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The purpose of this IMC is to document the basis
for significant decisions reached by the U.S.
Nuclear Regulatory Commission (NRC) staff during
the development and subsequent implementation of
the Reactor Oversight Process (ROP) for operating | 1. H /Y
B 01. Purpose commercial nuclear power plants. This document * ROP DBA% & FDHDEMICB N TR I N EHE
shall serve as the basis for all applicable ROP IRREFHORIM A CENT D
program documents such as Inspection Manual
Chapters (IMCs), Inspection Procedures (IPs), the
H Performance Indicators (PIs) program, the
Assessment Program, and the Significance
Determination Process (SDP).
02.01 To summarize the history of, and reasons for. 2. B .
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N — 02.Objectives i o * ROP BHFERF O BEHE /2B AT v B L Ve S vz
o 02.02 To discuss significant developmental steps and N
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02.03 To describe in general how the ROP works.
This IMC is applicable to all ROP governing 3. 36 FH 4 P
documents. The governing documents may at times be | * ROP @ {7 SCE4{R
10 F — 03. Applicability referred to as “guidance;” however, the provisions of | * IMCs |Z, A X A LFRINGELH LD, &
the IMCs shall be followed unless flexibility is EIZ O W TR S K72 W RY | bR
explicitly stated. X722 5720
04.01 Director, Division of Reactor Oversight (DRO)
Responsible for 04.01 Director, Division of
Reactor Oversight (DRO) Responsible for the
04. Responsibilities and content of the bgasis( docur)nent.p 4 FUESHA & FEIR
AT & B 541 — iy ) - ARMLSCEDOERK - EHRICEET 245 H & HERR
Authorities 04.02 Chief, Reactor Assessment Branch (IRAB) (B PR BEE)
a. Responsible for periodic updates to IMC 0308 ’
in accordance with IMC 0040, “Preparation,
Revision, Issuance, and Ongoing Oversight of
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NRC Inspection Manual Documents.”

HA KA

05. Guidance

05.01 Introduction

a. On April 2, 2000, the NRC implemented a new
oversight process at all operating commercial
nuclear power plants replacing the former
Systematic Assessment of Licensee Performance
(SALP) Process. The objective for developing the
various components of this new oversight process
was to provide tools for inspecting and assessing
licensee performance and enforcing NRC
requirements in a manner that was more risk-
informed, objective, predictable, and
understandable than previous oversight processes.
The new process, called the ROP was designed to:
1. Maintain safety;

2. Increase openness;

3. Make NRC activities and decisions more
effective, efficient, and realistic; and

4. Reduce unnecessary regulatory burden.
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05.02 Background

a. Development of an assessment process, 1975-1985:
During the early years of the NRC, the focus of the
agency was on inspection and enforcement with
little focus on overall assessment of plant
performance. An outcome from the incident at Three
Mile Island in 1979 was that each operating nuclear
power plant licensee should be periodically
subjected to intensive and open review of its
performance according to the requirements of its
license and applicable regulations. This
recommendation resulted in the creation of the
SALP Program. SALP evaluations were conducted
by regional and headquarters staff every 12 to 24
months to assess performance of each licensed
nuclear power plant. The SALP process was an
attempt to pause and assess plant performance
holistically and was comprised of graded functional
areas, management reviews, an assessment period,
and a resultant report. The SALP process initially
had seven functional areas but was later revised to
four: Operations, Maintenance, Engineering, and

Plant Support.
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05.03 The ROP Regulatory
Framework

a. The foundation for the ROP is based on the
regulatory framework (Exhibit 2). The staff used a
top-down, hierarchical approach to develop the
concept for a new regulatory oversight framework.
The regulatory framework for reactor oversight
consists of three key strategic performance areas:
reactor safety, radiation safety, and safeguards. Within
each strategic performance area are cornerstones that
reflect the essential safety aspects of facility
operation. These seven cornerstones include: initiating
events, mitigating systems, barrier integrity,
emergency preparedness, public radiation safety,
occupational radiation safety, and physical protection
(now known as security). Satisfactory licensee
performance in the cornerstones provides reasonable
assurance of safe facility operation and that the NRC’s
safety mission is being accomplished. Each
cornerstone contains inspection procedures and PIs to
ensure that their objectives are being met. The SDP,
Enforcement, and Assessment programs are used to
verify, assess, and enforce NRC regulations to ensure
adequate protection of public health and safety.

b. Mission:

The overall mission of the NRC is to license and
regulate the Nation's civilian use of radioactive
materials to protect public health and safety, promote
the common defense and security, and protect the
environment.

This mission ensures that commercial nuclear power
plants are operated in a manner that provides adequate
protection of public health and safety.
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05.04 Cornerstones of Safety

a. The Cornerstones of Safety were chosen to:

1. Limit the frequency of initiating events (Initiating
Events);

2. Ensure the availability, reliability, and capability of
mitigating systems (Mitigating Systems);

3. Ensure the integrity of the fuel cladding, reactor
coolant system, and containment boundaries
(Barrier Integrity);
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05.05 Cross-Cutting Areas,
Substantive Cross-Cutting

Issues (now Cross-Cutting

Issues), and Safety Culture
Oversight

a. In addition to identifying the seven cornerstones of
safety, the staff also identified certain elements of
licensee performance that were seen as potentially
impacting more than one cornerstone and were
therefore "cross-cutting". Elements of licensee
performance such as human performance, the
establishment of a safety-conscious work
environment (SCWE), and the effectiveness of
licensee problem identification and resolution
programs, although not identified as specific
cornerstones, are still important to meeting the
agency’s safety mission. The staff concluded that
these items generally manifest themselves as the
root causes of performance problems. Adequate
licensee performance in these cross-cutting areas
will be assessed either explicitly in each cornerstone
area or will be inferred through cornerstone
performance results from both PIs and inspection
results.
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05.06 Risk-Informed Scale

a. In developing the ROP performance assessment

process, one of the tasks was to establish risk-

informed thresholds for PIs and corresponding

thresholds for inspection findings, so that
indications of performance degradation obtained
from inspection findings and from changes in PI
values could be put on an equal footing. The
concept for setting these performance thresholds
included consideration of risk and regulatory
response to different levels of licensee performance.

The approach was intended to be consistent with

other NRC risk-informed regulatory applications

and policies as well as consistent with regulatory
requirements and limits. The primary attributes of
the original concept were:

1. The scheme should include multiple levels with
clearly defined thresholds to allow unambiguous
observation and assessment of declining (or
improving) performance;
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05.07 Very Low Safety
Significance Issue Resolution

A working group was established in 2018 in response
to stakeholder feedback about the need for a process
to resolve very low safety significant issues associated
with ambiguity in the licensing basis. The working
group found that both the NRC staff and licensees
believed that current NRR practices at the time with
respect to very low safety significance issues,
particularly arising out of circumstances where the
plant’s licensing basis is unclear, may lead to
unnecessary regulatory burden. One such scenario
occurs when NRC inspections identify issues and
conditions that may be potential violations of
governing requirements. However, it may be difficult
to determine whether an issue is in the plant licensing
basis because of lack of clarity, ambiguity, lack of
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detail, issue complexity, or subjectivity in
interpretation. These issues can give rise to a
difference in view between the licensee and the NRC
as to whether the licensee is in compliance with its
licensing basis. While situations like these are
unusual, resolving them through the NRC’s current
processes can be resource-intensive, inefficient, and
untimely. Past assessments also revealed that, for
some licensing basis issues, the time and resources
expended by both NRC and licensees have not been
balanced relative to the underlying issue’s importance
to public health and safety.

v IMCO0611, 0612 {8k B O&ET (2019 4)
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05.08 ROP Self-Assessment
and Related Evaluations

a. The ROP was designed and implemented in 2000 to
provide an objective, risk-informed, understandable,
and predictable approach to the regulatory oversight
of nuclear power plant performance. A contributor
to its ongoing success has been the opportunity for,
and inclusion of, continuous feedback and ongoing
improvements via the staff’s ROP self-assessment
program. IMC 0307, “Reactor Oversight Process
Self-Assessment Program,” and its appendices,
provide details on the Self-Assessment Program.
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05.09 ROP for New Reactors

a. With the development of new passive safety-system
reactors under construction and approaching
operations, the staff has been working to develop,
revise, and implement changes to the ROP as
required. One of the major areas of focus was
whether existing risk thresholds used in the ROP
would be same for these new reactor designs.
Baseline risk estimates for most new reactor designs
are expected to be lower than those for a design
similar to that of the current fleet, potentially by an
order of magnitude or more. The lower risk values
raised questions about how to apply acceptance
guidelines for changes to the licensing basis and
regulatory response in the ROP. Over several years,
the staff has corresponded with the Commission, as
well as the Advisory Committee on Reactor
Safeguards (ACRS), to address the staff’s
recommendations related to risk-informed guidance
for new light water reactor applications. The
following is a compilation of Commission
documents supporting and framing potential
modifications to the ROP. As the staff works to
further this effort, this section will be updated.
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05.10 Additional Commission

Commitments

a. During the development of the ROP, the
Commission provided significant direction to the
staff regarding certain attributes that the ROP should
address. These items helped form the foundation of
the ROP, and establish the basis for many important
features of the ROP. These items, for the most part,
come from Commission SRMs that were issued in
response to many of the papers written and briefs
conducted during ROP development. A summary of
the more significant items that influenced the
development of the ROP (which have not already
been addressed in the body of the IMC) and
subsequent Commission direction follows:
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References

* "Integrated Review of the NRC Assessment Process
for Operating Commercial Nuclear Reactors,"
SECY-97-122, June 6, 1997

* "Results of the Initial Implementation of the New
Reactor Oversight Process," SECY-01-0114, June
25,2001
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Exhibits

. Reactor Oversight Process

. Reactor Oversight Process Framework

. Initiating Events Cornerstone Diagram

. Mitigating Systems Cornerstone

. Barrier Integrity Cornerstone — Fuel Cladding

. Barrier Integrity Cornerstone — Reactor Coolant
System

7. Barrier Integrity Cornerstone - Containment

8. Emergency Preparedness Cornerstone

9. Occupational Radiation Safety Cornerstone

10. Public Radiation Cornerstone

11. Security Cornerstone

12. Conceptual Model for Evaluating Licensee
Performance
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Performance indicators (PIs), together with risk-
informed baseline inspections, are intended to provide
a broad sample of data to assess licensee performance
in the risk-significant areas of each cornerstone. They
are not intended to provide complete coverage of
every aspect of plant design and operation. It is
recognized that licensees have the primary
responsibility for ensuring the safety of the facility.
Objective performance evaluation thresholds are
intended to help determine the level of regulatory
engagement appropriate to licensee performance in
each cornerstone area. Furthermore, based on past

experience it is expected that a limited number of risk- NRC

1. ¥
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significant events may occur with little or no
advanced indication of declining performance. Follow

P

licensee corrective actions are adequate to prevent

recurrence.

As described in Commission paper SECY-99-007, the
Agency established a task group to identify
appropriate Pls. The Pls selected for each cornerstone,
along with performance thresholds, are described in
Figures 1 through 12 of this Attachment. These
thresholds were selected for consistency with the
performance threshold conceptual model provided in
Exhibit 12 of Inspection Manual Chapter 0308,
“Reactor Oversight Process Basis Document.” They
correspond to levels of performance requiring no
additional regulatory oversight (the "Licensee
Response Band"), performance that may result in

increased oversight (the "Increased Regulatory
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Response Band" across the Green/White threshold),
performance that will result in specific NRC actions
(the "Required Regulatory Response Band" across the
White/Yellow threshold), and performance that
represents an unacceptable loss of safety margin
(across the Yellow/Red threshold). For some Pls,
White/Yellow or Yellow/Red thresholds were not
identified, because the indicators could not be directly
tied to risk data. Should licensee performance result in
a PI crossing the Yellow/Red threshold, margin would
still exist before undue risk to public health and safety
would be present.

Once the Pls and corresponding thresholds were
selected, a task group performed a benchmarking
analysis to compare the indicators against several
plants that had been previously designated by the
Agency as having either poor, declining, average, or
superior performance. The analysis indicated that the
PIs could generally differentiate between poor and
superior plants, but were not as effective at
differentiating average levels of performance. In some
instances, the cause of the poorly rated plants was due
to design or other issues for which valid PIs have not
been developed. Issues such as these are within the
scope of the risk-informed baseline inspection
program.

Pls D& EARHL

02 Basis for Selecting Initial
Set of Pls

Where possible, the task group sought to identify PIs
as a means of measuring the performance of key
attributes in each of the cornerstone areas. In selecting
PIs, the task group tried to select indicators that: (1)
were capable of being objectively measured; (2)
allowed for the establishment of a risk-informed
threshold to guide NRC and licensee actions; (3)
provided a reasonable sample of performance in the
area being measured; (4) represented a valid and
verifiable indication of performance in the area being
measured; (5) would encourage appropriate licensee
and NRC actions; and (6) would provide sufficient
time for the NRC and licensees to correct performance
deficiencies before the deficiencies posed an undue
risk to public health and safety.
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03 Basis for Selecting PI
Thresholds

The concept for setting performance thresholds
includes consideration of risk and regulatory response
to different levels of licensee performance. The
approach is intended to be consistent with other NRC
risk-informed regulatory applications and policies
(e.g. Regulatory Guide [RG] 1.174) as well as
consistent with regulatory requirements and limits.
The thresholds were selected to be risk-informed to
the extent practical, but also accommodate defense-in-
depth and indications based on existing regulatory
requirements and safety analyses. Thresholds were
established so that sufficient margin exists between
nominal performance bands to allow for licensee
initiatives to correct performance problems before
reaching escalated regulatory involvement, and
sufficient margin exists to allow for both NRC and
licensee diagnostic and corrective actions to be
effectuated in response to declining performance.
Thresholds have been established sufficiently above
the point of unsafe plant operation to allow the NRC
sufficient opportunity to take appropriate action to
preclude operation in this condition.

The four performance bands and their general
performance characteristics are as follows:

- The Green band is characterized by acceptable
performance in which cornerstone objectives are
fully met; nominal risk with nominal deviation from
expected performance. Performance problems would
not be of sufficient significance that escalated NRC
engagement would occur. Licensees would have
maximum flexibility to "manage" corrective action
initiatives. The threshold for this band would involve
performance that would be outside the normal range
of industry historical performance and risk.

- The White band would be entered when licensee
performance is outside the normal performance
range, but would still represent an acceptable level of
performance. Cornerstone objectives met with
minimal reduction in safety margin; outside bounds
of nominal performance; within Technical
Specification Limits. Degradation in performance in
this band is typified by changes in risk of up to A107
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Core Damage Frequency (CDF) or A10°° Large Early
Release Frequency (LERF). The CDF and LERF
threshold characteristics were selected to be
consistent with RG 1.174 applications.

- The Yellow band involves a level of licensee
performance that is still acceptable with cornerstone
objectives met, but with significant reduction in
safety margin; Technical Specification limits reached
or exceeded. Degradation in performance in this
band is typified by changes in risk of up to A10™
CDF or A107° LERF. These threshold characteristics
and required regulatory response are also selected to
be consistent with risk-informed regulatory
applications and mandatory actions for regulatory
compliance.

- The Red band is typified by changes in performance
that are indicative of changes in risk greater than
A10™* CDF or A10”° LERF. Plant performance
represents an unacceptable loss of safety margin. It
should be noted that should licensee’s performance
result in a PI reaching the Red band, margin would
still exist before an undue risk to public health and
safety would be presented.

As described in Commission Paper SECY-99-007,
Attachment 2, Appendix H, PI thresholds in some
instances could be directly tied to probabilistic risk
assessment data, such as those for scrams and safety
system unavailability. A sample of plants with
probabilistic risk analysis (PRA) models available was
selected to cover a spectrum of "typical" designs.
Normal performance ranges were identified, and core
damage frequency sensitivity analyses were
performed to evaluate the effects of departures from
normal performance. This information was used to set
PI threshold values that corresponded to the nominal
and declining performance bands.

PRA models were used to provide a risk-perspective
on the thresholds for the Initiating Events and
Mitigating Systems cornerstones. This was done by
performing sensitivity studies to investigate how the
CDF of the plants varies as the values of the Pls

change. The analyses were performed by NRC staff or
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their contractors with the SAPHIRE code, using seven
NRC-developed simplified models (SPAR models)
and six licensee PRA models that were available at
what was then called Idaho National Engineering and
Environmental Laboratory. In addition, results from
twelve licensee PRA models were provided by the
Nuclear Energy Institute (NEI). While, for most cases,
the PRA results were able to provide information
relevant to establishing the White/Yellow and
Yellow/Red thresholds, in some cases, the CDF results
were insensitive to large changes in the parameters
corresponding to the PIs. For these cases, an alternate
approach to choosing thresholds was required.

To determine the Green/White threshold, it was
necessary to define what was acceptable performance.
The Green/White threshold for the PI was chosen to
be commensurate with a generically achievable level
of performance and takes into consideration the
statistical variability arising from the random nature of
the contributing events as seen across the entire
population of plants. For the purpose of establishing
the Green/White threshold, histograms were provided
by NEI of the maximum value recorded for each PI
for all the plants. The threshold was determined by the
simple approach of choosing a value to no more than
two significant figures that is such that about 95% of
the plants have observed data values that would be in
the Green band, and is therefore established on a
generic basis. This method depends only on the
number of plants with less than acceptable
performance, but not on determining by how much
their performance exceeds the norm. Alternative
approaches, such as using the mean plus two standard
deviations of the PI values to set the threshold puts
more weight on the actual values of the Pls, and could
be biased by the poor performers in a non-
conservative direction. This threshold value may be
higher or lower than the value of the corresponding
parameter used in licensee’s PRAs. That the threshold
is reasonable from a risk standpoint was demonstrated
by the fact that use of the threshold in the sample of
PRA models used for the sensitivity studies would

have resulted in an increase in CDF of less than 10
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>/reactor year.

There is no clear regulatory definition of unacceptable
risk in numerical terms that can be used to define
unacceptable performance. However, in RG 1.174, the
NRC has established acceptance guidelines for
allowing changes to the licensing basis that relate to
changes in CDF and LERF. Specifically, for CDF, an
increase in the range of 10 to 10/reactor year would
be acceptable, under certain conditions and with staff
review and approval, while changes resulting in an
increase greater than 10-5/reactor year would not be
acceptable. While these acceptance guidelines are
intended for permanent changes to the licensing basis,
it was consistent to also apply these to changes
resulting from operating practices, using the argument
that if the degradation in performance were
uncorrected, it would lead to a permanent increase in
CDF. Furthermore, a change in CDF of 10~/reactor
year is used in the staff’s regulatory analyses as one
element in determining the requirement for a backfit.
Thus, it was decided that the White/Yellow threshold
should be determined on the basis of sensitivity
analyses to identify that mean value of the PRA
parameter associated with the PI that would increase
CDF by an amount that corresponds to a substantially
declining performance, which has been chosen as 10
S/reactor year. For the PI to be a meaningful indicator,
this increase must be significant compared with the
expected statistical variation captured by the setting of
the Green/White threshold. In comparison with the
way the Green/White threshold is determined, this
approach is somewhat conservative in that it does not
increase the value to compensate for the expected
statistical variation. However, since this is only an
indicator of performance rather than a criterion for
regulatory action, this is considered appropriate.

A truly unacceptable performance would likely
correspond to a change in CDF well in excess of 10
>/reactor year, and is chosen as corresponding to a
change in CDF of 10#/reactor year. The Yellow/Red
thresholds were determined by identifying the PI

values that would correspond to increases in CDF of
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10*/reactor year.

Other PI thresholds could not be specifically tied to
probabilistic risk data. In such cases, the PI thresholds
were tied to regulatory requirements or were based on
the professional judgement of the NRC staff. For
example, under the barrier integrity cornerstone,
reactor coolant system (RCS) activity is a good
measure of the integrity of the fuel cladding, but the
performance thresholds chosen were based on
technical specifications.

For two PIs (Unplanned Power Changes and Safety
System Functional Failures [SSFFs]), no thresholds
have been identified for the Yellow and Red Bands
because the indicators could not be directly tied to risk
data. These two indicators have provided good
correlation with plant performance in the past and
they are considered to be leading indicators of the
more risk-significant indicators: (Unplanned Scrams,
Scrams with Complications, and Mitigating System
Performance Index (MSPI)). The Barrier Integrity
cornerstone PIs (RCS Activity and RCS Leak Rate) do
not have thresholds identified for the Red Band
because their lower thresholds are based on regulatory
requirements (technical specifications). Individual
plant technical specifications would require plant
shutdown within a short time after the regulatory
limits were exceeded. The Emergency Preparedness,
and Occupational and Public Radiation Safety
cornerstones do not have thresholds identified for the
Red Band. There is no risk basis for a determination
that a certain degraded level of performance reflected
by these indicators can be correlated into mandatory
plant shutdown. It is expected that declining
performance in the areas monitored by these
indicators would be arrested by increased licensee
corrective actions and by increased NRC attention up
to and including the issuance of orders.

The Unplanned Scrams with Complications PI does
not have Yellow or Red bands because the PI is not
tied directly to risk significance. However, it does
monitor the cumulative effect of scrams that have the
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potential to present additional challenges to plant
operations staff and therefore may be more risk
significant than uncomplicated scrams. During
development of this PI it was benchmarked against
significant events tracked by the industry trends
Accident Sequence Precursor program for data
available from 2003 through mid-2004, and MD 8.3,
“Incident Investigation Program” for data available
for 2005 through mid-2006. The PI was triggered for
all ASP events and all MD 8.3 reactive inspections
involving reactor scrams when there was sufficient
information provided. This indicated that the PI had
the ability to detect and trigger on events the NRC
considered risk significant and probably lower
threshold precursor events as well. The PI was also
benchmarked against industry plant scram data
provided by NEI from 1995 to 2000. This
benchmarking showed that the PI would result in
approximately 5% of the industry with a white
indicator. The PI was also based on a rolling 4
quarters, representing more current performance than
the 12 quarters used by the previous Loss of Normal
Heat Removal PI.

77 > MMEOFHE

04 Generic PIs and Thresholds
vs. Plant Specific

As described in Section 3 above, the thresholds were
selected to be risk-informed to the extent practical.
Because of significant differences among plants in
both Nuclear Steam Supply System (NSSS) and
balance-of-plant equipment, and operations, the
change in risk associated with a particular PI value
may vary considerably from one plant to another. The
MSPI is a more risk-informed performance indicator
that replaced the safety system unavailability
indicators.
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05 Benchmarking of Initial Set
of PIs

An initial benchmarking analysis was performed by
NEI on a set of eight plants that they categorized as
excellent, average, or declining performers, plus eight
NRC watch list plants. The indicators they used were
the ones originally proposed in their draft white paper,
(RCS Activity, RCS Leakage, Containment Leakage,
Unplanned Scrams, Safety System Actuations [SSAs],
and Transients) except the Reliability and Availability
of Risk-Significant systems, structures, and
components and Shutdown Operating Margin. Since
NEI did not have unavailability data at the time, they
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used SSFs from the NRC PI program as a surrogate.
They used monthly or quarterly data from July 1995
through June 1998 for RCS activity, RCS leakage, and
containment leakage provided by the plants. NEI also
used annual data from 1990 to 1997 on Scrams, SSAs,
and SSFs from the Office for Analysis and Evaluation
of Operational Data (AEOD) annual reports, and data
from 1990 to 1995 on Transients from an Nuclear
Utilities Service (NUS) database of licensee monthly
reports. NEI documented insights from their analysis
of these data, including typical PI characteristics for
each plant performance category which showed a
correlation between the PIs and performance. These
insights were obtained primarily from the SSF and
Transients indicators. They concluded that the set of
indicators provided an overall perspective of safety
performance, and that the indicators do distinguish
between levels of performance in enough of the
indicators simultaneously to be a viable assessment
tool.
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06 Basis for Each Current PI
and Threshold

Figures 1 through 15 provide detailed information
regarding each PI, including it’s objective, the
cornerstone key attributes it measures, the
calculational method, the current performance
thresholds and their basis, and the significant changes
to the PI and/or threshold and their bases. NEI 99-02
also describes the data and calculations for each PI
and describes the quarterly indicator reports that are to
be submitted for use in the assessment process.

Additional detail regarding the background and
development of some of the PIs are as follows.
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06.01 Drill/Exercise
Performance PI

The concept for the DEP PI began as three separate
indicators:
* Accurate and timely classifications
* Accurate and timely notifications
* Accurate and timely protective action
recommendations (PARs).

The percentage success rate of these would be
measured in drills, exercises and actual events. This
would largely be accomplished through licensee self
assessment programs (i.e., the critique program). The
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definition of a "drill" was problematic as many sites
use many different types of drills. The broadest
definition of a drill that would be acceptable to NRC
was sought. The drill would require a formal
assessment of the measured activities and
documentation suitable for inspection. It should be
noted that while industry acceptance was obtained,
several programs had to make significant changes to
meet the criteria.

The 90% Green band threshold was selected by a
group of subject matter experts including NRC, State
and industry personnel. It was based on a proposal
from NRC staff from data collected from EP exercise
inspection reports for the period 1994 through 1997.
While licensees conduct many additional drills, NRC
inspection report data was only available for the
exercises. Success rates for the DEP measured

06.01.01 Drill/Exercise activities could be inferred from inspection reports if | NRC
— Performance PI Threshold it is assumed that inspectors would have identified any | 6.1.1 & /¥ /X7 y—< &2 Pl O L X VWMEDIE
significant problems with classification, notification | JN&LHH

or PAR development. The absence of findings was
considered successful performance of the DEP
activities. It was estimated that each exercise
represented 10 DEP opportunities (4 classifications, 4
notifications and 2 PARs.) Given these assumptions,
the data included some 1410 opportunities with 51
failures for a success rate of 96%.

Development of this PI flowed from the Performance
Assessment Workshop outcome that some measure of
ERO readiness would make an appropriate PI, and
proceeded through public meetings between NRC and
industry representatives. The PI was configured by
NRC staff and presented to the industry. It met with
06.02 ERO Drill Participation | some resistance because it appeared to be an activity | NRC

PI measure, was not required by regulation, and 6.2 ERO 3ZE 2N PL OB NE A
penalized sites with large EROs that exceeded
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regulatory requirements. On the other hand, NRC
staff considered it a necessary compliment to the DEP
PI because:
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06.02.01 ERO Drrill
Participation PI Thresholds

There was no historical data available to NRC for
drill participation. Some licensees did keep such data,
but the standards used were not universal and even if
the data could be obtained, it would not be
standardized between sites. Given the purpose of the
PI and the fact that there is no regulatory requirement
for anyone to perform in a drill, a generous threshold
was considered adequate. The 80% White band
threshold was proposed by NRC and accepted by
industry but questioned by internal NRC
stakeholders. Some inspectors felt it was too generous
to be meaningful. It was agreed to test the thresholds
through the pilot program and initial implementation
to determine if adjustments were warranted.

