense- maintains sufficient
explicitly related to a in-depth philosophy safety margins

requested exemption or
rule change

Integrated
Decisionmaking

When proposed change&
result in an increase in
core damage frequency
and/or risk, the increases
should be small and
consistent with the intent of
the Commission’s Safety
\Goal Policy Statement

The impact of the

proposed change
should be monitored

using performance
measurement strategies
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FRAMEWORK GUIDELINES

SAFETY GOAL SURROGATE

Large Early Release Frequency

1*10°
Fravantion- . - : . e -
Mitigation Accident Prevention : Accident Mitigation
Assessment Core Damage Frequency @ Conditional Large Early
: Releace Probablllty
<10“fvear : <101

Initiator- Limit frequency Limit proba bility of Limit radionuclide Limit publle health

of accident care damage : releases given effecte given
Defense initiating events given event :  core damage release
Asessamsant .

Initialar Candilional core . Ceonditional large early Conditional individual
Frequency damage prubablllly releaee probablilty fatality probability
Frequent initiators| 1=1E=103//ear <10* <107 —_
Infrequent initiators| 102:1E>10%A/aar <2102 <10 ; —_
Rare initiators 105> 1E>0//car -— — —_
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OVERVIEW OF 50.46 (including
Appendix K and GDC 35\)

ECCS
Reliability

Assure system
safety function
can be
accomplished

Each
LWR
must be
provided
with an
ECCS

ECCS
Acceptance
Criteria

Criteria for
ECCS cooling
performance
following
postulated
LOCA

Y

- offsite power operation (onsite

onsite power operation (offsite
power unavailable) and assuming a
single failure; and

power unavailable), and assuming a
single failure

ECCS
Evaluation
Model

ECCS cooling
performance
calculated with
acceptable
evaluation
model

Y

* Maximum H2 generation <0.01 of all

Peak cladding temperature <2200°F
Maximum cladding oxidation <0.17
times before oxidation

metal reaction
Coolable core geometry
Long term cooling

 Realistic (best-estimate) including

//\

ECCS
LOCA
size
definition

ECCS cooling
performance
calculated for
number of
LOCA sizes
and locations

Y

* With required and acceptable

assessment of uncertainties

features of Appendix K

Y

Accidents result in loss of reactor coolant
at a rate in excess of the capability of the
reactor coolant makeup system, from
breaks in pipes in the reactor coolant
pressure boundary up to and including a
break equivalent in size to the double-
ended rupture of the largest pipe in the
RCS.
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FEASIBILITY ASSESSMENT OF
CHANGING 10 CFR 50.46 (including
Appendix K ’and/GDC 35) ,

= Changes to reliability, acceptance criteria and evaluation
model feasible

» ECCS reliability resulting from technical requirements not
commensurate with risk significance of the various LOCA sizes
» Unnecessary conservatisms exist in the requirements

» Changes to spectrum of LOCA sizes definition more
complex

» Current estimates of the frequency of large-break LOCAs are
uncertain and are not low enough to allow elimination of all large-
break LOCA sizes from the design bases
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FEASIBILITY ASSESSMENT OF
CHANGING 10 CFR 50.46 (cont'd) |

m Short-term considerations:

A. Changes to the technical requirements of the current 50.46
related to acceptance criteria and evaluation model

B. Development of a voluntary risk-informed alternative to the
reliability requirements in 50.46

" Long-term considerations:
» Evaluation of the definition of the spectrum of break sizes

= All proposed changes follow the Option 3 framework
guidelines with respect to quantitative goals and
consideration of defense-in-depth
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POSSIBLE LONGER-TERM FEASIBILITY
ASSESSMENT OF ADDITIONAL
CHANGES TO 50.46

= Addntlonal changes to 50.46 may also have merit:
» evaluation of the definition of the spectrum of breaks and locations

= The extent of potential change to the definition of pipe break size
is dependent on the state-of-knowledge of the frequency of
LOCASs of various break sizes

» For example, if a set of LOCAs can be demonstrated to have a
collective mean frequency of occurrence of below 10°/yr, the staff
would consider reduction of regulatory requirements
commendsurate with this frequency (e.g., allow best-estimate
calculations without the need for uncertainty propagation, relax
reporting requirements, relax technical specifications)

= Staff to continue to perform the technical work to determine
feasibility of changing the spectrum of pipe breaks
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POSSIBLE LONGER-TERM FEASIBILITY
ASSESSMENT OF ADDITIONAL
CHANGES TO 50.46 (cont'd)

= The staff will continue to meet with representatives of the
nuclear industry in public meetings to address and resolve
the technical issues (i.e., initial flaw distributions,
degradation mechanisms, material response and
uncertainty analysis, etc.)

» Initial meeting held on August 1, 2001, during which the staff provided
further clarification of the technical issues

= |f found feasible, the staff would recommend additional
changes, potentially including rulemaking to change the
wording in 50.46 and Appendices A and K of Part 50 which
would allow the licensee to use an alternate pipe size,
subject to some level of NRC approval
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