NRC
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06.03 Alert and Notification
System Reliability PI

This PI was developed out of the recognition that
some measure of licensee performance in the
maintenance of EP related equipment was appropriate.
When the spectrum of EP related equipment is
considered, the ANS manifests as the most risk
significant. The objective of the EP Cornerstone can
not be met unless there is a mechanism to rapidly
notify the public of the need to take protective actions.
That mechanism is the ANS and the emergency alert
system (the system that uses local radio channels to
alert the public of emergencies.) Generally, the
licensee maintains the ANS and local authorities
activate it.

4% NRC
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06.03.01 Alert and
Notification System
Reliability PI Thresholds

An analysis of FEMA ANS reporting data was
performed. The reported percentages were used
irrespective of the method of calculation used. Twenty
plants submitted 3 years of data. The average was
98%. A reliability rate lower than 90% would be
unacceptable to FEMA, per the FEMA/REP-10
guidance. The 90% rate appeared to define the
"required regulatory response band," or the Yellow
band. It was thought appropriate to approximate the
midpoint between the average reliability rate and the
rate unacceptable to FEMA as the White band
threshold and 94% was chosen. Most ANS systems
operate well above 94%. In the 60 plant-years of data
that were used to develop this threshold, only one
plant was in the White band and no plants were in the
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07. Other PI Program Aspects
Considered But Not Used

Table 1 lists several aspects of the PI program that
were considered during the development of the ROP,
but not used, and the basis for not including them in
the new oversight process.
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08. Security Cornerstone

Although the NRC is actively overseeing the security
cornerstone, the Commission has decided that the
description of this PI and its results will not be
publicly available to ensure that potentially useful
information is not provided to a possible adversary.
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Figure 1 Unplanned Scrams per 7000 Critical Hours
Basis Summary Sheet
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Figure 2 Unplanned Scrams with Complications Basis
Summary Sheet

Figure 3 Unplanned Power Changes per 7000 Critical
Hours Basis Summary Sheet

Figure 4 Safety System Functional Failures Basis
Summary Sheet

Figure 5 Mitigating System Performance Index Basis
Summary Sheet

Figure 6 Reactor Coolant System Specific Activity
Basis Summary Sheet

Figure 7 Reactor Coolant System Leakage Basis
Summary Sheet

Figure 8 DEP Basis Summary Sheet

Figure 9 ERO Drill Participation Basis Summary
Sheet

Figure 10 ANS Reliability Basis Summary Sheet

Figure 11 Occupational Exposure Control
Effectiveness Basis Summary Sheet
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Figure 12 RETS/ODCM Radiological Effluent
Occurrence Basis Summary Sheet
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01 INTRODUCTION

The power reactor inspection program is composed of
several elements to provide indication of licensee
performance. The key feature of the program is the
baseline inspection program, which defines the
minimum level of inspection that all plants will
receive regardless of performance. The supplemental
inspection program is performed to independently
evaluate the root causes of performance deficiencies
when indications of declining licensee performance
are obtained through either the performance
indicators (PIs) or other inspections (principally the
baseline inspection program). Plant events are
inspected to determine their significance and to
determine the agency’s necessary response. Plants in
extended shutdowns due to performance problems are
inspected and assessed by a separate inspection
process (i.e., Inspection Manual Chapter [IMC] 0350)
because many of the PIs and much of the baseline
inspection program would not be applicable.

The risk-informed baseline inspection program for
power reactors defines the minimum level of
planned inspections to evaluate licensee
performance over a 12-month period. The overall
objective of the program is to monitor all power
reactor licensees at a defined level of effort to assure
licensees’ performance meets the objectives for each
cornerstone of safety. These cornerstones support
the agency’s performance goals in the NRC’s
Strategic Plan.
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02 Methodology for
Identifying Inspectable Areas

The objective in revising the inspection program
was to develop a baseline program that is risk-
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informed and performance-based that identifies the
minimum level of inspection required for a plant
(regardless of performance) to give the NRC
sufficient information to determine whether plant
performance is acceptable. A key input to this effort
was the regulatory framework and the cornerstones of
safety, which are areas of reactor functions or licensee
activities that must be performed to a certain set of
objectives to ensure that the NRC’s mission is met.
The baseline inspection program was developed using
a risk-informed approach to determine a
comprehensive list of areas to inspect (inspectable
areas) within each cornerstone of safety. These
inspectable areas were selected based on their risk
significance (i.e., they are needed to meet a
cornerstone objective as derived from a combination
of probabilistic risk analyses insights, operational
experience, deterministic analyses insights, and
regulatory requirements). The scope of inspection
within each inspectable area was determined using the
same risk-informed approach. The scope of inspection
was also modified by the applicability of a PI. The
more fully an indicator measures an area, the less
extensive is the scope of inspection.
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03 Baseline Inspection
Program

The baseline inspection program contains certain
concepts that are a change in the approach to
conducting inspections from the previous core
inspection program. The key concepts are summarized
below:

* The baseline program is the minimum level of
inspection conducted at all power reactor
facilities, regardless of their performance.
Licensees performing at a level not requiring
additional NRC interaction will only be inspected
at the baseline inspection level of effort.

* Inspections of performance issues beyond the
baseline program are termed supplemental
inspections. This increased inspection effort is
based on criteria specified in the assessment
program to address declining licensee
performance and is not included in the baseline
program.

* The scope of the baseline program is defined by
inspectable areas linked to the cornerstones of
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safety. The justification for inclusion of the v' Exhibit 1~37 : LY~V > — & (KA FIA
inspectable area in the baseline program is FEORWEL E L OZHD)
described in this basis document.

* The baseline program has four parts: (1) inspection
in inspectable areas in which PIs are not identified
and/or in which PIs do not fully cover the
inspectable area; (2) ongoing verification of the
information provided in PIs; (3) comprehensive
review of licensee effectiveness in identifying and
resolving problems, and (4) initial follow up to
plant events and degraded conditions to determine
their safety significance.

» The process for planning inspections will be
conducted in accordance with IMC 0305,
“Operating Reactor Assessment Program.”

Risk has been factored into the baseline inspection
program in four ways: (1) inspectable areas are based
on their risk importance in measuring a cornerstone
objective, (2) the inspection frequency, how many
activities to inspect, and how much time to spend
inspecting activities in each inspectable area is based
on risk information, (3) the selection of activities to
inspect in each inspectable area is based on plant-
specific risk information, and (4) inspectors are
trained in the use of risk information.

A panel consisting of Inspection Program Branch and
senior regional managers and their staff developed the
sample size and the number of inspection hours
expected to be necessary to complete each of the
inspection procedures, at the inception of the reactor
oversight program (ROP). Sample size and number of
hours were developed based on their expert judgement
and relevant risk information on how much inspection
activities would be sufficient to ensure verification
that the licensee was meeting the objectives of all
seven cornerstones.

After the first year of implementation of the new ROP,
regional management and inspectors raised concerns
regarding the lack of flexibility in the ROP inspection

requirements for both sample size requirements and

number of hours for each inspectable area. They were
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concerned with their ability to apply their inspection
focus into areas they felt needed more or less
inspection effort based on their overall knowledge of a
specific plant. As a result, in consultation with
regional management, the Inspection Program Branch
changed the original sample size from a single value
to a range of values which were -15 percent to +15
percent of the original sample size. The original
sample size is the nominal or average of the -15
percent and +15 percent values.

The idea was that any individual plant inspection
program could then be adjusted within these relatively
limited ranges based on the plant-specific insights of
the inspectors, but that at a nationwide program level,
the average (i.e., mean) level of samples and effort
would continue to fall in about the middle of these
ranges. As experience with the ROP was accumulated,
it was felt that these program average values and
ranges could then be adjusted as needed while still
retaining an appropriate degree of flexibility to
accommodate plant-specific inspection focus needs.

Appendix A to IMC 2515 contains a list of baseline
inspection procedures and specifies the required
frequency for their performance. The baseline
inspection procedures must be completed at every
plant at a prescribed interval. In certain cases,
completion of some inspection requirements may be
accomplished through other inspections. The
expectation is that the regions should normally
complete the nominal (average) number of inspection
samples identified in the inspection procedure. The
regions may vary the inspection samples within the
ranges as indicated in each baseline inspection
procedure, based on the licensee performance and
inspector insights. For the purposes of completing the
baseline inspection program, the number of samples
completed must be within the range of values
specified in each inspection procedure.

Similar changes were made to the inspection hours in

order to maintain the relationship between the level of

inspection resources necessary to complete the
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inspection activities and the range of inspection
samples which could be accomplished with each
inspection procedure constant.

The program is indicative and not diagnostic. The
baseline program delineates specific inspection
activities to evaluate aspects of licensee programs and
processes and their implementation by identifying
findings that are indicative of licensee performance
problems. Inspection findings from the baseline
program are evaluated for significance and used,
along with PIs, to assess licensee performance within
the cornerstones of safety. The baseline inspections
are not diagnostic assessments of licensee
performance leading to a root cause determination.
Those assessments and root cause determinations are
intended to be reviewed or independently made during
supplemental inspections that are outside the scope of
the baseline inspection program.

The safety performance of nuclear power plants is
assessed based on performance in each cornerstone of
safety. Verifying that a licensee meets the objectives
of the cornerstones provides reasonable assurance that
public health and safety are protected. The inspectable
areas verify aspects of the key attributes for each of
the associated cornerstones. The cornerstones to
which each inspectable area is applicable and their
link to the attributes they are measuring are depicted
in table 1 of this attachment and exhibits 3 through 11
of IMC 0308. Therefore, the baseline inspection
program requires that most inspectable areas be
reviewed at each nuclear power plant each year.
Several inspectable areas are reviewed at longer
frequencies.

All the important aspects of a cornerstone area are
inspected where a PI has not been established (e.g.,
design). In cornerstone areas where the PIs provide
only limited indication of performance, the
inspectable areas provide indication of the aspects not
measured (e.g., operator performance during an

event). If performance of the cornerstone objective in

a cornerstone area is sufficiently measured by a PI, the
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inspection effort in the baseline program only verifies
that the PI is providing the intended data.

Exhibits 1 through 35 describe the scope of each
inspectable area and explain the basis for why each
inspectable area is included in the baseline program.
Reasons for inclusion in the program may be that: (1)
the area is linked to the NRC’s mission, (2) the
inspectable area involves a key attribute to a
cornerstone of safety, and (3) risk information justifies
including the area in the baseline inspection program.
These inspectable area basis summary sheets discuss
the basis for each inspectable area and include risk
insights (from generic risk analyses and studies),
analyses of significant precursor events, and the risk-
informed judgment of an expert panel of inspectors
and risk analysts. The summary sheet for each
inspectable area also identifies whether a PI applies to
the area and what inspections may be needed in
addition to the information provided by the PIs in the
area. The baseline inspection procedures are written to
focus on the more risk-significant aspects of the
inspectable areas as discussed in the summary sheets,
aspects that directly support the desired results and
promote the important attributes of the cornerstones of
safety. The scope of any associated PIs is summarized
in the inspectable area portions of the baseline
inspection procedures.

The exhibits related to the physical protection
inspection procedures were removed because of the
Commission’s decision that certain security-related
information will no longer be publicly available.

In addition to the inspectable areas identified for many
of the key attributes of each cornerstone of safety, the
baseline inspection program also consists of
inspection activities devoted to: (1) PI verification, (2)
problem identification and resolution, (3) event
follow-up, and (4) plant status. As discussed below,
Exhibits 37-41, and 44 describe the scope and basis
for these inspection activities and other inspection

program policies and practices (e.g., IMC 2515).
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03.01 PI Verification

The monitoring of plant performance primarily relies
on information provided by PIs and inspection
findings in areas not measured, or not adequately
measured, by Pls. The baseline inspection program
will also selectively collect and review licensee plant-
specific raw data on a periodic basis to independently
verify the accuracy and completeness of the PI data.

Each PI is verified annually. The annual verification
compares the reported PI data to samples of raw data
available (e.g., operating logs, corrective action
program records, maintenance records). Some PlIs can
be verified in conjunction with other baseline
inspections if the PI is difficult to accurately verify
from plant records. The PI verification inspection also
reviews corrective action program records to
determine if any problems the licensee may have had
in collecting PI data were adequately resolved and
updates provided to the NRC. Exhibit 37 describes the
scope and basis for PI verification activities.

If a PI discrepancy is identified, then the associated
cornerstone may not be adequately evaluated, and
additional inspections within the areas measured by
the PI are scheduled. The baseline inspection program
provides guidance for dispositioning discrepancies in
response to incomplete or unreported PIs in [P 71151.
For a discrepancy that results in the PI exceeding a
threshold or affects the ROP action matrix column, the
inspector and regional management should review the
entrance criteria for IP 71150. However, IP 71150 is
an IMC 2515 Appendix C inspection and is expected
to be performed on an infrequent basis. Exhibit 36
describes the scope and basis for the NRC response to
discrepant or unreported PI data.

NRC
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03.02 Problem Identification
and Resolution

Inspection of licensee problem identification and
resolution (PI&R) programs has been a key
component of the ROP since the inception of the
program. The PI&R Comprehensive Review
Attachment 4, “Problem Identification and Resolution
Basis and History,” (ML20247J599) is an in-depth
history of the procedure and its basis.

One of the primary means by which licensees
maintain an appropriate level of safety is through an
effective PI&R program to correct deficiencies
involving human performance, equipment, programs,
and procedures. The NRC’s confidence in the
effectiveness of these programs is the basis for the
NRC’s policy of closing lower-level violations when
they are entered into the licensee’s corrective action
program without independently verifying the final
corrective actions, which in turn is a basis for
implementation of the ROP. Section 2.3.2 of the
Enforcement Policy describes the NRC policy for
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dispositioning most violations associated with green
findings as NCVs for licensees that have
“implemented a corrective action program that is
determined to be adequate by the NRC.” That policy
states that “[tJhe NRC will credit a formal corrective
action program that has been inspected and found to
meet regulatory guidance, industry standards, or
both.” The inspection program verifies that our
confidence in licensees’ programs is still deserved and
periodically verifies the final actions on some of the
lower-level violations are proper.

The process for evaluating PI&R consists of a
performance-based review of the licensees’ deficiency
reporting process, self-assessments, quality assurance
audits, causal analyses of events, and corrective
actions. The review of corrective actions includes
following them up to validate their effective
implementation. The NRC reviews the licensee’s
activities in this area to verify that: (1) the scope of
licensees’ identification and resolution programs
bounds the key attributes in the cornerstones; (2)
causes of problems and issues have been properly
determined and corrective actions are timely and
effective; and (3) the generic implication or extent of
condition has been appropriately considered. Issues
identified regarding the licensee’s implementation of
its corrective action program are assessed for risk
significance using the Significance Determination
Process (SDP).

The NRC program to review activities in this area has
four parts. The first part is conducted during
inspection of the associated inspectable areas within
each cornerstone. The second part is a semiannual
trend review. The third part is a sample of issues that
are selected annually for more in-depth review. The
fourth part is a biennial review of the licensee’s PI&R
programs. The biennial review complements the
reviews done throughout the year. The results of the
biennial review are then integrated with the PI&R
insights gained via the other inspections.

NRC inspectors use licensees’ self-assessments to help
direct these baseline inspections into worthwhile
areas. However, licensees’ self-assessments will not be
used to reduce or replace baseline inspections. Exhibit
38 provides additional information on the scope and
basis for PI&R inspections.

A determination that the NRC no longer has
confidence in the licensee’s implementation of the
PI&R program implies it is incapable of participation
in the ROP because section

2.3.2.a of the Enforcement Policy no longer applies.
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This determination should be coincident with entrance
into Column 5 of the Action Matrix or the IMC 0350
Process, an Action Matrix deviation, or other
appropriate oversight mechanisms. IMCs 0305 and
0350 provide governance for these processes. A
determination of that level can only be reached by
regional management in consultation with the NRR
Officer Director and may require approval by the
Executive Director for Operations.

03.03 Event Follow-up

The NRC normally follows up plant events in three
ways: (1) events of low safety significance receive
minimal follow up, usually by the resident inspectors,
(2) events of moderate safety significance receive
more follow up, often by one or two regional
inspectors, and (3) events of greater safety
significance are followed up by a special team. The
baseline program is designed to initially screen all
operational events and licensee event reports and to
follow up only some of the more routine, noncomplex
events. The baseline program includes a procedure for
event follow-up to be used in conjunction with
inspections in the various inspectable areas. Whether
to follow up other events with regional discretionary
resources would depend on the significance of the
event as determined by the baseline inspection
program.

Events of low safety significance, such as
uncomplicated reactor trips, are reviewed by resident
or region-based inspectors to verify that the events are
not complicated by conditions such as loss of
mitigation equipment or operator errors. The baseline
inspection program’s event follow-up procedure
focuses the inspector’s initial evaluation of events on
communicating details regarding the event to risk
analysts for their use in determining risk significance.
Inspectors will identify equipment malfunctions and
unavailability, operator errors, and other
complications.

The follow-up of more extensive, nonroutine events is
outside of the scope of the baseline inspection
program and would be performed with reactive
inspection resources. The decision to follow up such
events would be made on a case-by-case basis by
NRC regional management and as directed by senior
NRC management in accordance with NRC
Management Directive (MD) 8.3, "NRC Incident
Investigation Program." Significant operational events
(defined in MD 8.3) are followed up by a graded
response consisting of inspections such as those
conducted by Incident Investigation Teams (IITs) and
Augmented Inspection Teams (AITs), and Special
Inspections (SIs). Follow-up of these events is
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discussed in more detail later in this attachment.

Exhibit 39 provides additional information on the
scope and basis of event follow-up activities
performed as part of the baseline inspection program.

03.04 Plant Status

The primary objective of the plant status activities is
to ensure that the inspectors are aware of current plant
conditions and equipment problems and have a level
of understanding of the risk significance of proposed
or ongoing operations, maintenance, and testing by the
licensee. Plant status focuses on identifying and
understanding emergent plant issues, current
equipment problems, and ongoing activities and their
overall impact on plant risk. These activities also
provide an independent assessment of the licensee’s
effectiveness in entering program, system, and
component deficiencies into the corrective action
program.

The plant status portion of the inspection program is
important because it will be used by the inspectors in
the risk-informed process to select inspection samples
and to modify the scope and depth of inspections in
other inspectable areas that support assessment of all
cornerstone areas. This awareness of plant conditions,
emerging problems or work, and activities planned by
the licensee is used by the inspectors in determining
which inspection procedures to use and the specific
samples for inspections within the inspectable areas of
the baseline inspection program. Therefore, since
plant status is conducted in part to prepare for other
baseline inspection activities, this effort is not
considered part of the direct inspection effort under
the baseline program.

Exhibit 44 provides additional detail regarding the
scope and basis of the plant status activities performed
under the baseline inspection program.
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04 Supplemental Inspection
Program

The supplemental element of the inspection program
was designed to apply NRC inspection resources in a
graded manner when risk significant performance
issues are identified, either by inspection findings
evaluated using the SDP or when PI thresholds are
exceeded. Depending on the risk significance and
breadth of the identified performance issues, the
supplemental inspections provide a range of activities
including: oversight of the licensee’s root cause
evaluation of the issues; expansion of the baseline
inspection sample or a focused team inspection (as
necessary to evaluate extent of condition); or a broad
scope multi-disciplined team inspection which would
include inspection of multiple cornerstone areas and
inspection of cross-cutting issues. Any new
performance issues identified during the supplemental
inspections are evaluated by the SDP, and new
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findings issued. The need for additional NRC actions,
including additional supplemental inspections, are
governed by the assessment program Action Matrix.

At the lowest level, the intent of supplemental IP
95001, “Supplemental Inspection Response to Action
Matrix Column 2 (Regulatory Response) Inputs,” is to
review and selectively challenge aspects of the
licensee’s root cause evaluation, but not to perform an
independent assessment of the performance issue.
However, the identification by the NRC of significant
issues pertaining to the adequacy of the licensee’s root
cause evaluation may result in the expansion of the
procedure as necessary to independently complete the
inspection requirements. Also, the original
performance issue will not be removed from
consideration of actions in the Action Matrix until
satisfaction of all supplemental inspection objectives.

The objective of supplemental IP 95002,
“Supplemental Inspection Response to Action Matrix
Column 3 (Degraded Performance) Inputs,” is not
only to review and selectively challenge aspects of the
licensee’s root cause evaluation, but to also
independently assess the extent of condition for the
individual and collective risk significant performance
issues that warranted this supplemental inspection.

In general, all inspection requirements contained in
these two procedures are intended to be addressed for
each issue; however, the extent that they are reviewed
and their specific applicability to the given issue will
necessarily vary. The staff determined that this level of
flexibility was necessary given the various issues that
potentially could lead to supplemental inspections.

Also, these two supplemental inspections are intended
to provide the information the NRC needs in order to
assess safety. The NRC can acquire this information
by performing independent inspections or can acquire
the information by reviewing the licensee’s efforts to
assess the root cause of the issue. If the licensee
chooses not to provide some of the information
needed to satisfy the inspection requirements, the
NRC always has the option of acquiring this
information by independent inspection.

At the highest level, supplemental IP 95003,
“Supplemental Inspection Response to Action Matrix
Column 4 (Multiple/Repetitive Degraded
Cornerstone) Inputs,” is intended to determine the
breadth and depth of safety, organizational, and
programmatic issues. This supplemental procedure is
more diagnostic than indicative and includes reviews
of programs and processes not inspected as part of the
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baseline inspection program. While the procedure
does allow for focus to be applied to areas where
performance issues have been previously identified,
the procedure requires that some sample reviews be
performed for all key attributes of the effected
strategic performance areas. The rationale behind this
is that additional NRC assurance is required to ensure
public health and safety, beyond that provided by the
baseline inspection program and the PIs at those
facilities where significant performance issues have
been identified. The results of this inspection will aid
the NRC in deciding whether additional regulatory
actions are necessary to assure public health and
safety. These additional regulatory actions could
include orders, confirmatory action letters, or
additional supplemental inspections, as necessary to
confirm that corrective actions to the identified
performance concerns have been effective.

Exhibits 42, and 46-48 provide
additional information on the
supplemental inspection program and
the scope and basis for each of the
supplemental inspection procedures.

05 Event Response

Management Directive 8.3 provides the criteria for
NRC investigatory response to significant
operational events involving reactor and non-reactor
facilities licensed by the NRC. The criteria define

several levels of response, including an IIT and AIT.

IITs inspect events having greater health and safety
significance than events inspected by AITs.

As part of the development of the new reactor
oversight process (ROP), MD 8.3 was revised to
risk-inform the deterministic criteria for event
response at reactor facilities. The previous
deterministic criteria for 11Ts and AITs is now
evaluated in conjunction with risk in order to
identify a graded response, based in part on the
risk metric. The graded response will consist of an
IIT, AIT, and Special Inspection for the lowest
level of response. The risk metric of conditional
core damage probability (CCDP) is used to best
reflect the full extent of any loss of defense-in-
depth due to the event, regardless of whether the
cause is due to licensee performance or otherwise.
Numerical risk estimation by itself is not
meaningful unless accompanied by an
understanding of the most influential related
assumptions and uncertainties.

One comment received during ROP development
was that the risk evaluation to support a prompt
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NRC determination of the level of response will
be hampered by lack of information in the early
stages of the event. In addition, information from
the NRC event response inspection may
significantly revise the risk value and thereby
require a different level of NRC response. This
problem stresses the need to use deterministic
criteria in conjunction with risk insights. In
addition, the program has the flexibility to revise
the level of response based on new information
and changing risk levels.

Exhibits 43 and 49 provide additional information
regarding special and infrequently performed
inspections as well as the scope and basis for the
Special Inspection level of event response.

06 Oversight of Plants in
Extended Shutdown

During the development of the new ROP, the staff
also significantly revised its process for overseeing
plants in an extended shutdown for performance
problems. This process was risk-informed through
new criteria that better focuses agency attention on
those safety significant issues that contributed to the
shutdown. These changes also made the process
more objective by using the Action Matrix and SDP
to establish criteria and thresholds for actions.

The new guidance for plants in extended

shutdowns for performance problems was
incorporated into a revision to IMC 0350, “Staff
Guidelines for the Assessment and Review of
Plants that Are Not Under the Routine Reactor
Oversight Process.” The title for IMC 0350 was
later changed to “Oversight of Operating Reactor
Facilities in a Shutdown Condition Due to
Significant Performance and/or Operational
Concerns.”

The three major aspects of the IMC 0350 process
are: (1) the criteria for placing a plant into the
process, (2) the scope of issues for the IMC 0350
required restart panel, and (3) the criteria for
removing a plant from this process and placing it
back into the routine ROP. The thresholds for
placing a plant into the IMC 0350 process have
been risk-informed and made more objective by
using the assessment program Action Matrix.
Consideration is given for placing a plant in the
IMC 0350 process when a licensee’s performance
is determined to be in the Multiple/Repetitive
Degraded Cornerstone column of the Action
Matrik.

The second area of the IMC 0350 process is the
criteria used to determine what issues need to be
resolved before restarting a plant. The scope of
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issues to be considered prior to restart has been
risk informed by using the SDP. The issue(s) that
have to be resolved before a plant restarts, and
would be within the restart panel’s scope, should
have risk significance (i.e., White, Yellow, or
Red), but the issue(s) would not be limited to any
specific performance area.

The third area of the IMC 0350 process is the
criteria for returning a plant to the routine ROP.
These criteria also have been risk-informed by
using the Action Matrix. The approval for exiting
the process and returning a plant to the routine
ROP is based on the licensee satisfactorily
resolving all performance issues with low to
moderate or greater risk significance (i.e., White,
Yellow, or Red), and meeting the requirements of
the plant-specific restart plan.

After a year of implementation under the
ROP, and from the experience gained with
one licensee that was under the IMC 0350
process, the staff revised the process to
clarify the conditions for entering the
process, as well as clarifying the
responsibilities of designated positions,
while encouraging the continued collection
of Pls, if they remain valid. In December
2003, IMC 0350 was revised to provide a
comprehensive correlation between aspects
of the ROP and the IMC 0350 process, to
provide an enhanced structure to the
inspection approach for IMC 0350 plants,
and to incorporate other lessons learned
and clarifications. Additional detail on the
scope and basis for the IMC 0350 process
can be found in exhibit 50.

07 Threshold for Documenting
Findings and Insights

The ROP uses Pls and inspection findings
evaluated for risk in determining a plant’s
performance in meeting the objectives of the
seven cornerstones, and in determining agency
actions. Therefore, the format for inspection
reports for the baseline inspection program was
developed to document only those issues that meet
a minimum threshold for safety importance. This
change removed from the reports much of the
discussion regarding inspector observations of
licensee activities (both positive and negative),
minor findings and minor violations identified by
the inspector, and licensee identified findings of
very low significance that would not be used in
objectively assessing performance.

Stakeholder feedback during the pilot program
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indicated that many inspectors and regional
managers were uncomfortable with removing
from inspection reports these “insights” into
licensees’ performance. The inspectors and
regional managers feel they need these
observations (i.e., issues that may have very little
or no risk significance individually) to better
assess cross-cutting areas, such as problem
identification and resolution and human
performance. Some licensees also expressed their
concern with no longer having these insights and
observations from NRC inspectors. Therefore, the
guidance for inspection reports was changed to
allow inspectors to document observations in
conjunction with and to support a finding.

The assessment program was developed to use
objective and repeatable indications of problems
to assist the NRC in assessing licensee
performance and to determine the appropriate
level of NRC’s response. Positive findings, which
generally are subjective and usually have no
measurable basis in regulation or safety, were not
included in the assessment process. Therefore, it
was decided that they should not be documented
in inspection reports. Stakeholder comment was
solicited during the development and pilot
program for the ROP to determine whether
positive inspection findings should be captured
and incorporated into the oversight process.

The clonsensus was that the NRC does not have
objective criteria for evaluating positive findings.
Therefore, because the assessment process does
not explicitly incorporate positive findings, they
should not be documented in inspection reports.
However, positive aspects of licensee operations
will be reflected in those items for which the SDP
credits mitigation capabilities, and those positive
aspects will be recorded in inspection reports as
assumptions used in characterizing inspection
findings.

Although not documented and used in the
assessment process unless allowed by IMC 0611,
inspection observations (both positive and negative)
and minor violations should be verbally
communicated to the licensee in routine interactions
by the inspectors during the inspection. It was also
considered to be more appropriate for licensees to
communicate positive aspects of their operations to
the public.
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08 Other Inspection Program
Aspects Considered But Not
Included

While developing the baseline inspection program,
several additional inspectable areas were
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considered, but not included in the program. These
other inspectable areas were not included for
several reasons, such as adequate coverage of the
area by an existing Pl, adequate coverage by
another inspectable area, or having low safety
significance relative to the other inspectable areas
in the program. Some of these additional
inspectable areas that were considered, and the
basis for not including them in the baseline
inspection program, are listed in table 2 of this
attachment. In addition to inspectable areas, table 2
also includes other inspection program attributes
that were considered but not included.
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Exhibit 1: Adverse Weather Protection (IP 71111.01)
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Exhibit 2: Reserved (IP 71111.02)

Exhibit 3: Reserved (IP 71111.03)

Exhibit 4: Equipment Alignment (IP 71111.04)

Exhibit 5: Fire Protection (IP 71111.05)

Exhibit 6: Flood Protection Measures (IP 71111.06)

Exhibit 7: Heat Exchanger/Sink Performance (IP
71111.07)

Exhibit 8: Inservice Inspection Activities (IP
71111.08)

Exhibit 9: Reserved (IP 71111.09)

Exhibit 10: Reserved (IP 71111.10)

Exhibit 11: Licensed Operator Requalification
Program and Licensed Operator Performance(IP
71111.11)

Exhibit 12: Maintenance Effectiveness (IP 71111.12)

Exhibit 13: Maintenance Risk Assessments and
Emergent Work Control (IP 71111.13)

Exhibit 14: Reserved (IP 71111.14)

Exhibit 15: Operability Determinations and
Functionality Assessments (IP 71111.15)

Exhibit 16: Reserved (IP 71111.16)

Exhibit 17: Evaluations of Changes, Tests, and
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Experiments (IP 71111.17T)

Exhibit 18: Plant Modifications (IP 71111.18)

Exhibit 19: Post-Maintenance Testing (IP 71111.19)

Exhibit 20: Refueling and Other Outage Activities (IP
71111.20)

Exhibit 21: Safety System Design and Performance
Capability (IP 71111.21)

Exhibit 22: Surveillance Testing (IP 71111.22)

Exhibit 23: Reserved (IP 71111.23)

Exhibit 24: Testing and Maintenance of Equipment
Important to Risk (IP 71111.24)

Exhibit 25: Biennial Exercise and Drill Inspection (IP
71114.01, .06, .07 and .08)

Exhibit 26: Alert and Notification System Evaluation
(IP71114.02)

Exhibit 27: Emergency Response Organization
Staffing and Augmentation System (IP 71114.03)

Exhibit 28: Emergency Action Level and Emergency
Plan Changes (IP 71114.04)

Exhibit 29: Correction of Emergency Preparedness
Weaknesses and Deficiencies (IP 71114.05)

Exhibit 30: Access Control to Radiologically
Significant Areas (IPs 71124.01, 71124.04, and
71124.08)

Exhibit 31: ALARA Planning and Controls (IPs
71124.01, and 71124.03)

Exhibit 32: Radiation Monitoring Instrumentation (IPs
71124.04 and IP 71124.05)

Exhibit 33: Radioactive Gaseous and Liquid Effluent
Treatment and Monitoring Systems (IPs 71124.05,
71124.06, and 71124.07)

Exhibit 34: Radiological Environmental Monitoring
Program (REMP) (IP 71124.07)

Exhibit 35: Radioactive Material Processing and
Radioactive Material Handling, Storage, and
Transportation (IP 71124.08)

Exhibit 36: Discrepant or Unreported Performance
Indicator Data (IP 71150)

Exhibit 37: Performance Indicator Verification (IP
71151)

Exhibit 38: Problem Identification and Resolution (IP
71152)

Exhibit 39: Follow up of Events and Notices of
Enforcement Discretion (IP 71153)

Exhibit 40: Light Water Reactor Inspection Program -
Operations Phase (IMC 2515)

Exhibit 41: Risk Informed Baseline Inspection
Program (IMC 2515, Appendix A)

Exhibit 42: Supplemental Inspection Program (IMC
2515, Appendix B)

Exhibit 43: Special and Infrequently Performed
Inspections (IMC 2515, Appendix C)

Exhibit 44: Plant Status (IMC 2515, Appendix D)

Exhibit 45: Inspection Program Modifications During
Public Health Emergencies Or Other Conditions
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Restricting Inspector Onsite Presence (IMC 2515,
Appendix E)

Exhibit 46: Supplemental Inspection Response to
Action Matrix Column 2 (Regulatory Response)
Inputs (IP 95001)

Exhibit 47: Supplemental Inspection Response to
Action Matrix Column 3 (Degraded Performance)
Inputs (IP 95002)

Exhibit 48: Supplemental Inspection Response to
Action Matrix Column 4 (Multiple/Repetitive
Degraded Cornerstone) Inputs (IP 95003)

Exhibit 49: Special Inspection (IP 93812)

Exhibit 50: Oversight of Operating Reactor Facilities
in a Shutdown Condition Due to Significant
Performance and/or Operational Concerns (IMC
0350)

Tables

Table 1: Inspectable Areas by Cornerstone
Table 2: Other Inspection Program Elements
Considered But Not Included
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01 BACKGROUND

Commission paper SECY-99-007A, dated March 22, 1999,
describes a method for assigning a probabilistic public
health and safety risk characterization to licensee
performance deficiencies] related to reactor safety. This
risk characterization method was the first of a set of
methods and tools developed that became central elements
of the Significance Determination Process (SDP) to
determine reactor inspection finding significance
consistent with the thresholds used for the risk-informed
plant Performance Indicators (PIs). This allowed
inspection findings and PIs to be used consistently as
inputs to the overall plant performance assessment portion
of the Reactor Oversight Process (ROP).
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02 FUNDAMENTAL
ATTRIBUTES FOR ALL SDP
TOOLS

The following fundamental attributes apply to all SDPs,
across all cornerstones. All proposed SDP changes should
not detract from maintaining and improving these intended
attributes.
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02.01 Objectivity

Each SDP tool should attempt to provide a decision logic
or a decision framework that remains relatively constant
across applicable inspection findings. This enhances
objectivity by reducing the likelihood that SDP results are
influenced by different value judgments held by different
individuals. Where practicable, a probabilistic risk
framework is used to add this desired discipline to SDP
results. The test of having achieved such objectivity is
when different individuals using a given SDP decision
logic or framework arrive at the same result when using
the same input conditions and assumptions. Achieving
SDP result consistency and repeatability is the intended
outcome of the objectivity attribute. This attribute can be
achieved through peer reviews of SDP assessments to
assure consistency in SDP decision-making.
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02.02 Scrutability (Openness)

The SDP should be capable of providing a clear
framework to facilitate a shared understanding of each
significance determination and its basis among technically
knowledgeable stakeholders (both internal and external).
This shared understanding allows for broad and
independent validation of the staff’s objectivity and most
directly enhances NRC public credibility.
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02.03 Timeliness

The SDP is intended to support timely decisions to assess
the risk significance of findings generally within a
timeframe consistent with quarterly updates of the Action
Matrix (described in IMC 0305, “Operating Reactor
Assessment Program”) portion of the performance
assessment component of the ROP. The overall SDP
timeliness metric is 255 days from the date of initial
identification. The process milestone for the end of the
255-day timeliness metric is the issuance of the final
significance determination letter after timely completion
of a Regulatory Conference or review of a licensee written
response. Additional information on the SDP timeliness
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metric is described in IMC 0307, Appendix A, “Reactor
Oversight Process Self-Assessment Metrics and Data
Trending.” Additional information regarding other process
milestones can be found in IMC 0609, Attachment 5,
“Inspection Finding Review Board.”
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02.04 Inspection Planning

The SDPs should inform the inspection activities and
improve the effectiveness of the inspectors who directly
implement the reactor inspection program. Through
routine use and application of the SDP tools, inspectors are
expected to become more aware of findings of greater
significance, with a correspondingly higher likelihood of
their identification if they exist. The best means for
inspectors, decision-makers, and others to understand
plant-specific risk insights, including the reasons for
whether a finding is or is not significant, is to understand
the SDP tools and regularly discuss them with risk
analysts, as needed, for valuable insights.
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02.05 Responsibility for
Significance Determinations

Each SDP result is the sole responsibility of the NRC staff.
The SDP is not a consensus process with a licensee or
other parties, and no staff/licensee interactions should be
construed as a negotiation. The ROP requires the staff to
make decisions using best available information in a
timely manner and that the bases of SDP results be clear
and publicly available to the extent practical and permitted
by policy (e.g., security issues). The SDP affords licensees
an opportunity to provide available information that may
be useful to the staff in arriving at a best-informed
decision within a reasonable time. The staff is obligated to
be clear about the basis for any SDP result and to consider
licensee-provided information. The staff is not obligated to
have “proof” of the assumptions made relative to an SDP
result basis. Staff engineering or technical judgment is
often required, but should be consistent with similar
previous circumstances, as appropriate. The staff’s
technical judgment should be made objective through its
use within the appropriate SDP tool used as a decision
framework. However, a licensee may appeal the staff’s
decision if the prerequisites of IMC 0609, Attachment 2,
“Process for Appealing NRC Characterization of
Inspection Findings (SDP Appeal Process)” are met.
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02.06 Independence from Other
NRC Processes

The significance of inspection findings, as characterized
by the SDP, is represented by a color scheme (i.e., Green,
White, Yellow, Red) that is consistent with that used for
the PIs. The color of an SDP result carries with it an
assurance that all of the specific applicable process
provisions of the overall SDP have been met. Other forms
of significance determination may not have the same
process attributes, definitions, or assurances, and therefore
should not be characterized using the SDP color scheme.
Such other forms may include severity levels of traditional
enforcement and other agency probabilistic risk evaluation
programs (e.g., Accident Sequence Precursor event or
condition evaluations). Keeping the SDP color scheme
independent from other forms of significance
determination also aids in ensuring clear and consistent
public representations that inspection findings with colors
are inputs to the ROP assessment of licensee performance.
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02.07 External Stakeholder
Participation in SDP
Development and Changes

The ROP was developed with substantial involvement
from both internal and external stakeholders, notably
increasing openness and acceptance of the ROP. In
addition, the ROP is an integrated set of tools and
processes in which changes to one component may affect
other components. Therefore, changes to the SDP must be
carefully considered and, in some cases, it may be
beneficial to engage external stakeholders prior to making
substantive changes to the SDP or its component tools.
Such engagement is not intended to arrive at consensus,
but rather to ensure that the staff has considered possible
effects which could occur from a substantive change. It is
permissible to make changes which, in the judgment of the
staff, do not require external stakeholder engagement. For
example, changes to SDP guidance documents that are
minor or routine in nature, as outlined in SRM-
COMSECY-16-0022, “Proposed Criteria for Reactor
Oversight Process Changes Requiring Commission
Approval and Notification,” would not require external
stakeholder engagement.
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03 ADDITIONAL
APPLICABILITY FOR SDP
TOOLS THAT USE
PROBABILISTIC RISK
METHODS

03.01 Use of Computer-Based
Risk Models

Experience with the SRA position since its inception in
1995 has demonstrated that, for experienced senior
inspectors, an 18- to 24-month qualification program
dedicated to using and understanding risk analysis
techniques, is needed. The program provides adequate
skills and sufficient understanding to begin performing
independent risk analyses using computer-based models.
Most risk analysts require several years to fully understand
the often-subtle assumptions built into these models.
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03.02 Importance of a Critical
and Open Deliberative Process
Leading to Understanding

The reactor safety SDP is intended to openly reveal the
underlying assumptions and logic that form the basis for
significance determinations. Probabilistic risk analyses are
built, most often through a multi-disciplinary effort, upon
many assumptions regarding a plant’s design and
operation. However, there is little assurance of the
appropriateness or adequacy of the particular modeling
assumptions that are most influential to a specific SDP
result, without the understanding of those who are best
able to judge their adequacy. No probabilistic risk model,
no matter how detailed, should automatically be accepted
without understanding its influential assumptions,
limitations, and uncertainties. In particular, when
differences exist between the results of risk evaluations
using different plant risk models, the principal cause(s) of
the differences should be reasonably understood before
choosing the most appropriate result that reflects the
staff’s best understanding of the issue and the relevant
probabilistic modeling assumptions.
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03.03 Risk-Informed SDP Tools
- Specific Principles and
Attributes

The principles upon which the risk-informed SDP tools

were developed should continue to be met to ensure the

consistency and coherence of all probabilistic SDP

approaches. In addition to the fundamental attributes for

all SDP tools as noted above, any new SDP tool or change

to an existing SDP tool using probabilistic risk approaches

should be checked against each of the additional specific

attributes, as discussed below.

a.

Risk-informed SDP tools are intended to estimate the
risk increase above the nominal baseline level of
probabilistic risk (i.e., delta Core Damage Frequency
(CDF) or delta Large Early Release Frequency
(LERF)) for degraded conditions over a specific
exposure time. This attribute is intended to help
achieve SDP objectivity. The use of delta CDF and/or
delta LERF as risk metrics as well as the concept of
using the incremental conditional core damage
probability (ICCDP) for evaluating the significance of
degraded conditions and initiating events (IEs) caused
by licensee performance deficiencies is discussed
further in Section 8 of this IMC.
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04 RISK-INFORMED
VERSUS RISK-BASED

The reactor safety SDP is considered to be risk-informed,2
not risk-based, and supportive of the Commission Policy
on Use of Probabilistic Risk Assessment Methods in
Nuclear Regulatory Activities (1995). As defined in SRM
SECY-98-144, revision 1, dated March 1, 1999, a “risk-
based” approach to regulatory decision-making is one in
which such decision-making is solely based on the
numerical results of a risk assessment. Under this
definition, the approach taken by the ROP (for both Pls
and the SDP, where appropriate) might be considered
“risk-based.” However, the SDP is considered risk-
informed by virtue of the expectation that SDP result bases
are sufficiently understood by those technically
knowledgeable persons (such as inspectors and technical
staff) who are best positioned to critically examine the
most influential probabilistic and technical assumptions, as
well as by the decision-makers. Conversely, if decisions
are made without an understanding appropriate to the
objectives of the ROP, they are risk-based.
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05 PERFORMANCE
DEFICIENCIES AND
DEGRADED CONDITIONS

The operation of a nuclear power plant poses risk to the
public. This risk is maintained at an acceptable level to
assure public health and safety via compliance with NRC
regulations and associated license requirements and
implementation of good operating practices. As such, each
reactor unit has a “baseline” CDF and LEREF risk. This
“baseline” provides a reference point from which a
divergence is measured. In cases where there is an increase
in risk above the baseline, this divergence is described as a
degraded condition. The term “degraded condition” is
intended to describe a reduction in the qualification or
functionality of a structure, system or component (SSC)
associated with the safety or security of the reactor plant,
or other attributes related to all cornerstones. Degraded
conditions can be categorized in two ways; those that are
caused by deficient licensee performance and those that
are caused by random events not associated with deficient
licensee performance. Although both situations can
contribute to an increase from the baseline risk, the SDP
only focuses on the degraded conditions caused by
deficient licensee performance.
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Inspection findings are independent entities. As such, each
finding, which has been determined to be the proximate
cause of a particular degraded condition, is assessed on its
own. In cases where an inspection finding was the
proximate cause of multiple degraded conditions, the
collective risk impact of the degraded conditions
determines the increase in safety or security significance.
When multiple inspection findings having different
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degraded conditions is assessed for safety or security RIS S L,
significance while the other degraded condition is assumed
not to be in effect (i.e., in its nominal or baseline state and
vice versa).
07 TREATMENT OF As a tool for making risk-informed decisions in the ROP, NRC
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applied at all stages of the process. Consideration of
uncertainty was built into the overall framework in three
distinct ways. First, the four significance thresholds of
Green, White, Yellow, and Red provide sufficient margin
between the threshold boundaries to account for variability
in the assumptions used in the evaluation. Secondly, the
staff’s determination of the most appropriate and
reasonable assumptions, where they significantly influence
the SDP outcome, relies on an understanding of both the
technical basis for each assumption and each assumption’s
relative influence on the SDP result. The openness of the
SDP is designed to allow people with relevant technical
knowledge to understand the basis for risk significance
and, as appropriate, participate in formulating an
appropriate decision. Thirdly, the openness of the SDP
also encourages an understanding of any known
incompleteness in the evaluation.
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08 QUANTITATIVE RISK
METRICS OF CORE
DAMAGE FREQUENCY
AND LARGE EARLY
RELEASE FREQUENCY
08.01 Technical Basis for CDF
and LERF Metrics

The CDF and LERF metrics were adopted from RG 1.174
to characterize the safety significance of inspection
findings and PIs for use in the NRC’s Assessment
Program. These quantitative risk metrics were chosen to
establish risk-informed thresholds for applicable
inspection findings and PIs in the reactor cornerstones so
that indications of degraded performance could be
assessed as equivalent performance metrics. More
discussion on the chosen risk metrics and associated
thresholds is provided in IMC 0308, “Reactor Oversight
Process Basis Document.”

To determine the significance of inspection findings, the
SDP determines the increase in the baseline risk of a
facility caused by the performance deficiency. This
baseline risk can be referred to as the annual CDF and
LEREF because it represents the frequency of an occurrence
event of core damage or large early radiological release on
a per year basis.
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08.02 Treatment of Degraded
Conditions and Initiating
Events

The SDP is designed to estimate the risk increase from a
degraded condition. The degraded condition may be for
example the unavailability of equipment or the
degradation of safety functions. For the SDP, the baseline
(also referred to as the nominal or annual) CDF takes into
account equipment that is removed from service for testing
and maintenance at their nominal values. The additional

risk due to deficient licensee performance must be
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dependent on the performance deficiency and not the
particular plant operational configuration during which the
issue occurred. Therefore, if a degraded equipment or
function is identified to exist simultaneously with other
equipment outages for maintenance or testing, the SDP
evaluation will treat these outages as nominal maintenance
and test unavailability since they are not associated with
the performance deficiency.
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Specific guidance and best practices in the use of PRA
methods to assess the significance of performance
deficiencies are provided in the RASP Handbook, Volume
1, Internal Events which can be accessed at this Web link:
https://www.nrc.gov/reactors/operating/oversight/program-

documents.html
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methods such as Common Cause Failure analysis, Human
Reliability Analysis, and initiating event analyses.
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Appendices

+ Appendix A Technical Basis for the At-Power
Significance Determination Process

+ Appendix B Technical Basis for Emergency
Preparedness Significance Determination Process

+ Appendix M Technical Basis for the Significance

Determination Process (SDP) Using Qualitative Criteria
* Appendix N Reserved
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This appendix to Inspection Manual Chapter (IMC)
0308, Attachment 3, “Technical Basis for the
Significance Determination Process” provides a
technical basis for the risk categorization process
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significance to green to allow the staff to focus more
resources on risk significant findings. The second

phase (Phase 2) was designed to estimate the risk

Purpose used to estimate the risk significance of inspection T 571D G715 FOEEZ R
findings at-power (within the safety cornerstones of
initiating events, mitigating systems, and barrier NRC
integrity) as described in IMC 0609, Appendix A, - BHHY
“At Power Significance Determination Process.” v IMC 0609 A (HH7)iEH5K SDP : [ /iE R D5
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significance of the finding, provide an engineering
understanding of the finding, and serve as an
additional screening tool to identify low risk
significant findings that did not screen out in the
initial phase. The at-power Phase 2 process consisted
mainly of site-specific pre-solved tables and risk-
informed notebooks which, from a high level, were a
set of tables and guidance designed using risk insights
from the licensee’s risk model. The third phase (Phase
3) was designed to add specificity to the Phase 2 risk
evaluation if needed (i.e., provide more detailed
analyses, reduce uncertainties, etc).
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The technical basis for the at-power SDP is divided
into two sections. The first section (03.01) provides a
technical justification for the screening questions. The
screening questions are categorized by safety NRC
, , cornerstone and provide a logical series of questions - 03. Hi J73EHREE SDP O £ AR L
. 03. Technical Basis for the At- o . . N N
FEARH 72t Rk — to determine if a finding can be characterized as vV RO 2E 7 Va3 TR

Power SDP

having low safety significance. The second section
(03.02) provides technical justification for the detailed
risk evaluation (DRE). In contrast to the site-specific
pre-solved tables and risk-informed notebooks, which
had a robust and detailed technical justification in this
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IMC, the detailed technical justification for SAPHIRE
and the site-specific SPAR models can be found in a
variety of staff documentation (e.g., NUREGs). As
such, only an overview of the technical justification is
provided in this IMC.

PATH 7 ARBL

03.01 Technical Basis for the
At-Power Screening Questions

The initial screening is intended to screen out those
findings that have minimal impact on risk early in the
process as an efficiency measure. The at-power
screening questions apply to the reactor safety
cornerstones of initiating events, mitigating systems
and barrier integrity. To support the issuance of SECY
99-007A, the staff performed a simple sensitivity test
of the at-power inspection finding screening process.
The test was designed to ensure that findings with
proven risk importance would not be screened out by
the process. The staff reviewed the 1996 accident
sequence precursors (ASP) to potential severe core
damage events. In 1996, the NRC identified in
NUREG/CR-4674, Vol. 25, fourteen precursors with a
conditional core damage probability (CCDP) greater
than 1E-6 affecting thirteen units. In all there were
seven at power precursor events involving initiating
events and six at power precursor events involving the
unavailability of mitigating systems. All of the risk
significant ASP events and degraded conditions
successfully made it past the screening questions and
would have required further evaluation using a DRE.
This sensitivity test that was used during the initial
development stages of the ROP provides a level of
confidence that potentially risk significant inspection
findings will not be inadvertently screened out early in
the process and will receive a more detailed level of
evaluation.
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03.01.01 Technical Basis for
the Initiating Events Screening
Questions

03.01.01 Technical Basis for the Initiating Events

Screening Questions

A. Loss of Coolant Accident (LOCA) Initiators
Supporting Information for LOCA Initiator
Screening Questions: The Initiating Events
Cornerstone is focused on findings that either cause
initiating events or increase the likelihood that an
initiating event could occur. It can be difficult to
identify when a finding could result in an increased
LOCA frequency. As found conditions that represent
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significant degradation to the reactor coolant system
(RCS) boundary should be evaluated for impact on
LOCA frequency. The Davis-Besse head
degradation finding is one example where
judgement was used to determine that the
degradation impacted the LOCA frequency.

Question A.1: After a reasonable assessment of
degradation, could the finding result in exceeding
the reactor coolant system (RCS) leak rate for a
small LOCA (leakage in excess of normal makeup)?
o a. If YES » Stop. Go to Detailed Risk Evaluation
section.

o b. If NO, continue.

Basis for Question A.1: This question is intended to
refer degraded conditions that could have resulted in
RCS leakage in excess of normal makeup for further
evaluation using a DRE. RCS leakage that is within
the capacity of normal makeup is not expected to
require use of the emergency core cooling system
(ECCS) and is therefore expected to be low risk. For
SDP purposes, a small LOCA is defined as a steam
or liquid break in the RCS, other than a SGTR, that
exceeds the ability to makeup using normal
charging (PWR) or control rod drive (BWR) pump
flow. Normal makeup flow may include control
room actions to start a standby pump or minimize
letdown flow, if appropriate for the situation.
Findings related to protection of the reactor pressure
vessel against fracture (e.g., pressure-temperature
limits, pressurized thermal shock (PTS)) should be
assessed under the Barrier Integrity Cornerstone.

Question A.2: After a reasonable assessment of
degradation, could the finding have likely affected
other systems used to mitigate a LOCA (e.g.,
Interfacing System LOCA)?

o a. If YES » Stop. Go to Detailed Risk Evaluation
section.

o b. IfNO, screen as Green.

Basis for Question A.2: This question is intended to
refer degraded conditions related to RCS leakage
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that could cause failure of systems, structures or
components (SSCs) used to mitigate a LOCA (e.g.,
ECCS) for further evaluation using a DRE. These
types of findings need further evaluation in a DRE
because they both increase the likelihood of a
LOCA and increase the ECCS failure probability.
This could happen as a result of leakage from the
RCS into an interfacing system such as ECCS.
Another example of how this could happen is an
instrument line leak that degrades the ability of a
train of ECCS from auto starting. Inability of a train
of ECCS to auto start should be considered a loss of
function for that train and a DRE should be
performed.

B. Transient Initiators

Question B: Did the finding cause a reactor trip
AND the loss of mitigation equipment relied upon
to transition the plant from the onset of the trip to a
stable shutdown condition (e.g., loss of condenser,
loss of feedwater)? Other events include high-
energy line breaks, internal flooding, and fire.

o a. If YES > Stop. Go to Detailed Risk Evaluation
section.

o b. If NO, screen as Green.

Basis for Question B: This question is intended to
screen findings to Green for SSCs that are transient
initiators but do not impact equipment used to
respond to a plant trip. A transient initiator is an
SSC that causes a reactor trip or scram. If the SSC
that initiated the transient is also relied upon to
respond to the trip, the finding needs further
evaluation in a DRE. The dual role of SSCs that are
both used to mitigate initiating events and can cause
initiating events increases the risk significance of
these SSCs. Some examples of transient initiators
that are also mitigating equipment include loss of
main feedwater, loss of condenser heat sink, and
loss of offsite power (LOOP) events. These types of
initiating events need to be evaluated using a DRE.
For example, an uncomplicated loss of feedwater
event for many plants has a change in core damage
frequency of greater than 1E-6 per year.
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C. Support System Initiators
Supporting Information for Support System Initiator
Questions: Support system initiators include SSCs
whose failure can both result in a plant trip and are
needed to support frontline systems used to respond
to that plant trip. Examples of typical support
system initiators include component cooling water,
service water, AC power, DC power, and instrument
air. Frontline systems are those that provide critical
safety functions. Plant-specific support system
initiators can be identified in the Plant Risk
Information e-Book (PRIB). Support systems often
provide support for non-frontline systems as well. A
degraded condition that only affects the ability of
the support system to supply a non-frontline system
is not considered a support system initiator and
should not be evaluated using these questions. In
addition, a degraded support system that cannot
increase the probability of a plant trip is not
considered a support system initiator and should not
be evaluated using these questions. Support system
findings that are not support system initiators should
be evaluated under the Mitigating Systems
Cornerstone.
Question C.1: Did the degraded condition result in
an actual complete or partial loss of a support
system (e.g., component cooling water, service
water, instrument air, AC power, DC power)?
o a. IFYES > Stop. Go to Detailed Risk Evaluation
section.
o b. If NO, continue.

Basis for Question C.1: The intent of this question
is to refer findings related to an actual complete or
partial loss of a support system initiator (support
system issue that could cause a plant trip) for further
evaluation using a DRE. For the purpose of this
question, a complete loss refers to loss of all trains
of a system and partial loss refers to loss of one train
of a system (or equivalent). If the finding is related
to a support system initiator but did not result in a
complete or partial loss of a support system, it
should be evaluated using the next question. The
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dual role of support system initiators as initiating
events and mitigating system increases the risk
significance of these SSCs. These types of initiating
events should be evaluated using a DRE.

Question C.2: Did the degraded condition increase
the likelihood of a complete loss of a support
system that would result in a plant trip?
o a. If YES » Stop. Go to Detailed Risk Evaluation
section.

o b. If NO, screen as Green.

Basis for Question C.2: The intent of this question
is to screen findings to Green that are related to
support system initiators that did not result in a
complete or partial loss of the support system
(previous question) and did not increase the
likelihood of a complete loss of a support system. If
the finding increased the likelihood of a complete
loss of a support system, then a DRE should be
performed because the initiating event frequency for
that event may have changed. If the finding affected
a support system initiator but there was no actual
loss of the support system or increase in the
likelihood of a loss of the support system, then the
risk significance associated with the finding is
expected to be small.

D. Steam Generator Tube Rupture
Question D.1: Does the finding involve a degraded
steam generator tube condition where one tube
cannot sustain three times the differential pressure
across a tube during normal full power, steady state
operation (3APNO)?
o a. If YES » Stop. Go to IMC 0609, Appendix J.
o b. IfNO, continue.

Basis for Question D.1: This intent of this question
is to refer steam generator tube conditions that
violate the structural integrity performance criterion
(typically 3 times the differential pressure across a
tube during normal full-power steady-state
operation, 3APNO) for further evaluation using
Appendix J. These types of conditions make the
tube more susceptible to failure during high
pressure, dry steam generator core damage
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sequences, which have a frequency in the low 1E-5
per year range. Therefore, risk significance results

that are greater than Green are possible and further
evaluation is appropriate.

Question D.2: Do one or more SGs violate
“accident leakage” performance criterion (i.e.,
involve degradation that would exceed the accident
leakage performance criterion under design basis
accident conditions)?

o a. If YES > Stop. Go to Detailed Risk Evaluation
section and refer to IMC 0609, Appendix J as
applicable.

o b. If NO, screen as Green.

Basis for Question D.2: The accident leakage limit
was established to show conformance with 10 CFR
100 dose guidelines during design basis accidents.
Findings involving accident leakage exceeding the
limit need further evaluation using a DRE because
the wide range of potential leak rates can result in
risk significance results that are greater than Green.

E. External Event Initiators
Question E. Does the finding impact the frequency
of a fire or internal flooding initiating event?
o a. IFYES > Stop. Go to Detailed Risk Evaluation
section.
o b. If NO, screen as Green.

Basis for Question E: This question is intended to
screen external event initiators to Green that do not
impact the frequency of a fire or internal flooding
event. In the Initiating Events Cornerstone, the
external events of interest are limited to fire and
internal flooding. Fires and floods have the ability
to impact multiple areas and SSCs, which increases
the risk-significance of these findings. Other
external events are not applicable in the context of
the Initiating Events Cornerstone, because the
licensee does not have control over these types of
events (e.g., tornado, hurricane).
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A. Mitigating SSCs and PRA Functionality (except
Reactivity Control Systems)
Question A.1 If the finding is a deficiency affecting
the design or qualification of a mitigating SSC, does
the SSC maintain its operability or PRA
functionality?
o a. If YES » Screen as Green.
o b. If NO, continue.

B. External Event Mitigating Systems
(Seismic/Flood/Severe Weather Protection)
Question B: Does the finding involve the loss or
degradation of equipment or function specifically
designed to mitigate a seismic, flooding, or severe
weather initiating event (e.g., seismic snubbers,
flooding barriers, tornado doors) for greater than 14
days?
o a. If YES > Go to Exhibit 4.
o b. If NO, screen as Green.

C. Reactor Protection System (RPS)

Question C: Did the finding affect a single RPS trip

signal to initiate a reactor scram AND the function

of other redundant trips or diverse methods of

reactor shutdown (e.g., other automatic RPS trips,

alternate rod insertion, or manual reactor trip

capacity)?

o a. IFYES > Stop. Go to Detailed Risk Evaluation
section.

o b. If NO, screen as Green.

D. Fire Brigade
Question D.1: Does the finding involve fire brigade
training, qualifications, drill performance, or
staffing?
o a. IF YES > check if the following applies:
o The finding would not have significantly affected

the ability of the fire brigade to respond to a fire.

o b. If the above is checked » screen as Green.
o c. IfNO, continue.

E. Flexible Coping Strategies (FLEX)
Supporting Information for FLEX Screening
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FERFFRNY v 7R 1T L TEsr Questions: Following the earthquake and tsunami at

B2 72D, the Fukushima Dai-ichi nuclear power plant in
oa. [ FV — GER D A 7 G~ e March 2011, the NRC issued Order EA-12-049,
ob. WX — Tk 95 which requires licensees to develop a three-phase
approach for mitigating the consequences of an
D.HBh % extended loss of all alternating current power
LR R EEIL, JHPIROFIR R L OGRS (ELAP) following a beyond-design-basis external
PR, T HEBOREIZED LS S D0, event (BDBEE). The initial phase (Phase 1) requires
oa ldW > U TFOHEEN 120 Ei%YT 5 the use of existing, installed plant equipment and
AR AL A RN resources to maintain or restore the three key
o {HBH RS KT ST U A2V T3 functions of core cooling, containment, and spent
RESNDVHKFRI 2R T2 BB/ B fuel pool cooling capabilities. The transition phase
HTEERIGEL, L YRR (Phase 2) requires providing sufficient, portable,
FIET, THPIBRD KK A3 5 xS EE onsite equipment and consumables to maintain or
TNIRE B 52 12> T, restore the three key functions until they can be
o HPIRROZEE 38 L TV Te 2R DRE accomplished with resources brought from off site.
M (REERFME) (3R -7o (2 FRfR The final phase (Phase 3) requires obtaining
T T o72), sufficient offsite resources to sustain the three key
ob. EFEEDIHB DD B Y 1004 functions indefinitely. The guidance in NEI 12-06,
LD - IRk 215 “Diverse and Flexible Coping Strategies (FLEX)
oc. WX — kR~iEde Implementation Guide,” provides one possible
approach for licensees to satisfy the requirements of
2 AR, KIS D TEBIBR O Xt Order EA-12-049. Allowed out of service time for
JCRFRIZ B 5 D, FLEX equipment differs depending on which
oa [TV > U FOHEED 1 DU Ei%48 7T 5% revision of NEI 12-06 the licensee implemented.
NFxy I35 This information can be found in the licensee’s
o {HBIRRD RIS, = OO TRIE DI # FLEX final integrated plan (FIP).
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03.01.03 Technical Basis for the Barrier Integrity

Screening Questions

A. Fuel Cladding Integrity
Supporting Information for the Fuel Cladding
Integrity Screening Questions: For the purposes of
this SDP, issues that meet any of the following four
criteria represent a challenge to fuel cladding
integrity and require further evaluation: (1) placed
the plant in an unanalyzed condition, (2) adversely
impacted any fundamental assumptions regarding
fuel failure used in the accident analysis (such as
fuel failure temperature or oxidatio JiL - 77kl /7
te), (3) resulted in reactor coolant activity exceeding
TS limits, or (4) resulted in automatic actuation of
an SSC necessary to protect against exceeding
thermal limits.
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B. Reactor Coolant System (RCS) Boundary
Question B: Does the finding involve potential non-
compliance with regulatory requirements for
protection of the reactor pressure vessel against
fracture (e.g., pressure-temperature limits or
pressurized thermal shock issues)?

g a. If YES » Stop. Go to IMC 0609, Appendix M
and consult the appropriate technical branch in
NRR (NRR/DNRL/NVIB).

o b. If NO, screen as Green.

C. Reactor Containment:
Question C.1: Does the finding represent an actual
open pathway in the physical integrity of reactor
containment (valves, airlocks, etc), failure of
containment isolation system (logic and
instrumentation), failure of containment pressure
control equipment (including SSCs credited for
compliance with Order EA-13-109), failure of
containment heat removal components, or failure of
the plant’s severe accident mitigation features
(AP1000)?

o a. If YES > Stop. Go to IMC 0609, Appendix H.

o b. If NO, continue.

D. Control Room, Auxiliary, Reactor, or Spent Fuel
Pool Building:
Question D.1: Does the finding only represent a
degradation of the radiological barrier function
provided for the control room, auxiliary building,
spent fuel pool, SBGT system (BWR), or EGTS

3.3.5-17




ob. W2 — [k 95

E.fii I BB — v (SFP)

LA TR L, ERHERE Y — L ORE
D3, PRERIE OEE EOHIRICED B HilfR
EZEET 5 &5 RMEHERE 7 — b
D FAEBER BHERR I C IR A T T,
oa. IV — [fEE 9 ~ifEde
ob. W2 — R~

2RAAERI I, RBHE Y I A R
EAROE T, v A7 O FE721% SFP
EDr L= BENTT E TR o T, BB
BRHERERE R L. AR ks
O EI &R L7200,

oa. 13V — WHEE 9 ~tde Gl ATRE RS
AlEMEE 3 22 0R)

ob. WX — R~

JMRATER L, RLHEDEE EOHIR
(2T 2 KN OFIBREZE FE % &L 5 72
FIREL T — VKD % b T2 BT D,

Oa 3V — e 9~

ob. W R — R~itETe

ARG FIEI T, SFP PP IRINES, BB
EARELEI R (Tbb, REHER ¥
—r T —) FFARUERE (PWROD
) ARG 2 D,

oa. 13V - fHEE 9 ~tte

ob. Wt — [k 2795

system (PWR ice condenser)?
o a. If YES > Stop. Screen as Green.
o b. If NO, continue.

E. Spent Fuel Pool (SFP)
Question E.1: Does the finding adversely affect
decay heat removal capabilities from the spent fuel
pool causing the pool temperature to exceed the
maximum analyzed temperature limit specified in
the site-specific licensing basis?

o a. If YES > Stop. Go to IMC 0609, Appendix M.

o b. If NO, continue.
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Technical Basis for the
External Events Screening
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03.01.04 Technical Basis for the External Events
Screening Questions
Question 1: If the equipment or safety function is
failed or unavailable, are ANY of the following
three statements TRUE? The loss of this equipment
or function by itself during the external initiating
event it was intended to mitigate:

= would cause a plant trip or an initiating event;

NRC
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= would degrade two or more trains of a multi-train
system or function;
= would degrade one or more trains of a system that
supports a risk significant system or function.
o a. IF YES > Stop. Go to Detailed Risk Evaluation
section.
o b. If NO, Continue.
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03.02 Technical Basis for the
Detailed Risk Evaluation
(DRE)

IMC 0609, Appendix A briefly describes how SPAR
models (e.g., SDP Workspace, Event Condition
Assessment, General Analysis) can be used to develop
a plant specific estimate of the risk significance of an
inspection finding. The SPAR models consist of a set
of plant-specific Probabilistic Risk Assessment (PRA)
models that employ a standard approach for event-tree
and fault-tree development as well as a standard
approach for input data for initiating event
frequencies, equipment performance, and human
performance. These input data can be modified to be
more plant- and event-specific when needed.
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1. Risk Assessment of Operational Events, “Volume 1
— Internal Events,” Revision 2.02, U.S. Nuclear
Regulatory Commission, Washington, DC,

December 2017.
% K — . .
55 3k References Risk Assessment of Operational Events, “Volume 2
— External Events,” Revision 1.02, U.S. Nuclear
Regulatory Commission, Washington, DC,
November 2017.
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1.0 OVERVIEW OF THE EP
SIGNFICANCE
DETERMINATION PROCESS

The framework of the Emergency Preparedness (EP)
Cornerstone is described in SECY-99- 007, dated January
8, 1999, and SECY-99-007a, dated March 22, 1999. The
Cornerstone Objective and Performance Expectation are
the bases for the related inspection program and

performance indicators:

EP Cornerstone Objective

Ensure that the licensee is capable of implementing
adequate measures to protect public health and safety in the
event of a radiological emergency.

EP Performance Expectation

Demonstrate that reasonable assurance exists that the
licensee can effectively implement its emergency plan to
protect public health and safety adequately in the event of a
radiological emergency.

To meet the cornerstone objective and performance
expectation, the staff of the U.S. Nuclear Regulatory
Commission (NRC) assesses licensee performance in this
cornerstone by considering performance indicators (PIs)
with regard to thresholds and the significance of inspection
findings. The significance determination process (SDP)
provides a method to place inspection findings in context
for risk-significance in a manner that allows them to be
considered in conjunction with the results from the PIs to
assess overall licensee performance in the cornerstone. This
information is then used to determine the level of NRC
engagement in accordance with the Reactor Oversight
Process (ROP) Action Matrix.
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3.0 DEVELOPMENT OF THE
EP SDP

During the development of the EP SDP, the most risk-
significant PS (i.e., RISK-SIGNIFICANT PLANNING
STANDARDS (RSPS)) were identified as being distinct
from the other PS. These development efforts were
performed by a group of EP subject matter experts,
including NRC staff and industry stakeholders, with input
from members of the public. Timely and accurate
classification of events (§ 50.47(b)(4)), notifications to
OFFSITE RESPONSE ORGAN- IZATIONS (OROs) (§
50.47(b)(5)), assessments of radioactivity releases (§
50.47(b)(9)), and development and recommendation of
protective measures (§ 50.47(b)(10)), are essential if
adequate measures are to be taken to minimize the risk to
the public should a radiological emergency occur at the
facility. If these functions are not performed adequately
during an actual event, the public may be placed at greater
risk. Similarly, if a PE in the emergency plan is non-
compliant, the function(s) may not be adequately
implemented should an actual emergency occur.

This is not to say that findings related to the other 12 PS
may not warrant enforcement action; but, that they are not
as significant as RSPS6 findings. The non-RSPS often
support the RSPS. For example, findings in EMERGENCY
RESPONSE ORGANIZATION (ERO) staffing under PS
10 CFR 50.47(b)(2), could impact the performance of the
RSPS.

Because the PS are broadly worded to be applicable to both
onsite and offsite emergency plans and they describe what
is required to be in an emergency pla J5-1- JJJR )T ther
than what is to be done by the licensee during an
emergency, one or more functions for each PS were
developed.

These PS FUNCTIONS are paraphrases of the PS in terms
of the significant functions that need to be accomplished, or

the capabilities that need to be in place, to maintain the
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effectiveness of the emergency plan. The PS FUNCTIONS
are used in assessing significance, not compliance, and are
identified in the EP SDP.

4.0 EP SIGNIFICANCE
PROCESS

The EP SDP addresses three categories of findings, those
findings that:

sare associated with the licensee’s failure to follow its
emergency plan—an emergency response issue—during an
actual radiological emergency, referred to as a FAILURE
TO IMPLEMENT (FTI);

sare associated with the licensee’s failure to maintain its
emergency plan—an emergency preparedness issue—
typically identified through baseline and supplemental
inspections, referred to as a FAILURE TO COMPLY
(FTO);

sare associated with the licensee’s failure to identify a
WEAKNESS in a drill or exercise, or to correct that
WEAKNESS. These findings are addressed as FTC.
WEAKNESSES that are identified by the licensee in a drill
or exercise, and entered into a corrective action program
are not considered findings in the EP SDP and are not
assigned significance; or;

The EP SDP is not applied to offsite deficiencies identified
by the Federal Emergency Management Agency (FEMA).7
However, if the licensee has assumed responsibility (i.e.,
self- imposed standard) for alert and notification system
(ANS) testing and maintenance commitments made in the
FEMA-approved ANS final design report, the EP SDP will
be applied to findings related to these commitments.

The significance of non-compliances with REGULATORY
REQUIREMENTS that are not associated with a PS, such
as non-compliance with 10 CFR 50.54(q)(4), (5), and (6);
50.54(t), 50.72,8 or certain requirements of Appendix E
(e.g., § VI), are assigned Green significance by the EP SDP
because of the very low safety significance of these
findings.
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4.1 Failure to Implement (FTI)
4.1.1 Description

A FTI occurs when performance deficiencies are observed
in a licensee’s response to an actual radiological emergency
in which the failure precluded effective implementation of
the licensee’s PE. A FTI denotes that a PE was not
effectively implemented by the licensee’s ERO during an
actual radiological emergency such that protection of the
public may have been impacted. Such a finding may be
identified by reviewing the licensee’s ERO performance
during (or after) a radiological emergency for compliance
with REGULATORY REQUIREMENTS and would
generally be associated with failure of the licensee to
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follow its emergency plan as required by 10 CFR
50.54(q)(2). The EP SDP incorporates the following
considerations:

A performance deficiency that occurs during an actual
radiological emergency might not rise to the level of a FTI,
particularly if the deficiency is self-identified by the ERO
(e.g., peer review) and corrected in a timely manner such
that the PS FUNCTIONS are successfully accomplished.
*The failure of the ERO to implement a single PE does not
necessarily mean that any of the associated PS
FUNCTIONS were not accomplished.

*A FTI may uncover performance deficiencies in the
licensee’s emergency program (e.g., the emergency plan is
less than adequate, the EP program design is not fully
adequate, or, ERO personnel are not capable of
implementing the plan). The EP SDP requires that such
findings be evaluated as a FTI and as a FTC with the higher
significance being assigned to the finding.

*There are specific requirements for the licensee to
maintain a capability to make classifications, notifications,
and PARs, within certain time criteria. However, there may
be unanticipated circumstances during an emergency that
cause the licensee’s performance to be delayed. Such
delays do not necessarily represent a FTI.

v SDP TIILL F#BJE :

- R A ERERTICRAE LR T — A
FAb2SERO HHIZHRE S (] : BT L E =2
—). PS BEEEAN EF IR S D K 9 keI
RIESNEHE. FILICZR S22 W ATHetE,

-EROMPPE % 1 DEfETX o7& LThH,
B2 PS HEBEDO WT M BETE 2
ST EFRB 20,

-FTL %, EP D7 +—~ > 2%{k (fFi] : EP
Rt57) OFRIZORNBNDAREMENH D,
SDP CiZ., EP DX 7 4 —~ 2 AH{b% FTI
KOV A (Failure to Comply (FTC)) & L
TEHME L., L0 EEEO RV G ZERHEHEIC
EYHTD,

- R EEEN IS r 3, deh, B E S
(Protective Action Recommendation : PAR) %
ITORIERFOEHENRSH D, L, BAKF
Wi, BT 2B S5 TR R A
THHARERS D, TDOX I RGEDOEN
X, T LD FTLIZZR B 72200,

4.1.2 Significance
Determination

The significance of a FTT is based on the emergency
classification level that was, or should have been, declared
during the event and whether a RSPS was involved.
Generally, findings associated with a FTI are assigned
greater significance than those associated with a FTC
because findings that occur during actual events may have
a greater impact on public health and safety. The minimum
significance level of a FTI is Green;10 the maximum is
Red.11 In comparison, the maximum significance level for
a FTC associated with a lost RSPS FUNCTION is Yellow.
This elevated significance is consistent with the increased
risk to the public of the non-compliance during an actual
radiological emergency.

Because the significance of a FTI is based in part on the
emergency classification applicable to the event, the EP
SDP requires the inspector to base the significance on what
the licensee should have declared. Further, the failure to
declare the appropriate emergency classification is, in
itself, a finding and is to be evaluated separately from the
other finding, with the finding having the greater
significance cited.

Because an over-classification by the licensee could result
in unnecessary protective actions, the EP SDP provides for
significance determination based on whether the OROs
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initiated protective actions for the public. The EP SDP
assigns a Yellow significance if the licensee’s classification
causes public officials to implement a public evacuation; a
White significance for a protective action other than
evacuation (e.g., school or park closures, sheltering, etc.);
and Green significance otherwise. This protocol is
consistent with the increased risk of unnecessary public
evacuations, and does not apply if the ORO action was
clearly inappropriate (e.g., ordering a public evacuation at
an Alert).
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4.2 Failure to Comply (FTC)
4.2.1 Description

A FTC occurs when a licensee’s EP program is
noncompliant with a REGULATORY REQUIREMENT
where the cause was reasonably within the licensee’s
ability to foresee and correct, and which should have been
prevented. Such findings are associated with preparedness
issues rather than response issues (i.e., FTI).

The EP SDP provides the following considerations:

+ A single noncompliant PE does not necessarily mean that
the associated PS FUNCTION(S) could not be
accomplished.

+ A FTI may uncover performance deficiencies in the
licensee’s emergency program (e.g., the emergency plan is
less than adequate, the EP program design is not fully
adequate, or, ERO personnel are not capable of
implementing the plan). The EP SDP requires that such
findings be evaluated as a FTC and as a FTI with the
finding having the higher significance cited.

* A single noncompliant PE may affect more than one PS
FUNCTION. For example, inadequate ERO staffing (non
RSPS 10 CFR 50.47(b)(2)) may affect one or more RSPS.

* There are specific requirements for the licensee to
maintain a capability to make classifications, notifications,
and PARs, within certain time criteria, as a matter of
preparedness. The licensee is expected to demonstrate these
capabilities in exercise and program inspections. Generally,
if the licensee’s procedures, staffing, equipment, etc., do
not provide the requisite capabilities, a performance
deficiency exists because the licensee had the ability to
foresee and correct the condition.
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4.2.2 General Significance
Determination

Generally, a finding associated with a FTC is assigned
lesser significance than that associated with a FTI, because
a FTC finding identified during routine oversight activities
has only a prospective impact on public health and safety.
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The minimum significance level of a FTC is Green; the
maximum is Yellow.

The significance of a FTC is based on whether a RSPS was
involved and whether the FTC constituted a loss of the
licensee’s ability to implement a PS FUNCTION if an
emergency had occurred or was to occur in the future, or a
degradation in that ability. Four resulting conditions and
the associated significance levels are:

*LOST RSPS FUNCTION  Yellow

*DEGRADED RSPS FUNCTION White
*LOST PS FUNCTION White
*DEGRADED PS FUNCTION Green

The EP SDP provides that a LOSS OF PS FUNCTION
exists when PE are not adequate, are noncompliant with the
PS, or otherwise not functional to the extent that the PS
FUNCTION would not be accomplished if a radiological
emergency were to occur. A LOSS OF PS FUNCTION
would be assigned White significance. A LOSS OF RSPS
STANDARD would be assigned Yellow significance
consistent with its increased potential impact on public
health and safety.
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4.3 Significance of Emergency
Action Level Findings

The EP SDP provides separate guidance for significance
determination of findings associated with EALs. Such
findings may involve an EAL that has been rendered
ineffective such that it no longer results in a timely and
accurate declaration, or is associated with a deficient EAL
process that results in over-classification of an emergency
condition. Such findings are cited against

10 CFR 50.54(q)(2) and 10 CFR 50.47(b)(4) and treated
under ROP. However, if these conditions were the result of
emergency plan changes made by the licensee without prior
NRC approval pursuant to 10 CFR 50.54(q)(3), the issue
will be treated under traditional enforcement as a violation
of 10 CFR 50.54(q)(3). The significance determination is

made in the same manner in either case.
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4.3.1 Ineffective EALS

PS 10 CFR 50.47(b)(4) requires that a standard emergency
classification and action level scheme be in use by the
nuclear facility operator. Emergency classification schemes
typically have a series of initiating conditions (IC), which
represent a particular classification level and, for each IC,
one or more EALSs that identify particular indications or
conditions that correspond to the IC. An EAL may be
rendered ineffective when, for whatever reason, the EAL
no longer results in a timely and accurate declaration for
the IC. EALs may be rendered ineffective by unavailability
or mis-calibration of instruments relied upon by the EAL,
errors in calculation of the EAL threshold, and by
deficiencies in classification procedures, ERO staffing or
training, or any other capability necessary to complete the
classification or declaration. A particular EAL may include
a list of redundant instrument channels; however, it is
treated as a single EAL for significance purposes.

The significance of findings related to ineffective EALs is
based on: (1) the emergency classification level the EAL is
associated with; and, (2) one of the following
characteristics:

*The emergency would not be declared for a particular off-
normal event (i.e., LOSS OF RSPS FUNCTION),

*The emergency would not be declared for a particular off-
normal event, but because of other EALSs, an appropriate
declaration could be made in a degraded manner (i.e.,
DEGRADED RSPS FUNCTION), or,

*The emergency would not be declared for a particular off-
normal event, but because of other EALSs, an appropriate
declaration could be made in an accurate and timely
manner (i.e., Green).
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4.3.2 Deficient EAL Processes
that Could Cause Over-
classifications

The EP SDP also establishes significance for emergency
action level scheme findings that could lead to over-
classifications and unwarranted declarations:

*A finding associated with a deficient emergency
classification process that would cause over classification
and would result in OROs implementing unnecessary
protective actions for the public would have White
significance. The White significance is consistent with the
emergency classification function being degraded rather
than lost (e.g., other EALs in scheme are effective) and the
fact that the deficiency was identified during normal
operations, rather than an emergency. The EP SDP applies
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this criterion only in cases in which the offsite response
would be explicitly driven by ORO response procedures
triggered by the declared classification (e.g., “...when the
plant reports this, do this...”) or the licensee makes an
unnecessary PAR to the OROs because of an over-
classification.

*A finding associated with a deficient emergency
classification process that would cause over-classification
and would result in an unnecessary emergency declaration
would have Green significance.

The EP SDP addresses findings related to hardware issues

(e.g., instrumentation or communication system
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Alert and notification systems (ANS) are used by OROs to

alert and to provide instructions to the public (i.e., notify)

during an actual radiological emergency. Because many NRC

licensees have assumed responsibility for the testing and < 4.5 B - BT AT AZET A FEHOEE

maintenance of ANS on behalf of the ORO officials (i.e., B

self-imposed standard), significance examples related to VO - BT AT A (ANS) X, BHREBRAE

4.5 Significance of Findings
Related to Alert and Notification
System

the ANS have been included in the EP SDP. 12 The EP
Cornerstone does not evaluate the ability of the ANS to
alert and notify the public as the technical adequacy of the
ANS and its testing and maintenance is under the purview
of FEMA. Rather, the EP cornerstone of the ROP evaluates
the licensee’s performance with regard to maintaining the
ANS in accordance with the testing and maintenance
commitments as outlined in the FEMA-approved final
design report.

Within the EP Cornerstone, there is a performance indicator
(ANS PI) based on the reliability of the ANS system as
demonstrated in scheduled testing. Although the EP SDP
contains significance examples under Section 5.5 of the EP
SDP that appear similar in purpose, the EP SDP examples
are based on the availability, rather than the reliability, of
the ANS. The EP SDP does provide that if the ANS PI has
fallen below the Green band, or fallen below the White
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band, during the period under consideration an additional
finding is not necessary, as the appropriate regulatory
response will already be taken.

4.6 Significance of Findings
Related to Exercise
CRITIQUES

The EP Cornerstone of the NRC Reactor Oversight Process
is designed to foster drill, exercise, and training programs
that develop and maintain ERO skills. Licensees are
required under Appendix E, §IV.F.2.g to provide for formal
CRITIQUES for all exercises, drills, and training that
provide performance opportunities to develop, maintain,
and demonstrate key skills, and to correct all weaknesses
identified in those CRITIQUES. The licensee’s failure to
identifty WEAKNESSES is a FTC with 10 CFR
50.47(b)(14).

It is the nature of an exercise and drill program that
WEAKNESSES in ERO performance will occur and that
equipment, facility and procedure problems will be
identified. The identification and correction of these
WEAKNESSES is a positive and vital aspect of the
program that enhances and maintains key ERO skills. A
WEAKNESS observed during an exercise or drill has little
or no direct safety-significance if the WEAKNESS is
identified and corrected as this will ultimately enhance the
ERO performance during an actual radiological emergency.
If NRC oversight were to penalize the identification of
WEAKNESSES, this enhancement might not occur and
ERO performance could degrade. For these reasons, the EP
SDP does not treat ERO performance WEAKNESSES as
performance deficiencies and instead places focus on the
licensee’s ability to identify a WEAKNESS and on the
timeliness and adequacy of the corrective actions taken. A
licensee’s ability to observe, evaluate, and CRITIQUE a
weakness associated with a RSPS is critical. Although all
drill or exercise WEAKNESSES are required to be
identified and corrected, the EP SDP puts the highest
priority to WEAKNESSES associated with a RSPS.
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4.7 Significance of Findings
Related to Failure to Correct
Weaknesses

The EP Cornerstone of the ROP is based on the licensee
response band established by the PI program and the
licensee’s problem identification and resolution (PI&R)
program. As it relates to emergency preparedness, PI&R
encompasses the drill and exercise CRITIQUE program,
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CRITIQUES of actual events and other assessment
activities (such as QA audits and reviews performed in
accordance with 10 CFR 50.54(t)), as well as the corrective
action program. The EP baseline inspection program
provides oversight of a licensee’s efforts to CRITIQUE
drills and exercises and correct WEAKNESSES. NRC
regulations in 10 CFR 50.47(b)(14) and Section IV.F.2.g of
Appendix E to 10 CFR Part 50 require licensees to
formally CRITQUE drills and exercises to identify and
correct any WEAKNESSES.

The EP SDP assigns significance for failure to correct a
WEAKNESS as follows:

*For a WEAKNESS associated with the RSPS 10 CFR
50.47(b)(4), -(5), and -(10), a failure to correct is assigned
White significance, a high standard based on the reliance
that NRC places on timely corrective actions to maintain
the integrity of the licensee response band.

*For the RSPS incorporated in the DEP PI, if the DEP PI
has fallen below the license response band, there is no need
for an additional finding as the regulatory response band
(or higher band) would have been entered because of the
PIL.

*For RSPS 10 CFR 50.47(b)(9), White significance will be
assigned if the original WEAKNESS is observed in more
than 10 percent of the performance opportunities;
otherwise, no finding is assessed. This treatment of
uncorrected WEAKNESSES is consistent with the licensee
response band threshold of 90 percent for the DEP PI. This
includes all observed WEAKNESSES having a common
uncorrected root cause.

*Similarly, Green significance will be assigned to non-
RSPS WEAKNESSES if observed in more than 10 percent
of the performance opportunities; otherwise, no finding is
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1 ALARA

Section 1101.(b) of 10 CFR Part 20 states that licensees
"shall use, to the extent practical, procedures and
engineering controls based upon sound radiation protection
principles to achieve occupational doses that are as low as
is reasonably achievable (ALARA)." The Statements of
Consideration (SOC) published with this regulation
(Federal Register, Volume 56, dated May 21, 1991, at
23367) expressed the Commission’s continued emphasis on
the importance of the ALARA concept to an adequate
radiation protection program. However, the SOC clarifies
that "compliance with this requirement will be judged on
whether the licensee has incorporated measures to track
and, if necessary, to reduce exposures and not whether
exposures and doses represent an absolute minimum or
whether the licensee has used all possible methods to
reduce exposures." While admitting that this is subjective
criteria, the SOC goes on to state the expectation that the
"level of effort expended [with regard to ALARA
measures] should reflect the magnitude of the potential
exposures. "

Reactor licensees currently have mature ALARA programs
to plan significant work, estimate the resulting collective
dose, and make the determination as to what dose reducing
radiological and engineering controls are reasonably
achievable. Consistent with the above regulatory basis, the
NRC inspections verify the reasonableness of the licensee’s
ALARA program. The effectiveness of the ALARA
program is assessed on a work activity-by-work activity
basis. The actual dose outcome of a work activity is
compared to the planned, intended dose for that work
activity. A mismatch between the planned, intended dose
and the actual dose experienced in completing a work
activity is an indication of a possible program weakness or
failure. In addition, the SDP employs dose criteria to
represent "magnitudes of exposure" that reflect differences
in the level of effort that is reasonably expected to be
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applied by the licensee with regard to ALARA measures.
These dose criteria have been selected, based on regulatory
experience and typical industry practices, solely to judge
the relative significance of ALARA concerns as they relate
to the regulatory requirement for an ALARA program. The
dose criteria should not be construed to imply a staff
position or regulatory guidance beyond their application
within the context of the SDP and the reactor oversight
process.

For the purpose of this cornerstone, unplanned, unintended
occupational collective dose is the total sum of the
occupational radiation doses (collective dose) received by
individuals for a work activity in excess of that collective
dose planned or intended (i.e., that dose the licensee
determined was ALARA) for that work activity. A work
activity is one or more closely related tasks that the
licensee has identified as a unit of work for the purpose of
ALARA planning and work controls. Planned, or intended,
collective dose can be the results of a realistic dose
estimates (or projection) established during ALARA
planning or the dose expected by the licensee (i.e.,
historically achievable) for the reasonable exposure control
measures specified in ALARA procedures/planning. These
do not include "stretch goals" set by a licensee to challenge
their organization to strive for excellence in ALARA
performance. Collective dose associated with reasonably
unexpected changes in the scope of work, material
conditions, or radiological conditions, during a work
activity (and for which measures are implemented to track,
and if necessary, to reduce these doses) should also be
considered intended dose.

Situations where the unplanned, unintended collective dose
for a work activity does not exceed 50% of the planned,
intended dose, should normally be considered as minor
issues and screened out from SDP consideration (see IMC
0612, "Power Reactor Inspection Reports," for a discussion
of the screening process). This criterion reflects a
reasonable expectation of the accuracy for the licensee’s
ability to predict the collective dose resulting from a work
activity during ALARA planning. In addition, failures that
exceed this 50% criterion for work activities where the
actual total collective dose is less than 5 person-rem should
also generally be considered as minor. However, situations

where the licensee has arbitrarily divided the radiological
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work into very small "work activities" for the purpose of
avoiding inspection findings (i.e., tolerate weaknesses in
the program that result in several or wide-spread failures to
plan and control exposures), should be considered more
than minor.

The 5 person-rem criterion represents a level of actual dose
associated with a work activity at which it is reasonably
expected that the licensee will, at a minimum, apply
measures to review and plan work, track dose and, if
practical, to reduce exposures. Reactor licensees generally
conduct formal ALARA planning and controls at levels
below this (typically, one person-rem). The 5 person-rem
dose criterion should not be taken to represent a level of
collective dose that is "risk-significant." However, failure
to plan or control work activities at this level is a possible
indication of a more significant weakness in the ALARA
program, and could reasonably be viewed as a precursor to
a more significant failure. Thus, a failure to "establish,
maintain, or implement procedures or engineering controls,
intended to achieve occupational doses that are ALARA,
and that resulted in unplanned, unintended occupational
collective dose for a work activity" with an actual dose in
excess of 5 person-rem will be evaluated as a finding,
subject to whether the actual dose also exceeded the
planned, intended dose by more than 50%.

The first decision gate, in the ALARA branch of the SDP,
evaluates the significance of the inspection finding in terms
of the licensee’s overall ALARA performance (e.g., the
three-year rolling average collective dose). Inspection
findings associated with an ALARA program that have an
average collective dose below the criteria are assessed at no
greater than Green. The criteria in the SDP represents the
median industry three-year rolling average collective doses
(as reported at the initiation of the revised ROP). Several
factors can impact a particular licensee’s standing with
respect to the collective dose criteria. In some cases (i.e.,
overall plant design, or significant plant modifications such
as steam generator replacement) these factors may be
independent of the ALARA program performance.
However, the three-year rolling average collective dose is a
high level indication of the radiological challenges the
program faces. The SDP is intended to direct NRC
inspection resources to those programs with the largest

challenges. This criteria should not be interpreted as a de-
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facto definition of ALARA for occupational radiation
exposures. Nor, as stated above, should a Green finding be
interpreted as acceptable. It does mean that the significance
of the finding is determined not to warrant further NRC
oversight.

The 25 person-rem criterion in the SDP represents a level
of actual dose associated with a work activity at which it is
reasonably expected that there will be review and oversight
by licensee management to confirm the adequacy of
ALARA measures that are being applied. Accordingly, a
"failure to establish, maintain, or implement procedures or
engineering controls..." at this level of dose is deemed to
be of relatively greater significance with regard to the
regulatory basis of the SDP. Therefore, an ALARA concern
that involves a work activity with actual dose greater than
25 rem will be evaluated as a White finding within the
SDP.

If the actual collective job dose associated with the finding
was not greater than 25 person-rem, and if there were four
or fewer such occurrences in the assessment period, then
the ALARA finding is Green. If there have been five or
more such occurrences in the assessment period, then the
finding is White. By its nature, collective dose is the sum
of individual work activity doses. The aggregate impact on
the licensee’s overall collective dose from five, 5 person-
rem work activities is the same as one, 25 person-rem
activity. This White finding reflects program performance,
and an associated aggregate impact, where prior licensee
management intervention is expected.

2 Exposure Control

With the exception of shallow dose limit from discrete
radioactive particles, the failure to control exposures to an
individual, resulting in an occupational dose in excess of
the 10 | CFR 20 dose limits, is at least a Yellow finding.
Occurrences that result in dose(s) in excess

of five times the 10 CFR 20 occupational dose limits are
designated as Red findings. An | exposure attributable to a
discrete radioactive particle which exceeds the shallow
dose limit | in 10 CFR 20, is assessed as a White finding.
An exposure to a discrete radioactive particle | that results
in exceeding five times the shallow dose limit in 10 CFR
20, is assessed as a | Yellow finding. |

Breakdowns in the Radiation Protection Program, or
unintended exposures, that do not exceed a dose limit can
still be considered significant if they constitute a
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"Substantial Potential for Overexposure". A substantial
potential, consistent with the current Enforcement Manual
(NUREG/BR-0195, subsection 8.4.1), is an occurrence in
which a minor alteration of the circumstances would have
resulted in a violation of Part 20 limits and it was only
fortuitous that the altered circumstances did not occur. In
the SDP, the finding involving a substantial potential for
overexposure can result in a White or Yellow finding
depending on the dose rates (e.g., risk of a serious
outcome) associated with the failure. In a Very High
Radiation Area of 500 rads/hr, it can take as little as 3
minutes for a worker to receive 25 rem. Note that the
Enforcement Process (and possible civil penalty) will not
engage unless the event involved an "actual consequence"
(in this case an actual overexposure). The Assessment
Process, rather than the Enforcement Process, will
determine further licensee and NRC action for events that
do not result in "actual consequences."

The last decision gate in the Exposure Control Findings
portion of the Occupational Radiation Safety SDP is
intended to sort out significant issues and findings related
to plant equipment and facilities. The Assessment Program
is a risk informed process, and radiation dose is the
measure of health risk associated with licensee activities.
Therefore, this gate focuses on those issues that could or do
compromise the licensee’s ability to assess dose. Since this
gate culls out White findings, it is intended that only
significant, programmatic, failures of radiation monitoring
and personnel dosimetry trip this gate. Examples of
findings intended to be addressed by this gate include; (1)
the licensee's failure to use a National Voluntary
Laboratory Accreditation Program certified dosimeter
processor, (2) a generic and uncorrected failure of the
electronic dosimeters to respond to, or record, radiation
dose, and (3) improper calibration of instruments or
monitors (thereby significantly biasing their response)
which are used as a basis for establishing protective
controls. An individual failure to survey or monitor should
be considered a failure of a radiation safety barrier and
should be evaluated for its potential for unintended dose or
substantial potential for overexposure, as discussed above.
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01 INTRODUCTION

The Public Radiation Safety cornerstone is made up of
multiple program areas which have a potential to impact
public health and safety: Radioactive Material Control,
Radioactive Effluent Release, Radioactive Environmental
Monitoring, Transportation, Land Disposal of Radioactive
Waste and Physical Protection of Radioactive Material. The
Public Radiation Safety SDP is used to assess the
significance associated with findings in these areas. The
findings are the result of NRC inspections—typically under
inspection procedure 71124, “Radiation Safety, Public and
Occupational”—self-revealed, or are identified by NRC
licensees. The Public Radiation Safety SDP is designed to
assess risk for routine plant operation or abnormal
operational occurrences; it does not assess significance
resulting from accident conditions.

This SDP assesses the risk of licensee non-compliance with
regulatory requirements and licensee programs and
procedures established to ensure compliance with
regulatory requirements. Regulatory requirements, values,
and limits were used to inform risk thresholds (i.e., Green,
White, Yellow, and Red) for this cornerstone.
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02 GUIDANCE
02.01 Radioactive Effluent
Release Program

This branch of the SDP focuses on the licensee’s
radioactive effluent release program. It evaluates the
significance of findings related to the release of radioactive
gaseous and liquid effluents and failures to implement the
program.

The regulatory basis for requiring radiological effluent
monitoring programs is provided in

10 CFR 20.1302, 10 CFR 50.36a and licensee-specific
Technical Specifications (TS). 10 CFR 20.1302 requires
that licensees take appropriate surveys of the unrestricted
and controlled areas and effluents released into these areas
to demonstrate compliance with the dose limits for
individual members of the public. 10 CFR 50.36a requires
licensees to establish Technical Specifications (TS) to keep
releases of radioactive materials ALARA and to submit
annual reports to the NRC describing the principle
radionuclides in gaseous and liquid effluents.

Section 50.36a provides numerical guidance via Appendix I
to 10 CFR Part 50 for establishing limiting conditions for
operation to ensure effluents from light-water cooled
reactors are ALARA. Implementation of these
requirements is described in plant-specific TS and,
typically, further described in licensee-controlled Offsite
Dose Calculation Manuals (ODCM). Although not
specified by 10 CFR 50.36a, the NRC’s Standard Technical
Specifications (STS) and many operating reactor TS
require that licensees include solid waste disposed as part
of their Annual Radioactive Effluent Release Report.
Additionally, licensees are required by 10 CFR 20.1301(e)
to comply with the EPA’s environmental radiation
standards in 40 CFR Part 190. As discussed in the Federal
Register (49 FR 2859), for licensees emitting direct
radiation that is indistinguishable from background
radiation levels, maintaining doses from effluents below
the Appendix I design objectives demonstrates compliance
with 40 CFR 190. Licensees who have radioactive sources
that cause direct radiation levels that are above background
must account for doses that result from direct radiation in
addition to doses from effluents when demonstrating
compliance with 10 CFR Part 20.1301(e).
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02.02 Radiological
Environmental Monitoring

Program

This branch of the SDP focuses on the licensees
radiological environmental monitoring program. It
evaluates the significance of findings involving sampling
and analysis of environmental media for the presence of
licensed radioactive material released in gaseous and liquid
effluents.

The regulatory basis for requiring radiological
environmental monitoring programs is provided in 10 CFR
20.1302 and 10 CFR 50.36a. 10 CFR 20.1302 requires
licensees take appropriate surveys of the unrestricted and
controlled areas and effluents released into these areas to
demonstrate compliance with the dose limits for individual
members of the public.

10 CFR 50.36a requires licensees to establish Technical
Specifications to keep releases of radioactive materials
ALARA and provides numerical guidance via Appendix I
to

10 CFR Part 50 for establishing limiting conditions for
operation to ensure effluents from light water-cooled
reactors are ALARA. 10 CFR 50 Appendix I directs
licensees to establish surveillance and monitoring programs
that provide data on measurable levels of radiation and
radioactive material in the environment to evaluate the
relationship between the quantities of radioactive materials
released in effluents and resultant radiation doses to
individuals from principal pathways of exposure. Licensees
are to identify changes in the use of unrestricted areas (e.g.,
for agricultural purposes) to permit modifications in the
monitoring program for evaluating doses to individuals
from principal pathways of exposure. Implementation of
these requirements is described in plant-specific Technical
Specifications and, typically, further described in the
licensee-controlled ODCM.
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02.03 Radioactive Material
Control Program

This branch of the SDP focuses on the licensee’s
radioactive material control program. It assesses the
significance of findings related to the licensee’s failure to
adequately control licensed material in accordance with the
regulations and its program and procedures. This is the
licensee’s program which conducts radiation surveys of
tools, equipment, and material (not personnel) that have the
potential to have licensed material in or on it.

The regulatory basis for this program is contained in 10

CFR Part 20. 10 CFR Part 20, Subpart K - Waste Disposal,
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contains the acceptable ways to dispose of licensed
radioactive material. Additionally, 10 CFR Part 20, Subpart
F - Survey and Monitoring, contains the requirement that a
radiation survey must be performed to assess the potential
radiological hazard of licensed radioactive material. Also,
10 CFR 20, Subpart I - Storage and Control of Licensed
Material, contains the requirements for the security and
control of licensed material.

Any equipment, or material, that came into contact with
licensed material or that had the potential to be
contaminated with radioactive material of plant origin and
is to be removed from the facility must be surveyed for the
presence of licensed material. This is because NRC
regulations, with one exception in 10 CFR 20.2005,
provide no minimum level of licensed material that can be
disposed of in a manner other than as radioactive waste or
transferred to a licensed recipient as described in 10 CFR
20.2001. In the absence of clearance limits in

10 CFR Part 20, licensees must perform a radiation survey
of potentially contaminated items to ensure that no
detectable licensed material is released from their control.
Information and guidance on an acceptable radiation
survey methodology to detect the presence of licensed
radioactive material was issued by the NRC in Circular 81-
07, Information Notice 85-92, and Information Notice 88-
22.

Discrete radioactive particles (also known as hot particles
or fuel fleas) are handled differently because the dose from
a discrete radioactive particle generally does not result in a
total effective dose equivalent (TEDE) dose as defined in
10 CFR Part 20. Specifically, the dose from the particle is
typically to a very small localized area of the skin and is
not equivalent to the stochastic risk from a TEDE dose.
However, if the discrete radioactive particle is of such a
magnitude that a TEDE dose (e.g., > 1 mrem) is received,
then the finding should be assessed through the radioactive
material control SDP. While the skin dose from a discrete
radioactive particle is not assessed here, except as
described above, isolated events can still result in a Green
finding. For more significant performance issues that result
in discrete radioactive particles (e.g., several people
impacted), the staff should consider using the qualitative
significance determination approach described in IMC
0609, Appendix M.
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A Green significance is given to those situations where the
calculated dose does not exceed

0.005 rem TEDE. The basis for the Green finding is that no
regulatory limits were exceeded and it is a dose value
comparable to a Green finding i Jii-7- 778l /T dioactive
Effluent Release Program SDP (i.e., it is comparable to the
values in Appendix I to 10 CFR Part 50, which defines
ALARA for radioactive effluents).

A White significance is given to those situations where the
calculated dose to a member of the public from the licensed
radioactive material is greater than 0.005 rem, but does not
exceed

0.1 rem. The basis for the White finding is that regulatory
requirements related to maintaining radioactive effluents
ALARA were exceeded, but the resultant dose is still below
the annual public dose limit of 0.1 rem.

A Yellow significance is given to those findings in which
the calculated dose to a member of the public from the
licensed radioactive material is greater than 0.1 rem but
does not exceed

0.5 rem. The basis for the Yellow finding is that the annual
public dose limit of 0.1 rem was exceeded. This represents
a violation of a regulatory standard.

A Red significance is given to those findings in which the
calculated dose to a member of the public from the licensed
radioactive material is greater than 0.5 rem. The basis for
the Red finding is that the annual public dose limit of 0.1
rem was exceeded by a substantial margin. The value of 0.5
rem was chosen because it represents the upper limit that
10 CFR Part 20 would allow, based on specific
authorization, for a limited time basis. Without prior
authorization, the dose represents a violation of a
regulatory standard.

02.04 Transportation

This branch of the SDP focuses on the licensee’s
radioactive material transportation program. It assesses the
significance of findings involving the licensee’s failure to
comply with requirements for the safe transport of
radioactive materials on public roadways in accordance
with NRC and Department of Transportation (DOT)
regulations. This SDP is intended to be used for those
radioactive material shipments classified as Schedule 5
(Low Specific Activity-1) through 11 (Fissile Material) in
NUREG-1660, U.S.-Specific Schedules of Requirements
for Transport of Specified Types of Radioactive Material
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Consignments. The regulatory basis for the transportation > EEF Oy r— U OEE

program is contained in 10 CFR Parts 20 and 71. Part 20 > AT TAT U AGERE (HHELTS X O
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limits are exceeded. 10 CFR 71.5 requires, in part, that
licensees engaged in transportation of licensed material
comply with the applicable requirements of 49 CFR 107,
171-180, and

390-397 that are appropriate to the mode of transport.

Incorrect Packaging Used

When determining the significance of transportation
findings, it is important to first determine if the correct
packaging was used for the type of material being
transported. 49 CFR 173.431 provides activity limits for
Type A and Type B packages.

Radiation Limits Exceeded

This portion of the SDP evaluates findings related to the
licensee’s failure to correctly package and transport
licensed material, on the public roads, which resulted in a
situation where the external and/or surface contamination
regulatory limits for the package were exceeded. The
regulatory basis for this portion of the SDP is found in 10
CFR 71.47,49 CFR 173.441, and 49 CFR 173.443.

To evaluate the significance of a finding in this portion of
the SDP, the external dose rate and/or the removable
surface contamination levels on the package being offered
for transport must be known. As the radiation and/or
activity levels increase, so does the significance.

A Green significance is given to those findings in which a
radiation limit was exceeded within the following
constraints: (1) For external radiation levels, the package—
and thus the radiation— was not accessible by the public
and the dose did not exceed twice the applicable limit; or
(2) For surface contamination levels, the contamination did
not exceed five times the applicable removable surface
contamination limits. The basis for the Green finding is that
a regulatory limit was violated but the radiological risk
significance to the public was very low.

A White significance is given to those findings in which a
radiation limit was exceeded within the following

constraints: (1) For external radiation levels, either the
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package—and thus the radiation—was accessible to the
public, or the package was not accessible to the public and
it exceeded twice the applicable limit, but did not exceed
five times the limit; or (2) For surface contamination levels,
the surface contamination limit was exceeded by five times
but did not exceed 50 times the limit. The basis for the
White finding is that a regulatory limit was exceeded and
there is an increased radiation risk to members of the
public.

A Yellow significance is given to those findings in which a
radiation limit was exceeded within the following
constraints: (1) For external radiation levels, the external
dose rate was exceeded by five times but did not exceed ten
times the limit; or (2) For surface contamination levels, the
removable surface contamination limit was exceeded by 50
times but did not exceed 100 times the limit. The basis for
the Yellow finding is that the regulatory limit was exceeded
such that there is a substantial radiological risk to members
of the public.

A Red significance is given to those findings in which the
external dose rate limit was exceeded by 10 times the limit.
For surface contamination levels, a Red significance is
given when the removable surface contamination limit was
exceeded by 100 times with radioactive contamination
spread in an unrestricted area. The basis for the Red finding
is that the regulatory limit was greatly exceeded such that
there is a high radiological risk to members of the public.

Breach of Package during Transit

This portion of the SDP evaluates the significance of
findings which involve the licensee’s failure to properly
package and transport licensed radioactive material, on
public roads that resulted in a breach of the package. For
purposes of risk significance determinations, a package
breach means a loss of containment for a package; whether
the radiological contents of the package were released, or
not. If the licensee failed to meet the package-related
transportation requirements, and this failure contributed to
the breach, then a breach finding is appropriate.

However, not all package-related deficiencies should be
dispositioned using the package breach SDP. For example,
failure to properly torque closure lid bolts (35 ft-lbs versus
required 45 ft-1bs) is not a breach, assuming the licensee

analysis demonstrates that package integrity, and thus
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material containment, would have been maintained during
the normal conditions of transport.

Certificates of Compliance

This portion of the SDP evaluates findings related to the
licensee’s failure to properly package and transport in
accordance with the requirements of its general or specific
license. Physical damage or structural failure of a transport
package is processed through the package breach flow
chart.

Failure to Make Notifications or Provide Emergency

Information

This portion of the SDP has four components which
evaluate findings related to notification and emergency
response information requirements for radioactive material
being transported on public roadways. The regulatory basis
for this portion of the SDP is found in 10 CFR Part 71, 49
CFR Part 172, and 10 CFR Part 20. The requirements in 49
CFR Part 172, Subpart G, Section 172.600 apply to any
shipment which is required to have shipping papers.
Shipments of excepted radioactive material packages (e.g.,
limited quantities without hazardous substances,
radioactive instruments and articles, manufactured articles
of uranium, or empty packages) can be exempt from the
emergency response information requirements. NRC
regulations (10 CFR 71.97) require advance notification to
state governors and officials from participating Tribes for
shipments of irradiated reactor fuel and nuclear waste
under certain conditions. These notifications include
quantity and form, and type of shipping container required.
Notifications must be made in a timely manner to all the
states or reservations of participating Tribes hosting the
radioactive material shipment. Other NRC regulations

(10 CFR 20.1906) require receivers of certain packages of
radioactive materials to perform timely external and
surface contaminatio Jii-1- /J#il|/7° diation monitoring
upon receipt of the packages. If applicable radiation limits
are exceeded, the receiving licensee must then report the
event to the final shipment carrier and the appropriate NRC
Regional Office.
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02.05 Licensing Requirements
for Land Disposal of
Radioactive Waste

The regulatory basis for this portion of the SDP is found in
10 CFR Part 61. 10 CFR 61.55 and 61.56 provide
requirements for the classification and characterization of
radioactive waste destined for disposal at a licensed land
disposal facility. Determination of the acceptability of the
waste for disposal is made by the applicable regulatory
agency for the waste disposal facility; either NRC or the
Agreement State. Agreement States have the authority
under the Atomic Energy Act to promulgate regulations
that are compatible with NRC’s disposal regulations in 10
CFR Part 61. They also have the authority and
responsibility to issue disposal facility licenses under their
Part 61 compatible regulations, and to disposition a non-
compliance by a licensee.

To evaluate the significance of a finding in this portion of
the SDP, the quantity, Class, and form (i.e., readily
dispersible) of radioactive material must be known. As the
quantity, type, and form of radioactive material varies
(increases), then the potential impact to members of the
public, radiation workers, and the environment (licensed
facility receiving the material) increases.

A Green significance is given to those findings in which the
radioactive material was under- classified (e.g., the waste
was classified as Class A, when it should have been Class
B) and the under-classification did not result in improper
disposal of the waste. Additionally, a Green significance is
given to those findings involving violations of 10 CFR
61.55 that do not involve under-classification. The basis for
the Green finding is that there is little to no risk to members
of the public, radiation workers, and the environment.

A White significance is given to those findings in which the
radioactive material was under- classified Class C or
greater waste (i.e., the waste was classified as Class A or B,
when it should have been Class C or greater). A White
significance will also be given to those findings in which
the radioactive material was under-classified and the under-
classification resulted in improper disposal of the waste
with regard to 10 CFR 61.56. The basis for the White
finding is that a regulatory limit was exceeded and there is
an increased radiation risk to members of the public and
radiation workers, and the environment.

There are no findings of significance greater than White in
this portion of the SDP.
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02.06 Physical Protection of
Category 1 and Category 2
Quantities of Radioactive
Material (10 CFR Part 37)

This branch of the SDP provides a methodology for
determining the significance of findings involving the
physical protection of category 1 and category 2 quantities
of radioactive material as required by 10 CFR Part 37. The
purpose of 10 CFR Part 37 is to provide reasonable
assurance of the security of category 1 or category 2
quantities of radioactive material by protecting these
materials from theft or diversion. In general, the SDP seeks
to remain consistent with NRC Enforcement Policy
outcomes of violations of material security requirements at
non-power reactor facilities. However, consistent with the
risk-informed approach to significance determination, this
SDP allows the consideration of mitigating factors such as
the defense-in-depth and relevant physical features of the
material and the reactor facility—which may mitigate the
likelihood of theft and diversion—to arrive at a conclusion
that appropriately communicates the significance to the
public, and the licensee, and that guides the application of
the NRC’s inspection resources.

Actual Loss of Material (Subpart A, B or C Finding and
Subpart D Finding)
For the purposes of this SDP “loss of material” describes a

situation where the location of material exceeding the
category 2 limit is unknown by the licensee. To ensure that
the staff’s inspection efforts do not impede or otherwise
affect any investigations, NRC staff should contact NRC’s
Office of Investigations to determine the appropriate course
of action in those cases. Additionally, findings that are
causal factors in actual theft and diversion would be
dispositioned using Traditional Enforcement as violations
that resulted in actual safety or security consequences to
determine the severity level of the associated violation, and
this SDP, to determine the significance of the finding for
assessment purposes.

Subpart A, B or C Finding — Access by Individual who is

not Trustworthy and Reliable

Trustworthiness and reliability are characteristics of an
individual who is considered dependable in judgement,
character and performance as determined based on the
results of a background investigation. The requirements to
ensure the trustworthiness and reliability of reviewing
officials and personnel who have unescorted access to
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category 1 and category 2 quantities of radioactive material
(or any device containing the material) are contained in
Subpart B to

10 CFR Part 37. The objective of an access authorization
program, as stated in 78 FR 16928, is to ensure that
individuals who have unescorted access to radioactive
material of category 2 quantity or greater are trustworthy
and reliable and do not constitute an unreasonable risk to
the public health and safety or common defense and
security. This is primarily accomplished through a
background investigation. Findings involving an individual
who has not been adequately determined to be trustworthy
and reliable and yet was granted unescorted access to
radioactive material exceeding the category 2 limit will be
dispositioned using this branch of the SDP; unless it is
more appropriate to disposition them under the Physical
Security Cornerstone.

Subpart A, B or C Finding — Ineffective Security Zone or

Deficient Security Zone and Deficient Detection Method
Subpart C of 10 CFR Part 37 provides the physical
protection requirements that apply to radioactive material

exceeding the category 2 limit. The combination of the
requirements provides for defense-in-depth in the
protection of the material through redundancy and diversity
of equipment and methods of protection, as applicable. For
example, as it relates to the protection of category 1
material, the licensee is required to 1) establish a security
zone around the material which would limit access to the
material; 2) establish the capability to monitor and detect
all unauthorized entries into the security zone; and 3) have
a means to immediately detect unauthorized removal of the
radioactive material from the security zone. The physical
protection of category 2 material is similar except that
instead of the immediate detection of unauthorized removal
of radioactive material, as provided by 37.49(a)(3)(i), the
licensee is required to conduct a weekly verification that
the material is present, per 37.49(a)(3)(ii). The collection of
these requirements provides defense-in-depth that ensures
that radioactive material that exceeds the category 2 limits
is adequately protected against theft and diversion even
when one, or more, non-compliances occur.

Subpart D Finding — License Verification Issue

3.3.8-13




Part 37 requires licensees who are shipping radioactive
materials that exceed the category 2 limit to verify, via
methods described in 37.71, that the recipient is licensed to
receive the type, form, and quantity of radioactive material
(and for category 1 material, the at location where the
material will be delivered). This verification ensures
continuity of the physical protection of category 1 and
category 2 material when it is transferred from one licensee
to another. The significance of failing to complete a license
verification is realized when custody of the material is
transferred to a recipient who is not licensed.

Subpart D Finding — Preplanning and Coordination Issue

Licensees must complete certain requirements prior to
shipping radioactive material that exceeds a category 2
quantity. These preplanning and coordination activities
allow for recipients, and states, to establish the necessary
conditions to adequately protect the material upon receipt
and during transit. Some states will conduct vehicle
inspections while certain types of radioactive material are
in transit across their territory and they may wish to escort
the transporting vehicle with law enforcement, as well.

Subpart D Finding — Physical Protection in Transit

Part 37 provides requirements for the physical protection of
radioactive material while being transported from licensee
to licensee. For category 1 material, these protections
include redundant communications with continuously
staffed movement control centers (MCC); continuous,
active location tracking systems that provide positive
confirmation of the location, status and control of the
shipment; normal and contingency procedures; and drivers
qualified to transport highway route-controlled quantities
of material per DOT regulations. For category 2 material,
these protections include requirements to maintain constant
control and/or surveillance and, if applicable, requirements
on carriers regarding package tracking systems and
delivery signatures.

Findings involving category 1 radioactive material that
result in the following are White.

*Failure to establish and maintain a movement control
center (MCC) for the duration of the transit

*Failure to establish and maintain primary and secondary

means of communication between the transport and the
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MCC prior to commencing transit

*Failure to establish active monitoring by a tracking system
(e.g., telemetric position monitoring system or alternate)
prior to commencing transit
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01 ENTRY CONDITIONS
AND APPLICABILITY

SECY-99-007A (Reference 1) describes the need for a
method of assigning a risk characterization to inspection
findings. This risk characterization is necessary so that
inspection findings can be aligned with risk-informed plant
performance indicators during the plant performance
assessment process. An attachment to the SECY describes
in detail the staft’s efforts for the risk characterization of
inspection findings, which have a potential impact on
operations at power, affecting the initiating event,
mitigating systems, or barrier cornerstones associated with
the reactor safety strategic performance area. This
significance determination process (SDP), discussed in the
SECY, focuses on risk-significant issues that could
influence the determination of the change in core damage
frequency (ACDF) at a nuclear power plant (NPP). In this
context, risk significance is based on the ACDF acceptance
guidelines in NRC Regulatory Guide (RG) 1.174
(Reference 2).
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01.01 Entry Conditions

The entry conditions for the Fire Protection SDP are
defined for inspection findings of degraded conditions
associated with the plant fire protection program. The as-
found degraded conditions are assumed to result from
deficient licensee performance during full power operation
of the plant (see IMC 0609, Appendix A (Reference 4)).
This may involve findings associated with fire protection
features, fire protection systems, post-fire safe shutdown
(SSD) systems, procedures, and equipment, or any other
aspect of the fire protection program.

Appendix F provides a simplified risk-informed
methodology that estimates the increase in CDF associated
with inspection findings of deficient licensee performance
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in assuring fire protection during full power operations.
Guidance for assessing risk significance of fire protection
issues during low power or shutdown operations are
currently not addressed in this Appendix. If the inspection
finding is not related to deficient performance, no SDP
evaluation would be performed.

T7=2—=RA3EFETTHI bR

01.02 Applicability

The Fire Protection SDP is designed to provide NRC
analysts and management with a risk- informed tool for
identifying potentially risk-significant issues that involve
degradations in the plant fire protection program. All such
findings are evaluated in terms of the impact of the
degradation finding on the change in fire-induced CDF.
The Fire Protection SDP also helps to facilitate
communication of the basis for significance between the
NRC and regulated licensees. In addition, the SDP
identifies findings that do not warrant further NRC
engagement, due to very low risk significance, so that these
findings are entered into the licensee’s corrective action
program.
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02 LIMITS AND
PRECAUTIONS

This document provides supporting guidance for
implementation of Phase 1 and 2 analyses under the Fire
Protection SDP as described in Appendix F. The actual
analysis procedure is documented in Appendix F. This
document is intended to serve as a supplemental resource
to assist in implementation of, and to foster a greater
understanding of, the Appendix F procedure. This
document is considered a necessary companion to the
procedure itself.

The Fire Protection SDP is a simplified tool that generally
provides a slightly conservative, nominally order of
magnitude assessment of the risk significance of inspection
findings related to the fire protection program. The Fire
Protection SDP is a tool that facilitates NRC analysts
obtaining a risk-informed assessment of the significance of
a finding.
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03 ABBREVIATIONS,
SYMBOLS AND
DEFINITIONS

03.01 Abbreviations
03.02 Symbols

AF  Adjustment Factor
CCDP Conditional Core Damage Probability
CDF Core Damage Frequency

NRC
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03.03 Definitions

Alternative Shutdown (or Alternate Shutdown): The
capability to safely shut down the reactor in the event of a

fire using existing systems that have been rerouted,
relocated, or modified. A distinction is made between
shutdown outside the MCR that can be accomplished at a
single location via a dedicated shutdown panel versus the
need to travel to various locations around the plant to
perform actions at various components themselves. The
former typically gets credit in fire PRAs while the latter, if
it does, suffers from higher human error probabilities than
under non-fire conditions. See also: Remote Shutdown.
Cable: In the context of fire PRA, the term cable refers to
assemblies designed to conduct electrical current. Hence, a
cable is an assembly of one (single-conductor cable) or
more (multi- conductor cable) insulated electrical
conductors (generally copper or aluminum) that may or
may not be surrounded by an outer jacket. (This definition
excludes fiber-optic type cables.) (NUREG/CR-6850, Vol.
2
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04 GENERAL APPROACH
FOR SIGNIFICANCE
DETERMINATION

04.01 Road Map

The Fire Protection SDP, as documented in Appendix F,
involves a series of qualitative and quantitative analysis
steps for estimating the risk significance of inspection
findings related to licensee performance in meeting the
objectives of the fire protection defense in depth (DID)
elements. The fire protection DID elements are:
*Preventing fires from starting;

*Rapid detection and suppression of fires that occur; and
*Protection of structures, systems, and components (SSCs)
important to safety so that a fire that is not promptly
extinguished by fire suppression activities will not prevent
SSD of the plant.
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04.02 General Approach
04.02.01 Phase 1: Qualitative
Screening Analysis

Phase 1 of the Fire Protection SDP is a preliminary
screening check intended for use by the Resident or
Regional Office inspector(s) to identify fire protection
findings of very low risk significance. If the screening
criteria are met, the finding is assigned a preliminary risk
significance ranking of Green and no Phase 2 analysis is
required. If the Phase 1 screening criteria are not met, the
analysis continues to Phase 2.

The Phase 1 analysis procedure is provided in IMC 0609
Appendix F. Phase 1 involves five analysis steps. A flow
chart illustrating the Phase 1 process is provided in IMC
0609 Appendix F. The Phase 1 steps are summarized as
follows:

Step 1.1: Provide a statement of the fire inspection finding.
Step 1.2: Assign one of the eight categories to the fire
finding.

Step 1.3: Assign a degradatio Ji - 7 Hiiil /T ting based on
the potential impact the degraded condition might have on
the performance of the degraded fire protection program
element. Screen the finding to Green if the degradatio i1
JIHLHITT ting is low.

Step 1.4: Answer the screening questions for the category
determined in Step 1.2 to determine if the finding is very
low risk significant (screen to Green).

Step 1.5: Screen based on licensee fire PRA results.
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04.02.02 Phase 2: Quantitative
Analysis

A finding that does not meet the Phase 1 screening criteria
is processed through Phase 2. Phase 2 involves a
quantitative assessment of ACDF given a finding. There
are seven analysis steps in Phase 2, as discussed further
below. The Phase 2 process is illustrated in a flow chart
provided in IMC 0609 Appendix F. Each step introduces
new detail and/or refines previous analysis assumptions
and results.

The quantification process parallels fire PRA practice. In a
fire PRA, the fire-induced CDF is quantified as the product
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of the following four terms:

a. Fire Ignition Frequency (FIF) - the likelihood that a
potentially challenging fire will occur in a specific location
during a reactor operating year (ry).

(DT). #4344 58413 FIF % (AF) b
aEND,

V 72 —=X 2D FIEITIKOAT > THRHD |
FNENNGNTH T AT v IR H 5,

04.03 Analysis Procedures

b. Severity Factor (SF) - the likelihood that the heat release > AT w721, VAT DEBILOERFZE
rate (HRR) of an ignition source is sufficient to cause » AT w722 EETEHRKT IV AD
damage to a target or cause ignition of a secondary SR R UE S

combustible. > AT w723 BKFEDOAT ) —= Tk
c. Fire Damage State (FDS) Non-Suppression Probability KKV FDOHE

(NSP) - the likelihood that fire suppression efforts fail to > AT w724 EREE LTV R WRKIRD
suppress the fire before a pre-defined set of plant e #& FIF #EE(E

components/electrical cables are damaged by the fire. > AT w725, k&7 CCDP H#EEfE

d. Conditional Core Damage Probability (CCDP) - the > AT w726, wi&H 7 SF HEEAE
likelihood that the fire-induced damage to plant > AT w727, k&) 7e NSP HEE(E
components/electrical cables leads to core damage (post-

fire SSD efforts fail to achieve safe and stable hot

shutdown conditions).

The procedures for the Fire Protection SDP Phase 1 and

Phase 2 analyses are provided in IMC 0609 Appendix F,

including its associated attachments. These procedures are

intended to serve as essentially stand-alone working

application tools and guidance. The procedures include an

expanded description of each analysis step and the

supporting information required

to complete each step. Attachments to the Appendix F

procedures provide additional details and guidance required | NRC

for completion of specific analysis steps. Worksheets for
managing and documenting the analysis are also provided.
This document is intended to provide supplemental
guidance to support implementation of the IMC 0609
Appendix F procedures. In particular, the information in
Section 0308.03F-05 provides additional discussion
intended to enhance the analyst’s understanding of the
procedures. Section 0308.03F-05 also includes a set of
examples illustrating how to the use the tables and plots in
IMC 0609 Appendix F Attachment 8. The text focuses on
expanded discussions on the intent of each analysis step,
and on the relationships between steps.

Section 0308.03F-06 of this document provides basis
discussions supporting each step in the analysis procedure.

4.3 Sy Hr FIE
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04.04 Flexibility in Exercising
the Analysis Procedures
04.04.01 Fire Protection

As discussed in Section 04.02, the Fire Protection SDP uses
simplified versions of fire PRA methods, tools, and
approaches. Fire PRA is, by design, a flexible analysis

NRC
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Significance Determination
Process Flexibility

process. PRA analysts exercise judgement and tailor their
analysis process to suit specific applications. It is intended
that the Fire Protection SDP retain this flexibility.

The analysis procedures involve a series of steps. The order
of the steps, as written, should optimize the analysis of
most fire protection findings. However, situations will arise
where the as-written process flow path may not be the
optimum path. In such cases, the procedures should be
viewed with flexibility and adjustments to either the order
of analysis steps, or to the analysis depth in a specific step
may be considered. This is particularly valid for Steps 2.3
through 2.7.

Sections 0308.03F-05 and 0308.03F-06 provide additional
information about the analysis process, its intent, and the
inter-relationships between various steps. Section
0308.03F-05 provides additional explanatory material in
the form of supplemental background and supporting
information for each analysis task. Section 0308.03F-06
provides information on the underlying basis for the Fire
Protection SDP approach. Reference to this information
should support decision making with regard to process
flexibility.

v KB SDP T, flilg b S 7- i A
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T2 ZREKESNTWD,

04.04.02 Flexibility Examples

This section provides examples where some adjustment of
the analysis process may be appropriate. The examples are
not exhaustive, but rather, are illustrative of the intent with
regard to process flexibility. In general, flexibility may be
exercised in the order of step performance and in the depth
of a given step.

Specific step input assumptions should not be adjusted
except as allowed by the guidance as written. That is, no
adjustments should be made to assigned values for factors
such as screening criteria, FIF, fire intensity profiles, SF,
damage criteria, damage times, suppression times,
suppression reliability, etc., unless the possibility of an
adjustment to suit case-specific factors is called out in the
procedures. Supplemental adjustments to input assumptions
are deferred to Phase 3.

NRC
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04.04.03 Early Completion of a
Later Step

The order in which analysis steps are performed may be
adjusted if early completion of a later step might result in a
finding screening to Green with a reduced level of effort.
a. Example 1: In Step 2.1.6, a designated SSD path is
identified but not credited. Step 2.4 provides refined fire
frequencies for the ignition sources in the fire area under
evaluation, and the screening [ |CDF for the finding

NRC
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determined in Step 2.4.4 is already at 9E-6. Hence, one
additional order of magnitude in risk reduction would result
in a Green color assignment. In this case, it may be more
efficient to develop a refined CCDP value prior to the
development and analysis of specific fire growth and
damage scenarios

(e.g., Steps 2.5.1-2.5.3). Note that in this example, Step 2.5
must be entered assuming fire damage consistent with the
limiting, or most severe, unscreened FDS scenario.

Should the analysis fail to demonstrate the anticipated risk
reduction, the analysis can return to Step 2.5.1 for
completion of the fire growth and damage analysis tasks.
b. Example 2: A finding impacts a fire area with a minimal
set of fire ignition sources. Further, it is expected that the
fire ignition sources will likely screen out as non-
threatening such that no credible fire scenario will be
developed for the fire area. In this case, it may be
appropriate to first complete Worksheets 2.2.2b and 2.2.2¢c
as described in Step 2.2.2, and then perform Step 2.3.2 to
screen ignition sources that are not capable of causing
damage to a target or ignition of a secondary combustible.
If all ignition sources are screened out, the finding screens
to Green and the analysis is complete. If some ignition
sources are retained, perform Step 2.4 to determine the FIF
for each of the unscreened ignition sources and return to
Step 2.1 with the resulting refined area-wide FIF (sum of
FIF for all unscreened ignition sources).

04.04.04 Omission of Non-
Productive Steps

Certain steps may not need to be performed if sufficient
information has already been gathered to determine that no
discernable risk reduction benefit will be gained.

Example: Based on knowledge of the designated SSD path
for a given fire area, a decision may be taken to not credit
that path in the initial stages of analysis. In this case, Step
2.1 might not be formally conducted and the analysis might
proceed directly to Step 2.2 using a screening CCDP value
of 1.0.

NRC
4.4.4 FEAEFER IR AT~ T DEME
(%)

04.04.05 Reducing Analysis
Depth for a Given Step

The depth of analysis pursued in a given step may be
reduced if additional depth is either not needed to conclude
that the finding is Green, or if additional depth will not
provide any discernible risk reduction benefit.

Example: The fire area impacted by a finding has full
coverage sprinkler protection that is not impacted by the
finding. Step 2.7.1 has been completed, and the actuation

NRC
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time analysis in Step 2.7.3 reveals that the sprinklers will
actuate at least 10 minutes prior to the estimated fire
damage time, even for the individual fire scenario with the
shortest damage time (from Step 2.7.1). Hence, the
sprinklers will be given maximum credit in all scenarios for
suppressing the fire prior to damage (98 percent based on
general system reliability, see Table A7.1 in Attachment 7
to Appendix F).

This result indicates that, at worst, a 0.02 NSP (1 — 0.98 =
0.02) can be applied to all scenarios reflecting credit only
for the fixed suppression system. The added consideration
of manual firefighting can only improve this value (reduce
the NSP). Hence, crediting only the fixed suppression
system would be conservative.

05 SUPPORTING GUIDANCE
AND EXPLANATORY
MATERIAL

This section provides supporting guidance and additional
explanation of the various steps in the Fire Protection SDP
analysis procedure. The material includes additional
discussion of the relationship between steps, PRA methods
background information, and historical perspectives
relating to the Fire Protection SDP analysis approach. The
information in this section is not required for completion of
an SDP Phase 1 or Phase 2 analysis; rather, it is intended to
enhance the analyst’s understanding of the analysis
approach.
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05.01 Phase 1 Analysis
Supporting Information

05.01.01 Step 1.1: Provide Statement of Fire Inspection
Finding

No supplemental guidance is provided regarding this step.
05.01.02 Step 1.2: Assign a Fire Finding Category

No supplemental guidance is provided regarding this step.
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05.02 Phase 2 Analysis
Supporting Information
05.02.01 Step 2.1: Bounding
Risk Quantification

Rather than quantifying [ /CDF based on the sum of the risk
contributions from all credible fire scenarios in the area
under evaluation, Step 2.1 obtains a conservative estimate
of L/CDF based on bounding area-wide values for the PRA
risk quantification terms discussed in Section 04.02.02. In
fact, the screening check in this step considers only the DF,
the fire area FIF, and the fire-induced CCDP. In the context
of the six-term risk quantification framework discussed in
Section 04.02.02, this screening step (1) does not account
for the fact that some fires in the area under evaluation may
not cause damage, and (2) gives no credit to fire
suppression. In mathematical terms, SF and NSP are, in
effect, both set to 1.0 in this step. In addition, the fire area
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fire frequency does not credit potential adjustments, i.e.,
AF = 1.0. DF is determined in Step 2.1.1 and remains at the
same value in all subsequent Phase 2 quantification
calculations. A bounding FIF is determined in Step 2.1.2
based on the functionality of the area under evaluation. A
first-level estimate of the fire-induced CCDP is calculated
in Step 2.1.6 based on the potential to credit the post-fire
SSD path. All fire PRA risk quantification terms, except
DF, will be refined in subsequent steps of the Phase 2
analysis.

05.02.01.01 Step 2.1.1: Estimate the Duration Factor

The DF value determined in this step is final. In other

words, the same value is used in all Phase 2 risk
quantification steps.

Identify the Designated Post-Fire SSD Path
Fire protection regulations require that licensees identify,

analyze, and protect a designated post-fire SSD path that
will remain free of fire damage given a fire impacting any
single fire area in the plant. In Step 2.1.6, the analyst is first
asked to identify this designated SSD path. This part of the
step also involves gathering basic information to
characterize this SSD path.

The SSD path should be documented in the licensee’s post-
fire SSD analysis. The designated post-fire SSD path may
vary by plant location and should be identified for each fire
area to be inspected.

Assess the Unavailability of the Identified SSD Path
In the second part of Step 2.1.6, a total unavailability factor

is assigned to the post-fire SSD path. The value used is
either 1.0 (no credit - assigned when the SSD path fails to
meet the independence criteria), 0.1, or 0.01. The
unavailability factors are based on the characteristics of the
SSD path. The assessment criteria are described in Table
2.1.4 in Appendix F. In general, terms, the unavailability
factor is based on the failure probability for the weakest
link in the SSD path.

Assess the Independence of the Identified SSD Path

The intent of the third part of Step 2.1.6 is to determine if
the designated SSD path is independent of all fire damage

scenarios that might be developed in later steps of the
analysis. If the SSD path might be damaged in one or more

fire scenarios, then crediting the SSD path at this early
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stage of analysis could lead to false-negative findings.

It is, in fact, likely that the SSD path could be credited in
some fire scenarios, even if it cannot be credited in all
possible scenarios. However, at this stage of analysis,
specific fire damage scenarios have not been defined. This
does not take place until Step 2.4 has been completed.
Hence, a conservative assessment of SSD path
independence is necessary. Credit for the SSD path is
reassessed in Step 2.5 once the specific fire damage
scenarios have been defined.

05.02.02 Step 2.2: Identifying
Credible Fire Scenarios and
Information Gathering

05.02.02.01 Step 2.2.1: Initial FDS Assignment
The initial assignment of FDS scenarios is intended to

focus the analysis on those fire scenarios that may change
as a result of a finding.

Example: If the finding is a degraded fire barrier element
separating two fire areas (category: fire confinement) then
only fire scenarios leading to the spread of fire between
these two fire areas are relevant to the risk increase

NRC
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calculation. Any fire scenario that impacts only one fire (EH%)

area or the other will not change as a result of the observed

fire barrier degradation.

The initial FDS assignment is broadly inclusive of potential

fire scenarios.

05.02.03.01 Step 2.3.1: Characterize Fire Ienition Sources

Characterization of a fire ignition source means that the

initial HRR profile (before fire spread to secondary

combustibles) is set, and a specific location is assigned to

the fire. Additional guidance to address these two aspects

of ignition source characterization is provided below. In

some cases, the Phase 2 analysis can be made more

efficient by considering ignition sources of a particular type NRC
05.02.03 Step.2.3: Ignlt.lon as a group. Add'ltlo'nal gul'dance 'for grouplng 1gr'11t10n 523 AT v 23 BKFEOA TV —= T Lok
Source Screening and Fire sources and assigning their location is also provided below. U F Ok
Scenario Refinement CEIR)

Assigning a Location to Fire Ignition Sources:

Fixed fire ignition sources are assigned to their actual
physical location:

a. In plan view, the fire location for a fixed fire ignition
source is the physical center of the fire ignition source
itself, unless this choice is in obvious conflict with the
likely location of a fire involving the source. However, the

horizontal distance to the nearest edge of the ignition
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source is used to determine whether a target is within the
radial ZOL.

b. The fire base for closed top electrical enclosures (i.e.,
enclosures without horizontal top vents or openings) is
assumed to be at 1 ft. below the top of the enclosure as
determined from a walkdown. For electrical enclosures not
sealed at the top, the fire base is placed at the top of the
enclosure. (Reference 12, FAQ 08-0043)

c. For electric motors sealed at the top, the fire base height
is the elevation of the highest vent. (If the vent location is
not known, assume the fire base height to be 1 ft. below the
top of the motor, but not below the base of the motor
housing.) For a motor not sealed at the top, the fire base
height is at the top of the motor. (Reference 10)

d. The assumed fire base height for dry transformers sealed
at the top and fully sealed dry transformers is 1 ft. below
the top. For a dry transformer not sealed at the top, the fire
base height is at the top of the transformer. Alternatively,
for side-vented dry transformers, the analyst can locate the
fire base at the uppermost vent. (Reference 12)

e. The default elevation of the fire base for transient
combustibles is 0.5 ft. above the floor. (Reference 13)

Plume Centerline Temperature Correlation

The plume centerline temperature correlation described in
Chapter 9 of Reference 11 was used in conjunction with
heat soak method calculations to develop the vertical ZOI
tables and plots in Attachment 8 to Appendix F. The
following FDTs spreadsheet can be used to calculate the
centerline temperature of a buoyant fire plume and the
vertical ZOI:

Radiant Heat Flux Calculation
A modified version of the “Solid Flame Radiation Model”
for estimating the radiant heat flux to a target described in

Chapter 5 of Reference 11 was used in conjunction with
heat soak method calculations to develop the radial ZOI
tables and plots in Attachment 8 to Appendix F. The
following FDTs spreadsheet can be used to calculate the
radiant heat flux from the fire to a target and the radial
ZOI:
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05.02.04 Step 2.4: Final Fire
Ignition Frequency Estimates

05.02.04.01 Step 2.4.1: Nominal Fire Frequency
Estimation

FIFs for a range of ignition sources are tabulated in
Attachment 4 to Appendix F. For most fire ignition sources,
the fire frequency is provided on a per component basis.
However, for non-qualified cables, transients, and hot work
a relative ranking of fire areas as low, medium, or high is
required. The guidance for assigning these rankings is
provided in Attachment 4 to Appendix F. In addition, Table
A4.1 in Attachment 4 to Appendix F gives plant-wide FIFs
for battery chargers and junction boxes. Total plant-wide
unit counts need to be obtained to determine the per unit
frequencies for these ignition sources. Furthermore, the
following ignition sources require a HEAF zone-wide unit
count to determine the per unit FIF from the FIF provided
in Table A4.1 in Attachment 4 to Appendix F:

* Load center HEAFs — requires an estimate of the total
number of supply circuit breakers.

» Switchgear HEAFs — requires an estimate of the total
number of switchgear banks in the HEAF fault zone (1
or 2) where the switchgear unit under analysis is
located.

* Non-segregated bus duct HEAFs — requires an estimate
of the number of non-segregated bus duct transition
points, or the total length of non-segregated bus ducts
in the bus duct HEAF fault zone (BDUAT or BDSAT
versus BD1, BD2 or BDLV) where the non-segregated
bus duct under analysis is located.

The location of the switchgear and non-segregated bus duct
in the electrical distribution system of the plant in
discussed in detail in Reference 15, and is summarized in
Attachment 3 to Appendix F.
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05.02.05 Step 2.5: Final
Conditional Core Damage
Probability Estimates

Determination

The purpose of Step 2.5 is to define the target set that will
be damaged in the postulated FDS1, FDS2, and FDS3
scenarios initiated by the unscreened ignition sources as
determined in

Step 2.3 of the Fire Protection SDP. Guidance for the
identification of targets and their damage and ignition
criteria is provided in Attachment 6 to Appendix F. Once
the damaged targets sets have been defined, the senior
reactor analyst (SRA) can use the SPAR models to
determine the corresponding CCDP for each fire scenario.
At the discretion of the SRA, the CCDP obtained at this

NRC
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stage may account for effects due to human error and/or
spurious operation. Typically, these effects are not
considered in the Fire Protection SDP until Phase 3. Fire
human reliability analysis guidelines are provided in
NUREG-1921 (Reference 16). Spurious operation
occurrence and duration exceedance probabilities are
reported in NUREG/CR-7150, Vol. 2 (Reference 17).

05.02.06 Step 2.6: Final Fire
Severity Factor Estimates

In the present Fire Protection SDP, the SF for fixed and
transient ignition sources is determined based on the HRR
required to cause damage to the nearest and most
vulnerable target. If this target is located in the buoyant
plume, the SF can be determined from table/plot set D in
Attachment 8 to Appendix F as a function of the elevation
of the nearest and most vulnerable target above the ignition
source. An example of using the pre-calculated SF tables
and plots in set D is presented in Section 05.03.04. If the
nearest and most vulnerable target is not in the buoyant
plume, but heated by radiation, the SF can be determined
from table/plot set E in Attachment 8 to Appendix F. An
example of using the pre-calculated SF tables and plots in
set E is presented in Section 05.03.05. HEAFs and liquid
fuel spill fires (confined and unconfined) are assigned an
SF of 1.0.
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05.02.07 Step 2.7: Final Non-
Suppression Probability
Estimates

The NSP for a specified fire scenario is a function of (1)
the time available between start of the fire and failure of
the critical component associated with the target set
(usually cables) as determined by the plant response to the
initiated accident scenario, (2) the time to damage of the
target set for the scenario and (3) the time to suppression of
the fire. The damage time for FDS1 scenarios is determined
from table/plot set D for targets in the buoyant plume and
from table/plot set E for targets heated by radiation.
Examples to illustrate the use of these tables and plots are
provided in Sections 05.03.04 and 05.03.05 for set D and
E, respectively. The approach for determining the damage
time for FDS2 scenarios involving secondary combustibles
is illustrated in Section 05.03.03.02.
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05.03 Attachment 8: Tables and
Plots Supporting the Phase 2
Risk Quantification

Attachment 8 to Appendix F consists of a collection of
tables and plots that are used in support of a Phase 2
assessment. Various FDTs from Reference 14 were used to
generate the data that are presented in the tables and plots.
To automate the process the FDT calculations were

NRC

S3VEAES 1 72— X2 U RV EMEAEAMITARE X

10\ A7

v' MCO0609 % F OFRfF 8 137 =— X 2 DFfi &
HFH-0IEHEnERETTT7DaLy

3.3.9-16




implemented in a series of spreadsheets. The assumptions
and background for these calculations are discussed in
Section 06.03. Eight sets of plots and tables were
developed. The use of each set is illustrated below by

means of examples.
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05.03.01 Table/Plot Set A:
Vertical and Radial Zone of
Influence

Table/plot set A provides the vertical and radial ZOI for
fixed and transient ignition sources, and for confined liquid
fuel pool fires and unconfined liquid fuel spill fires. It is
used to screen ignition sources that cannot cause damage to
components or cables in the fire area and that are not
capable of causing fire to spread to secondary combustibles
(Step 2.3.2 in Appendix F), and to identify the damaged
target set for a specified FDS1 scenario (Step 2.5.1 in
Appendix F).
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05.03.02 Table/Plot Set B:
Minimum HRR to Create a
Damaging HGL

Table/plot set B provides the minimum HRR that is needed
to create damaging HGL conditions for a range of
compartment sizes and different target types. It is used to
screen ignition sources that are not capable of generating a
damaging HGL (Step 2.3.3 in Appendix F), and to identify
ignition sources and fire scenarios involving secondary
combustibles that can cause development of a damaging
HGL in the fire area(s) under evaluation (Steps 2.5.2 and
2.5.3 in Appendix F).
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05.03.03 Table/Plot Set C: HRR
Profiles of Fires Involving
Cable Trays

Table/plot set C provides the combined HRR of an ignition
source and a vertical stack of between one and seven
horizontal cable trays as a function of time for various
ignition source- cable tray configurations. This set is used
in conjunction with table/plot set B to determine if and
when a fire scenario involving secondary combustibles will
cause a damaging HGL in the fire area (Steps 2.5.2 and
2.5.3 in Appendix F).
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05.03.04 Table/Plot Set D:
Severity Factor and Damage
Time vs. Vertical Target
Distance

To develop table/plot set D, calculations were performed to
determine the highest elevation and corresponding time at
which a target will be damaged, or a secondary
combustible will ignite when exposed in the plume of an
ignition source with a HRR profile that corresponds to a
specified SF. Each table and plot provides the elevations
and damage times corresponding to SFs ranging from 0.02
to 0.75 for one of the fixed or transient ignition sources
listed in Attachment 5 to Appendix F, located either in the
open or in a corner. Table/plot set D is used in Appendix F
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to conservatively estimate the SF for a target or secondary
combustible located within the vertical ZOI based on its
elevation above the ignition source (Step 2.6.1), and to
determine the corresponding damage or ignition time
(needed to calculate the NSP in Step 2.7.1).

05.03.05 Table/Plot Set E:
Severity Factor and Damage
Time vs. Radial Target Distance

To develop table/plot set E, calculations were performed to
determine the longest radial distance at which a target will
be damaged, or a secondary combustible will ignite when
exposed to the radiant heat flux from an ignition source
with a HRR profile that corresponds to a specified SF. Each
table and plot provides the radial distances corresponding
to SFs ranging from 0.02 to 0.75 for one of the fixed or
transient ignition sources listed in Attachment 5 to
Appendix F. Table/plot set E is used to conservatively
estimate the SF for a target or secondary combustible
located within the radial ZOI based on its distance from the
ignition source (Step 2.6.1), and to determine the
corresponding damage or ignition time (needed to calculate
the NSP in Step 2.7.1).
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05.03.06 Table/Plot Set F:
Detector Actuation and
Sprinkler Activation Times

Table/Plot set F consists of three subsets of tables:

a. Tables to determine smoke detector
actuation time as a function of the ceiling
height above the fire and the radial
distance between the detector and the fire
(Step 2.7.2).

b. Tables to determine sprinkler activation time
for fixed and transient ignition source fires
as a function of the ceiling height above the
fire and the radial distance between the
sprinkler head and the fire (Step 2.7.3).

C. Tables to determine sprinkler activation time
for fires with an unknown HRR profile as a
function of the ceiling height above the fire
and the radial distance between the sprinkler
head and the fire (Step 2.7.3).
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06 BASIS

06.01 Phase 1 Analysis Basis
06.01.01 Step 1.1: Provide
Statement of Fire Protection
Finding

A clear description of the fire finding is necessary to ensure
that it is assigned to the appropriate category.
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06.01.02 Step 1.2: Assign a Fire
Finding Category

The finding categories are assigned primarily as a tool for
guiding aspects of the analysis. The finding categories map
directly to the fire protection DID elements. Certain steps
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in the analysis are only relevant to specific types of ICEE~Y B TIN5,
findings, and other steps are skipped for specific types of
findings.

Assignment of a Degradatio Ji - /) Bl /T ting
Degradatio il /) Bl T tings are defined in a context
explicitly consistent with the fire PRA approach and the
overall objective of the SDP as a risk-informed analysis
tool. The generic definitions are explicitly tied to the level
of credit that will be given to a degraded fire protection
program element in the subsequent PRA-based analyses.
All case specific degradatio Jii-1- /)81l tings have been
established consistent with the generic definitions of High
and Low Degradation as discussed in Attachment 2 to
Appendix F. Specific bases for the degradatio J5i-1 /74l
JT tings assigned to specific types of findings are discussed
in the subsections that follow.

Fire Prevention and Administrative Controls Programs
Fire prevention and administrative controls program
degradations focus on issues related to hot work fire
watches and combustible materials controls.

Fixed Fire Detection & Suppression Degradation

The degradatio Jii1- /) 8Ll JT° tings for fixed fire detection
and suppression systems are intended to reflect the general
functionality of the system in light of the noted
degradation. Many minor deviations from the code of
record are possible that would not substantially degrade the
system performance. These types of degradations are
assigned to the low category.
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06.01.03 Step 1.3: Low
Degradation Deficiencies

Fire Barrier Degradation

The fire barrier degradatio Jii- /)i T ting is tied to the
expected performance time of the degraded barrier in terms
of its fire resistance or its ability to prevent failure or
ignition of the SSD-credited equipment protected by the
barrier. Indeed, this is how the degradations are reflected in
risk quantification. The examples are taken from the
experience of field inspectors, NRC headquarters staff,
research, and the plants themselves.

SSD Findings

The SSD finding degradation levels are intended to align
with the generic definitions. However, in this context the
interpretation focuses somewhat more sharply on
‘reliability’ issues. For example, a fire suppression system
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can be compared to a code of record and deviations can be
readily identified. SSD provisions rarely have such a
definitive yardstick against which they can be measured.
SSD findings are more likely to hinge on qualitative
factors. For example, issues likely to arise could include
the adequacy of post-fire SSD procedures, the reliability of
a proposed SSD path, unavailability of required functions,
likelihood of spurious equipment operations, etc. The
criteria, as written, reflect the qualitative nature of these
findings. It is expected that considerable judgement on the
part of the practitioner will be required to properly assess
SSD findings.

Low Degradation Deficiency Screening Check

The first question in the qualitative screening check asks if
a low degradatio Jit - /7 #L| T ting was assigned to the
finding. By design, the definition of low degradation
implies that the performance and/or reliability of the fire
protection feature is minimally impacted by the noted
degradation finding. Hence, the feature would be given
essentially full credit in the PRA-based analysis. In this
case, the risk change is essentially zero, and the finding
should be screened to Green.

Question 1.3.1-A accomplishes this action.

06.01.04 Step 1.4: Qualitative
Screening Questions

Step 1.4 consists of a series of questions that are used to
determine whether the finding can be screened to Green
without the need to perform a quantitative analysis. The
basis for each of the qualitative screening questions, which
are specific to the finding category assigned in Step 1.2, is
discussed below.
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06.01.05 Step 1.5: Screen
Based on Licensee Fire PRA
Results

Many NPPs in the U.S. have transitioned to a risk-informed
performance-based fire protection program in accordance
with NFPA 805 (Reference 9) via 10CFR50.48(c). For
these and other plants with a fire PRA, the results of the
licensee’s PRA-based risk evaluation can serve as the basis
for screening a finding to Green, provided a SRA reviews
and approves.
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06.02 Phase 2 Analysis Basis
06.02.01 Step 2.1: Bounding
Risk Quantification

Entry into Step 2.1 implies that the finding was assigned a
greater than low degradatio Jit - /78| T ting (low
degradation findings Screen to Green in Step 1.3). Hence,
one element of the fire protection program will receive
either no credit or credit that has been substantially
degraded in subsequent analysis steps. On this basis, a
quantitative screening check is performed based on the
product of DF and conservative estimates of area FIF and
CCDP.
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06.02.02 Step 2.2: Identifying
Credible Fire Scenarios and
Information Gathering

A fire scenario starts with an ignition source and may lead
to damage of one or several PRA targets in the area(s)
under evaluation. In this step, information is collected for
the ignition sources in the area(s) under evaluation that
have the potential of starting a fire that contributes to the
CDF, and for the targets that could be damaged in fires
that are initiated by these ignition sources. Some fire
scenarios involve secondary combustibles, and information
for those is collected in this step as well. The ignition
source, secondary combustible, and target data collected in
this step define the fire scenarios that are considered
credible at this stage, and that may need to be included in
the final risk quantification for the area(s) under evaluation.
The list of credible fire scenarios is refined in future steps.
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06.02.03 Step 2.3: Ignition
Source Screening and Fire
Scenario Refinement

06.02.03.01 Step 2.3.1: Characterize Fire Ignition Sources
For each ignition source identified in Step 2.2.2, a HRR
profile and nominal location are assigned. The HRR
profiles for various ignition sources can be found in
Attachment 5 to Appendix F. The basis for these profiles is
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discussed below.

06.02.04 Step 2.4: Final Fire
Ignition Frequency Estimates

06.02.04.01 Step 2.4.1: Nominal Fire Frequency
Estimation

In many ways FIF is estimated in exactly the same manner
used in most current fire PRAs. The most significant
extension applied in the SDP is the use of component or
fire ignition source specific FIFs for nearly all sources (a
few sources require the analyst to estimate the total plant-
wide or HEAF fault zone-wide unit count). Implementation
of this approach did require significant simplification to the
application process. The major difference for the Fire
Protection SDP is that, with a few exceptions, the analyst is
not asked to count fire sources throughout the plant, only
those in the fire area under analysis. In other PRA analysis
methods, it is assumed that the analyst will have a complete
count of fire ignition sources throughout the plant. Hence,
the generic plant-wide FIF is partitioned to individual
components based on the plant-specific total component
count. In the SDP, generic or representative component
counts are applied, and the generic plant-wide FIF is
partitioned to individual components based on these
generic component count values.
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06.02.05 Step 2.5: Final
Conditional Core Damage
Probability Estimates
Determination

Step 2.5.1: Determine Damaged Target Set and CCDP for
FDS1 Scenarios

In Step 2.2.2, the analyst identified all ignition sources in
the area under evaluation, and for each of these sources
determined the targets that could potentially be damaged
and secondary combustibles that could potentially be
ignited. The location of these damage and ignition targets
was recorded on form 2.2.2b (for fixed ignition sources and
oil fires) and 2.2.2c (for transient combustibles). This
information was then used in Step 2.3.2 to screen ignition
sources that are not capable of initiating an FDS1 scenario.
In Step 2.5.1 the information recorded on forms 2.2.2b and
2.2.2c is further used to determine the damaged target set
for each of the unscreened ignition sources in Step 2.3.2.
The damaged target set consists of the collection of targets
that are located within the ZOI of the ignition source.

NRC

625 27T v 2.5 RAEHTR AR & I AR

HEEME DR IE
VARSI TR SR AT Z IR D RS MR HE B O TR E
B2 04 %A

{

-
—

06.02.06 Step 2.6: Final Fire
Severity Factor Estimates

06.02.06.01 Step 2.6.1: Determine Severity Factors
Phase 2 of the Fire Protection SDP does not involve a step
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to determine the SF for HEAFs and oil fires because it
specifies the SF for the ignition source types and HRRs that
need to be considered in a Phase 2 analysis. The SF for
HEAFs is equal to 1.0. For oil fires, two scenarios need to
be considered. The first scenario assumes that 100 percent
of the available amount of oil has spilled. The SF for this
scenario is 0.02. The SF for the second scenario, which
assumes a 10 percent spill, is 0.98 (Reference 8). For
confined oil fires, it is not necessary to evaluate the two
scenarios if the containment volume is large enough to hold
100 percent of the oil that can be spilled. Consequently,
Step 2.6.1 in Appendix F only determines the SF for
scenarios initiated by fixed or transient ignition sources.
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06.02.07 Step 2.7: Final Non-
Suppression Probability
Estimates

Additional guidance for the fire NSP analysis performed in
this step is provided in Attachment 7 to Appendix F.

Step 2.7.1: Determine Damage and Ignition Times

For FDS1 scenarios, damage occurs when the HRR of the
ignition source is sufficient to cause damage to the nearest
and most vulnerable target. The heat soak method is used to
determine the time when this occurs (or whether it will
occur at all) for a specified HRR profile. Table/plot sets D
and E in Attachment 8 to Appendix F can be used to
determine the damage time for FDS1 scenarios as a
function of vertical or radial distance from the ignition
source to the nearest and most vulnerable target,
respectively. Examples in Sections 05.03.04 and 05.03.05
illustrate how these tables and plots can be used.
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06.03 Attachment 8: Tables and
Plots Supporting the Phase 2
Risk Quantification

This section provides the basis and assumptions for the
tables and plots that support the risk quantification in Phase
2 of the Fire Protection SDP. The tables and plots are
compiled in Attachment 8 to Appendix F. The following
table/plot sets have been developed:

a. Set A: Vertical and Radial ZOl,

b. Set B: Minimum HRR to Create a Damaging HGL;

c. Set C: HRR Profiles of Fires Involving Cable Trays for
Different Ignition Sources;

d. Set D: Severity Factor and Damage Time versus Vertical
Target Distance;

e. Set E: Severity Factor and Damage Time versus Radial
Target Distance;

f. Set F: Detector Actuation and Sprinkler Activation
Times.
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Subsequent subsections describe the basis and assumptions
for the calculations that were performed to generate each
table/plot set.

06.03.01 Table/Plot Set A:
Vertical and Radial ZOI

Table/plot set A provides the vertical and radial ZOlI for
fixed and transient ignition sources, confined liquid fuel
pool fires and unconfined liquid fuel spill fires. It is used in
the Fire Protection SDP to screen ignition sources that
cannot cause damage to components or cables in the fire
area, that are not capable of causing fire to spread to
secondary combustibles (Step 2.3.2), and to identify the
potentially damaged target set for given FDS1 scenarios
(Step 2.5.12).
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06.03.02 Table/Plot Set B:
Minimum HRR to Create a
Damaging HGL

Table/plot set B provides the minimum HRR that is needed
to create damaging HGL conditions for a range of
compartment sizes and different target types. It is used in
Appendix F to screen specific liquid pool and spill fire
scenarios (Steps 2.3.3 and 2.3.4), and to identify scenarios
involving secondary combustibles that can cause a
damaging HGL in the fire area (step 2.5.2).
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06.03.03 Table/Plot Set C: HRR
Profiles of Fires Involving
Cable Trays

Table/plot set C provides the combined HRR of an ignition
source and a vertical stack of between one and seven
horizontal cable trays as a function of time for various
ignition source/cable tray configurations. This set is used in
Steps 2.5.2, 2.5.3 and 2.7.1 in conjunction with table/plot
set B to determine if and when a fire scenario involving
secondary combustibles will cause a damaging HGL in the
fire area.
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06.03.04 Table/Plot Set D:
Severity Factor and Damage
Time vs. Vertical Target
Distance

To develop table/plot set D, calculations were performed to
determine the highest elevation and corresponding time at
which a target will be damaged or a secondary combustible
will ignite when exposed in the plume of the ignition
source with a HRR profile corresponds to a specified SF.
Each table and plot provides the elevations and damage
times corresponding to SFs ranging from 0.02 to 0.75 for
one of the fixed or transient ignition sources listed in
Attachment 5 to Appendix F, located either in the open or
in a corner. Table/plot set D is used in Appendix F to
conservatively estimate the SF for a target or secondary
combustible located within the vertical ZOI based on its
elevation above the ignition source (Step 2.6.1), and to
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determine the corresponding damage or ignition time
(needed to calculate the NSP in Step 2.7.1).

06.03.05 Table/Plot Set E:
Severity Factor and Damage
Time vs. Radial Target Distance

To develop table/plot set E, calculations were performed to
determine the longest radial distance at which a target will
be damaged or a secondary combustible will ignite when
exposed to the radiant heat flux from an ignition source
with a HRR profile that corresponds to a specified SF. Each
table and plot provides the radial distances corresponding to
SFs ranging from 0.02 to

0.75 for one of the fixed or transient ignition sources listed
in Attachment 5 to Appendix F. Table/plot set E is used to
conservatively estimate the SF for a target or secondary
combustible located within the radial ZOl based on its
distance from the ignition source (Step 2.6.1), and to
determine the corresponding damage or ignition time
(needed to calculate the NSP in Step 2.7.1). The
development of table/plot set E involved the same steps as
for table/plot set D; except that the approach to determine
the radial ZOI for a specified HRR profile described in
Section 06.03.01.03 was used to calculate the radial ZOlI
and corresponding damage time for each of the SF values.
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06.03.06 Table/Plot Set F:
Detector Actuation and
Sprinkler Activation Times

Table/Plots set F consists of three subsets of tables:
a. Tables to determine smoke detector actuation
time.
b. Tables to determine sprinkler activation time for
fixed and transient ignition source fires.
C. Tables to determine sprinkler activation time for
fires with an unknown HRR profile.
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01 PURPOSE

The purpose of this basis document is to provide
background information for the probabilistic risk
assessment (PRA) models used to develop IMC 0609
Appendix G, Attachment 3 for boiling water reactors
(BWRs) and the associated BWR shutdown template, and
Attachment 2 for pressurized water reactors (PWRs) and
the associated PWR shutdown template.
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02 INTRODUCTION

Studies conducted from the late 1980s onward indicate that
core damage frequencies during shutdown are comparable
to risks at-power. Results from EPRI 1003465 (“Low
Power and Shutdown Risk Assessment Benchmarking
Study”) are reproduced below in Tables 1 and 2. These
tables document shutdown analysis from 2002 and
illustrate this insight. The BWR in the EPRI study was a
dual unit General Electric BWR 4, and the PWR was a dual
unit Westinghouse four-loop plant. US plant availability
has increased substantially over the subsequent decades,
decreasing the time spent in shutdown. The average
refueling outage duration in 2019 was 36 days. In addition,
industry has placed additional attention on shutdown risk
with the implementation of NUMARC 91-06 (“Guidelines
for Industry Actions to Assess Shutdown Management™),10
CFR 50.65(a)(4) (i.e., the maintenance rule) and Generic
Letter 88-17 (Loss of Decay Heat Removal — 10 CFR
50.54(f)). The risk during outages is not equally
distributed, as much of the risk is concentrated early in the
outage during periods of comparably low reactor coolant
system (RCS) water levels. The IMC shutdown models
used in the procedure account for those drivers of
shutdown risk, i.e., time after shutdown, water level, and
equipment availability. The above insights are also true for
new reactor designs (AP1000 Design Certification
Document, PRA Results and Insights Chapter 59).
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02.01 Model Scope

This methodology covers shutdown operations, which
begin when the licensee has met the entry conditions for
residual heat removal (RHR) or decay heat removal (DHR),
and RHR/DHR cooling has been initiated, and end when
the licensee is heating up and RHR has been secured.

It focuses on reactor shutdown operations when more than
one used fuel assembly (i.e., an assembly that contains
fission products and thus decay heat) is in the reactor
vessel. This methodology does not apply to a reactor
containing no used fuel assemblies nor to the spent fuel
pool. During core offloading, shuffling, or reloading the
number of used fuel assemblies in the reactor can be less
than a full core, thus, the decay heat level in the reactor
correspondingly decreased. As the decay heat levels
decrease, the time to boil and the time to core uncovery
decrease and therefore, the probability of core damage.
Thus, if an analysis is required when the number of used
bundles in the core has been reduced from a full core

compliment, the corresponding risk should also be reduced.
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02.02 Limitations of Shutdown
Risk Analysis Model

Three approaches for shutdown risk analysis are used to
evaluate shutdown conditions in this methodology. Two
templates were developed - one for a BWR and a second
one for a PWR. For the AP1000, an advanced PWR, a third
approach was used. This will be discussed further below.
The BWR and PWR templates are simplified tools that
generate an order-of-magnitude assessment of the risk
significance. They are intended to be conservative with the
expectation that a conservative analysis will appropriately
screen many if not most situations to Green, and those that
do not screen to Green will be given a more comprehensive
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and realistic evaluation. However, experience using these
methods shows that the templates are not always
conservative. Thus, the analyst must approach the task with
judgement and deviate from the methods when it is obvious
that the methods are not conservative.
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03 CHARACTERIZATION OF
SHUTDOWN OPERATIONS

The risk significance of an inspection finding at shutdown
depends on the plant configuration. To account for the
plant’s changing configuration and decay heat level during
shutdown, this PRA model parses an outage into plant
operational states (POSs) and time windows (TWs). The
plant response to a loss or interruption of RHR is assumed
to remain constant during a given POS. TWs are used to
separate POSs occurring early in the outage when decay
heat is high from POSs occurring late in the outage when
decay heat levels are comparatively low.
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04 SHUTDOWN INITIATING
EVENTS

An initiating event at shutdown is defined as an event that
causes a loss or interruption of the shutdown cooling
function. This template considers the three internal
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initiators known to dominate internal-event shutdown risk
based on the Grand Gulf Shutdown PRA (NUREG/CR-
6143) and the Surry Shutdown PRA (NUREG/CR-6144).
The following are the initiating events considered, with
their applicability to the three POSs.
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05 SHUTDOWN INITIATING

Initiating event frequencies were estimated by searching
LERs from 1992 to 1998 (Loss of Shutdown Cooling
Initiating Events Data Summary (1992-1998), Jim
Houghton, RES, NRC Internal Report) and totaling the
number of refueling hours. This is the source for the IEL
found in the tables below and in the corresponding tables of
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For each event tree, there is an associated worksheet that
defines each top event function in the event tree by:
*Top Event Function - A key safety function that is
necessary to restore core cooling given a loss or
interruption of the RHR function (e.g., the operator initiates
RCS injection before core damage). NRC
*Success Criteria - The minimum set of equipment thatcan | 6. 1 X2 F Y U —FF )L
be used to fulfill the top event function. 6.1 B3
. .. . . on W A >
06 EVENT TREE MODELS sInstrumentation - The minimum set of instrumentation vV A X MU —OREE &R SR

06.01 Overview

needed by the operator to fulfill the top event function.
*Equipment Credit - The credit given to the top event
function by the analyst based on all available systems able
to fulfill the top event function. If temporary equipment is
credited, then use IMC 0609 Appendix G, Attachment 3,
Table 6 for BWRs and Attachment 2, Table 7 for PWRs.
*Operator Credit - The credit given for the operator to
perform the corresponding top event function. The default
operator credit for performing the top event assumes that:
(1) the success criteria for the top event function has been
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met, and (2) the minimum set of instrumentation needed by
the operator is available and providing reliable indication.
Operator credits were developed using the SPAR-H
methodology (NUREG/CR-6883, The SPAR-H Human
Reliability Analysis Method).

06.02 Event Tree Success
Criteria

The Success Criteria for the BWR Shutdown Template is
based on the RES Grand Gulf PRA referenced in Table
5.1.1 of NUREG/CR -6143 Vol 2. Part 1A
(ML0705306690). For PWRs the success criteria are based
on Byron 1 and 2 low power shutdown PRA and is
reproduced here:

NRC
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06.03 General
Description/Philosophy for
Event Trees

06.03.01 LOLC Event Trees
(PWRs Only)

The LOLC event trees is defined as (1) the operator
overdrains the RCS to reach midloop conditions such that
the RHR function is lost, and (2) the operator fails to
maintain level control and/or RHR flow control while in
midloop such that air is entrained into the RHR system and
the RHR function is lost. The LOLC does not require
termination of the RCS leak path since it is assumed it will
terminate without operator action when level goes to the
bottom of the hot leg.

NRC
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06.03.02 LOI Event Trees

In recent years, industry has worked to reduce spurious and
therefore, unnecessary isolation of the RHR/DHR system
with the design of reducing shutdown risk. Often these
efforts involve modifications that remove the auto
isolations. Sometimes these modifications remove or
reduce the ability to isolate valves from the main control
room. If this type of modification has been implemented,
analysis of associated events should take those
modifications into consideration by potentially reducing the
initiating event likelihood and/or increasing the human

error probability associated with manually isolation.

NRC
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06.03.03 LORHR Event Trees

BWR

The LORHR event trees are defined as losses or
interruptions of the RHR system due to failures of the RHR
system and/or its support systems (such as service water or
DC power). Recovery of RHR must take place before (1)
RHR shutoff head is reached in POS 1, or (2) low RCS
level is reached in POS 2 when RHR is automatically
isolated, else RCS injection is required to prevent core
damage. It is assumed that automatic emergency core

NRC
6.3.3 LORHR A X2 Y U —
v BWR 3 L UVPWR {22V T, LORHR A X
Y — DR

3.3.10-8




cooling via a low-pressure coolant injection (LPCI) train is
not available since the LPCI train would have been re-
configured for RHR recovery.

In recent years, industry has worked to reduce spurious and
therefore, unnecessary isolation of the RHR/DHR system
which are the largest contributor to losses of RHR. Often
these efforts involve modifications that remove the auto
isolations. Sometimes these modifications remove or
reduce the ability to isolate valves from the main control
room. If this type of modification has been implemented,
analysis of associated events should take those
modifications into consideration by potentially reducing the
initiating event likelihood and/or increasing the human
error probability associated with manually isolation.

PWR

The LORHR event trees evaluate losses of the operating
train of RHR that result from failures of the RHR system
itself or from failures of the RHR support systems. These
failures could also cause failure of the standby RHR
system. The analyst is asked to consider whether RHR can
be recovered prior to boiling to account for the possibility
of voids being swept into the RHR pumps, necessitating
that the RHR pumps be shutdown and vented. Failure to
recover RHR before RWST depletion is assumed to fail
recirculation from the sump since the RHR pumps are
assumed to also perform the recirculation function.
Recovery of RHR does not guarantee available
recirculation since the sump may be unavailable due to
trash.

The LOOP event trees evaluate losses of offsite power that
result in a loss or interruption of the operating train of
RHR/DHR.

BWR

For POS 1, AC independent injection and RCS pressure
control is assumed to be sufficient until battery depletion.
Based on the RES Grand Gulf Shutdown PRA

06.03.04 LOOP Event Trees (NUREG/CR-6143 Vol 2,

Part 1, page 8-49), each ESF battery bank can supply the

NRC
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: . U — D
required DC loads for 11 hours after a loss of AC power if

unnecessary loads are shed.

PWR

For POS 1, reflux cooling is considered if sufficient
inventory exists until offsite power is recovered. For POS

2, gravity feed may be credited if design arrangements
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permit (Note: not all RWSTs are at a sufficient elevation to
permit gravity feed). For most plants’ gravity feed should
not be credited after RCS boiling initiates because there is
insufficient head in the RWST to overcome the RCS
pressure cause by boiling. However, gravity feed after
boiling initiation can be credited if the licensee can show
operating procedures, training and calculations considering:
*Pressure drops in the surge line

*Entrained water accumulating in the pressurizer

*RCS vent paths that are restricted (to control loose parts or
control off gassing)

07 HUMAN ERROR
PROBABILITIES (HEPs)
07.01 Basis for HEPs used in
the IEL Tables

Initiating event likelihood (IEL) tables were created to
estimate the new conditional likelihood that a loss of RHR
will occur due to the performance deficiency, given the
occurrence of the performance deficiency and/or condition.
These tables are found in IMC 0609 Appendix G
Attachment 2 for PWRs (Tables 1 through 5) and
Attachment 3 for BWRs (Tables 1 through 4).

The following discussion use the BWR Shutdown
Template LOI as an example. The tables for LOI, LORHR
and LOLC (PWR only) were constructed using a similar
approach. The first column in each table uses the estimated
time to loss of the RHR function for the specific event. The
second column evaluates the availability of key
instrumentation that help the operator: (1) diagnose that a
potential problem exists with maintaining the RHR function
and (2) diagnose how to recover from the potential problem
such that an interruption or loss of the RHR function is
prevented.

NRC
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07.02 General Discussion for
HEPs Used in Worksheets

Because every interruption of the RHR function requires a
successful operator response to prevent core damage,
operator error is a key contributor to shutdown risk.
Operator error appears in almost every top event/mitigation
path in the shutdown event trees. The SPAR-H
methodology was used to derive the HEPs for this IMC.

In shutdown analysis, as is typical in all HRA, the failure to
diagnosis failure probability dominates the action
probability. Therefore, to simplify the modeling for this
analysis, the diagnosis probability defines the operator
credits used in the worksheets. The first safety function
does not include dependence in the operator credit
estimate. The second and succeeding safety functions
include an estimate of dependence.

NRC
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07.02.01 BWR HEPs
Definitions and
Characterizations

ISOL

AECCS

BWR LOI POS 1 (Worksheet 1)

If the leak is from outside or above the core
shroud (i.e., the downcomer region) automatic
isolation is assumed from a functional reactor
isolation system (e.g., auto closure of the reactor
water cleanup system terminating a leak in that
system). Therefore, this is marked N/A.

If the leak is in the lower plenum area, the leak is
assumed unisolable and no credit is given (e.g.,
leakage from a control rod drive mechanism
during removal).

Automatic initiation of one or more low pressure
emergency core cooling (ECCS) pumps on low
reactor level does not require operator action,
therefore, this is marked N/A. If no EECS pump
will auto start, then the equipment credit is zero
and the top event fails.

7.2.1 BWR HEP D &3 & 5%
v  BWR V—7 v — kO (POS1 3 L OV POS2)

07.02.02 PWR HEPs
Definitions and
Characterizations

SG

FEED&
BLEED

PWR LOLC POS 1 (Worksheet 1)

Operator acknowledges a loss of RHR
function and maintains SG cooling by: (1)
maintaining adequate level for 24 hours and
(2) venting steam from SGs and (3) keeping
the RCS closed. Itis assumed that the
operators have core exit thermocouples
(CETs) and SG level and pressure indication.
It is also assumed that the operator has
procedures which are supported by analysis
for shutdown conditions. Using the SPAR-H
LP/SD diagnosis worksheets, the PSF level
for time is considered expansive. The
experience/training in these procedures is
considered to be low for shutdown conditions
when the RCS may not be full. All other
PSF levels are considered nominal. The
default operator credit is assumed to be three
(1E-3).

Operator initiates RCS injection and RCS
bleed before core damage. It is assumed that
the operator has RCS level indication and
CETs with a CET hi alarm setpoint. Itis

7.2.2 PWR HEP D& & %
v  PWR U —7 > — L OEH(POSI 8 L U POS2)
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assumed that the operator has procedures for
this action as recommended by NUMARC 91
06.

Time is to core damage is assumed to occur
after 3 hours. The time to manually initiate
injection is assumed to take minutes to
perform. Rising CET values and the CET hi
alarm would be received well before RCS
boiling. Therefore, using the SPAR-H
LP/SD worksheets, the PSF level for time is
considered to be expansive. All other PSF
levels are considered nominal since FEED &
BLEED is a common recovery procedure for
an extended loss of RHR and is performed
similar to the full power procedures. The
default operator credit is estimated to be four
(1E-4).

1.APP-GW-GL-022, Revision 1, AP1000 Probabilistic
Risk Assessment, Chapter 59 — Results and Insights,
ADAMS Accession No. ML030510639.

PSRN References 2.EPRI 1003113 “An Analysis of Loss of Decay Heat —
Removal Trends and Initiation Event Frequencies, (1989-
2000),” 2001.
Exhibits — —
DR « PR E
Attachments — —
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POWER

screening criteria to identify those accident sequences that
contribute to LERF. These screening criteria are based on
the characteristics of the sequence (see Table 6.1 of
Appendix H). If a finding is evaluated to affect an accident
sequence that contributes to LERF, that sequence is
examined further in a Phase 2 assessment.
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02.01 BWR Accidents
Important to LERF

For BWR plants with Mark I and Mark II containments,
findings related to interfacing system loss of coolant
accidents (ISLOCA), anticipated transient without scram
(ATWS), and accidents resulting in high reactor coolant
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system (RCS) pressure (i.e., transients and small break
LOCA) need to be further evaluated in Phase 2. For Mark I
plants, core damage accidents that involve a dry drywell
floor at vessel breach regardless of whether the RCS is at
low or high pressure also need to be evaluated in Phase 2 as
indicated in Note 2 to Table 6.1 of Appendix H. For BWR
Mark III plants, findings related to ISLOCA, transients,
small break LOCAs, and station blackout (SBO) categories
need to be further evaluated in Phase 2.

ATWS sequences are not an important contributor to LERF
for BWRs with Mark III containment. Containment failure
from ATWS sequences occurs due to gradual over-
pressurization of containment prior to core damage.
However, these sequences leave the drywell and
suppression pool intact, hence the releases are scrubbed by
the pool and a large early release does not occur.

02.02 PWR Accidents Important
to LERF

For PWR plants with large dry and sub-atmospheric
containments (including AP1000), findings related to the
accident categories ISLOCA, steam generator tube rupture
(SGTR), and in certain cases, Consequential Steam
Generator Tube Rupture (C-SGTR) need to be further
evaluated in Phase 2. For the PWR plants with ice
condenser containments, findings related to ISLOCA,
SGTR, and SBO accident categories need evaluation in
Phase 2.

In PWRs with ice condenser containments, severe accident
studies indicate that the most significant factor is the
availability of hydrogen igniters and the ice condenser to
mitigate severe accidents. If the igniters are available, the
conditional early containment failure probability is less
than 0.1 even during accidents that leave the RCS at high
pressure. However, if the igniters are not available (as
would be the case in an SBO unless backup power was
deployed in a timely manner), NUREG/CR-6527 indicates
a conditional containment failure probability (CCFP) close
to 1.0. Note that the resolution of Generic Issue 189
(ML13008A361) cited the provision of alternate power
supplies for hydrogen igniters for ice condenser plants and
BWR plants with Mark 111 containments.

NRC
2.2 LERF [CHEZ7 PWR Fg
v PWR CT7 = — X 2 i & B & 3 2 fafig F 1
A3EEE 9 % L (AP1000 & e)

02.03 LERF Factors for LERF-
Significant Sequences

LEREF factors for sequence types affecting LERF associated
with Type A findings are shown in Table 6.2 of Appendix H
and discussed individually below.

ISLOCA: The ISLOCA scenario occurs when isolation
valves between the high-pressure RCS and a low-pressure
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system fail causing a LOCA outside containment. If core
damage occurs, the release path can bypass containment
and cause a large release to the environment. For BWRs
and PWRs, an ISLOCA is potentially a high consequence
accident sequence since the containment is bypassed.
Although some fission product holdup and scrubbing
would occur along the release path, this depends on the
break location and plant-specific features and is not
credited in this phase of the SDP. Thus, the factor is equal
to 1.0 for this accident class. A Phase 3 detailed risk
evaluation can address the sequence-specific and plant-
specific considerations, for example, leveraging the work
in NUREG-1935 for Surry.

03 TYPE B FINDINGS AT
POWER

Findings that have no impact on the determination of the
ACDF but are potentially important to ALERF
determinations are classified as Type B findings. Type B
findings are fundamentally different from Type A findings
in that they are not processed through the CDF based SDP
and have to be allocated significance categories based only
on LERF considerations. Table 4.1 of Appendix H provides
a list of SSCs associated with maintaining containment
integrity in different containment types that were reviewed
to determine if ALERF would be affected if the SSCs were
found to be degraded.

As the containment function may be compromised for a
Type B finding it can potentially affect either all core
damage accidents or a subset of those accidents. Baseline
CDFs were assumed in order to simplify the calculation of
the change in risk for this type of finding. The baseline
CDFs assumed were 10™*/reactor year for existing PWRs,
10°%/reactor year for AP1000 PWRs, and
10"%/reactor-year for BWRs. Assuming a baseline CDF isa
limitation that has to be recognized in the light of the
relatively wide ranges associated with Plant-Specific CDF
estimates.
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03.01 Phase 1 Screening
Decision Criteria for Type B
Findings

Table 1 lists the containment SSCs that were reviewed to
determine the impact on ALERF if they were found to be in
a degraded condition. Table 7.1 of Appendix H provides the
Phase 1 screening criteria for Type B findings for all
reactor and containment type combinations. Findings
involving containment SSCs that do not appear in Table 7.1
may be considered to be screened out in Phase 1. Main
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steam isolation valve (MSIV) leakage as a containment
SSC failure mode is screened out for BWR Mark III plants
since these containments have a safety-grade main steam
shut-off valve (MSSV) that is a relatively slow closing low
leakage valve. Thus, leakage past the MSIV in a Mark III
plant would likely be stopped by the MSSV.

S
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03.02 LERF Factors for LERF-
Significant SSCs

Each Type B finding that was not screened out in Phase 1
requires a Phase 2 assessment. The risk significance of the
various findings, i.e., color assignment, are summarized in
Table 6.2 of Appendix H in terms of the duration that the
condition was estimated to exist. Table 1 provides details of
the values of FB and FR for different reactor and
containment type combinations that were used to generate
the risk significance color assignments. The bases for
assigning these values are discussed below.

The values of FB and FR given in the tables below are
average values for each reactor/containment type
combination. Plant specific values of these parameters may
be substituted to obtain the risk significance of a finding for
individual plants when performing a Phase 3 assessment.
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03.03 Type B Findings and
Systems That Are of Concern to
LERF

Containment Penetration Seals, Isolation Valves, Vent and
Purge Systems

The risk significance of a finding relative to a loss of
containment penetration seals, isolation valves or vent and
purge systems is assessed in terms of the leakage rate from
containment (drywell to environment for BWR Mark I and
II, wetwell to environment for BWR Mark III, and
containment airspace to environment for PWR plants).
Several studies, including NUREG/CR- 4330, NUREG-
1493, and NUREG/CR-6418, have been performed to
determine the risk significance of various levels of
containment leakage. While the results vary by plant and
containment type, a containment leak rate of about 100%
containment volume/day appears to constitute an
approximate threshold beyond which the release may
become significant to LERF. In Mark III plants, however,
the impact of suppression pool decontamination factors
(DFs) has to be taken into account when considering the
leakage from these containments. Conservatively, a DF of
10 has historically been used to represent a pool over the
entire accident period. In terms of an “early release” this
factor is extremely conservative. Including this DF to

determine the containment leakage criterion of importance
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to LERF would imply a wet well to environment leak rate
of about 1000% containment volume/day.

04 BASIS FOR TYPE A and
TYPE B FINDINGS —
SHUTDOWN OPERATION

Similar to information used for Appendix G of IMC 609,
Shutdown Operations Significance Determination Process,
the guidance for assessing containment findings for plant
shutdown divides an outage into Time Windows (TWs) and
Plant Operating States (POSs). Shutdown LERF
deficiencies are analyzed according to what TW and POS
the finding occurred in. For each TW and POS, the risk of
that plant configuration is assumed to stay constant.
Shutdown definitions are contained in IMC 0609,
Appendix G, Shutdown Operations Significant
Determination Process.
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05 TYPE A FINDINGS AT
SHUTDOWN

Type A Findings at Shutdown - Phase 1 Screening

For both PWRs and BWRs, In TW-L (late time window,
beyond eight days), it is assumed that LERF cannot occur
due to decay of the short-lived isotopes that are principally
responsible for early health effects (mainly I and Te). Thus,
no LERF significance determination issue is applicable for
TW-L. However, LERF can potentially occur in TW-E
(early time window) for both PWRs and BWRs.

For both PWRs and BWRs, a finding that is associated
with a core damage scenario is considered a potential
LEREF scenario during the first eight days of shutdown. The
reason for this is twofold: (1) the failures of containment
function of most concern happen relatively close to the
onset of core damage, and (2) difficulty of making a case
that evacuation would have been initiated early enough to
prevent a potential large release from leading to the
potential for early health effects. For the findings that are
screened out, the risk significance category is determined
by the CDF based SDP and need not be changed due to
LERF considerations.

Type A Findings at Shutdown - Phase 2 Assessment

As stated above, each core damage scenario occurring
during the first eight days of shutdown is considered for
LEREF at shutdown. The Factor for Type A findings related
to these accidents are shown in Table 6.4 of Appendix H,
for various reactor/containment type combinations. The
factors are identified according to the status of

containment.

NRC
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Te) DOAEEIZ XY LERF 1334 L L 4H
ESITWND,
> PWR & BWR Ol 528\ T, fFEE
TV A BhE T A e L, (IR RA)
D 8 A DOEAER 72 LERF >+ U A4 & B
b,
v 7 =— X 2
> F1LHORMIO 8 HEIZHAT 547048
B U A1, 51EFFO LERF IZ&fE S
o
> IO OFBICEET 5 ¥ A 7 A fahiEE
DIRBUL, BRkx RETIF RN E AR 2 A
DRIEDEIZHOVT, IMC 0609 £k H D
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For each core damage scenario that (1) involves an open
containment and (2) the finding occurs during the first
eight days of the outage, the risk significance category of
the finding determined by the CDF based SDP should be
increased by one order of magnitude.

06 TYPE B FINDINGS AT
SHUTDOWN

Type B Findings at Shutdown - Phase 1

Phase 1 screening of Type B findings at shutdown is shown
in Table 7.3 of IMC 0609, Appendix H. The most important
feature at shutdown relative to containment SSCs for all
reactor/containment type combinations is the status of the
containment.

For PWRs and BWRs, the analyst needs to know if the
containment is intact or open. If the licensee does not
intend to maintain an intact containment, then containment
is open. A Type B finding results when a licensee intends to
have an intact containment but cannot maintain an intact
containment due to a performance deficiency.

Type B Findings at Shutdown - Phase 2

Phase 2 screening of Type B findings adopts generic
baseline CDFs at shutdown during POS 1E and POS 2E.
These generic shutdown CDFs were developed to support a
quantitative regulatory analysis for the proposed Shutdown
Rule described in SECY 97-168. These generic CDFs
assumed a 35-day refueling outage each 18 months of
operation. These generic shutdown CDFs capture cold
shutdown and refueling modes until the refueling cavity is
flooded. For PWRs, the shutdown CDFs cover eight days
of cold shutdown and refueling operation until the cavity is
flooded. Of these eight days, the first two days are with the
RCS closed (POS 1); the last six days are with the RCS
“vented” (POS 2). For the BWRs, the analyses covered
shutdown operation with the reactor vessel head on for four
days (POS 1) and two days with the reactor vessel head off
(POS 2).
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* NUREG-1150 “Severe Accident Risks: An Assessment
for Five U. S. Nuclear Power Plants” December 1990.

* NUREG-2195 “Consequential SGTR Analysis for
Westinghouse and Combustian Engineering Plants with

= 1N -
55 3Lk References Thermally Treated Alloy 600 and 690 Steam Generator
Tubes, Final Report. May 2018. ADAMS Accession No.
ML18122A012.
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This SDP covers those issues related to the operator
requalification program. It is expected that
performance errors made by a licensed operator, leading to
or during an actual operational event, are an integral part of
the overall outcome of the event and would be reflected in | NRC
the event risk determination or ultimately, in a performance | * AKX A X ADOWN%E (ARHLZeL)
indicator. v K SDP 3, HEERBHBET v 7T LICEES
This SDP applies to the programmatic aspects (e.g., exam LEZER D .
grading, exam quality, exam security) of operator vV REOEEFRRICED L ITEEFERTOAE
requalification and to the performance of licensed operators BB IC L AR T 4 —~v AT —[, FR
during the written exam or the annual operating test. This DRRBRFEREAT 3 THY . FHOY X
SDP is applicable to requalification issues related to all HEIKBEES D D, HFoEIZII R T+ —~
licensed operators, including both shift and staff crews, AFRIEIC R SN D A REMVEDS B 5
with either active or inactive licenses. The process is v K SDP L, HEEEHRED 7w 7 T Al (R
applicable to all license holders since a staff crew member Brot, RBRoWE, RBoORLRE) &,
with an active license could, at any time, be asked to go on- ESUABR F I REESR B O F G EER B
shift and because a staff crew member with an inactive DIRT H—< U AZEHA S5,

B B (1o subhead) license needs only to spend the required time on-shift to v AT, SDP TIEEFHORERICEK LIz EizE

activate a license. A crew is defined as any group of
individuals evaluated as a single entity by the licensee on
the basis of its performance on the dynamic simulator.
This SDP includes only those aspects of the requalification
program considered to be risk important. For example, the
student feedback system in-and-of itself has little risk
importance, but its review might lead to issues that are risk
important.
The SDP first looks at overall requalification examination
results by asking if less than 75% of the operators passed
all portions of the exam (NUREG-1021, Rev. 9, ES 601). If
this | criteria is met, it may be indicative of the need for a
“for cause” inspection.
The SDP then looks at overall crew performance on the
simulator and compares the crew pass rate to the Simulator
Operational Evaluation Matrix. The Simulator Operational
Evaluation Matrix provides the perceived risk
associated with the number of crews failing the annual

D 75% AKii T D E=AA, IR FHRERE
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HZEERRLUTWDAREMNR S 5,

v RIZ, SDP TIETV I 2 L—F TO I )L —2fK
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—D NN T D AEREE LR EE L2 mR® Y
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D NEL) OEINZIL, EEEN EOBKERE
L CWAEAICHIGT 572, BEEEHEIZ oW
TEENTVS,
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operating test relative to the number of crews taking the
test. The "Number of Crews that took the Annual Operating
Test" axis includes multiple units to accommodate those
instances where operators hold dual unit licenses. If a
multiple unit site has separate unit licenses, use the matrix
to assess the results of each unit separately. Less than 20%
failure rate is considered satisfactory and does not
constitute a finding. A failure rate of 20% to 34% is
considered a Green finding to be turned over to the licensee
for corrective action. An operating test failure rate greater
than 34% but less than 50% is considered to be a White
finding. It is indicative of a serious programmatic weakness
and a Yellow finding if more than half the crews fail the
operating test. Requalification operating test failure rate
alone is never considered a Red finding unless over half the
crews failed and one or more of the failed crews return to
shift without remediation.

The SDP examines the licensee’s grading of the exam to
ensure that failed candidates or crews are properly
identified and not passed inappropriately. The risk
importance is not that the licensee’s grading process was
inadequate or flawed, but that inadequately trained
operators may be allowed to return to shift.

The next part of the SDP process is related to the written
and walkthrough portions of the requalification
examination and address findings of exam quality, exam
security and | individual performance. The risk
determination assumes that a single individual failure in
requalification does not rise to the risk significance of a
Green finding. A failure rate greater than 20% has been
selected as the threshold for unacceptable risk significance.
This is consistent with the guidance in NUREG-1021, Rev
9. Thus, more than 20% unacceptable written test items is
the quality threshold; more than 20% of the operators
failing the written portion of the exam is the performance
threshold; more than 20% of the operators failing the
operating test walkthrough is the walkthrough performance
threshold, etc.

The simulator portion of the SDP evaluates individual
operating test quality, simulator fidelity, test and scenario
integrity, and licensed operator license conditions. An
individual failing the operating test portion of the exam
does not rise to the risk significance of a Green finding.

The risk significance of crew performance is dependent
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upon the percentage of crews that failed, whether the crews
were remediated prior to returning to shift, and whether the
facility failure rate was Green or higher (as determined by
the SDP Simulator Operational Evaluation Matrix) in the
previous annual operating test. The risk assessment of
operator performance on the simulator should include all
crews tested based on test records, even if the inspectors
only witnessed testing of some crews.
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This document provides the technical basis for IMC 0609, v RLFELSG) O AT T v U T A kiR
Appendix J for the assessment of licensee performance U CHRE S 7cil rr AL s KON oo Bk
— — 01 PURPOSE deficiencies that result in failures to meet licensing bases HEN IR RDFEFEDNT —< AKX
and regulatory commitments as identified through the bfa 2 ZFA 95 IMC 0609 f1§5% T DOHE AR AOAR ML %
Steam Generator (SG) in-service inspection program. TRk,
Complete risk assessments of SG tube degradation require
consideration of several types of core damage accident NRC
sequences: o St i
! 1. Sequences initiated by spontaneous rupture of a 2. ARBERAMICLL Y7 DEX
' tubqe These se uenceZ t:at result in cofe damage Y SGERESLICET 5 ) 2 7 FHICE, 1<
108, IS8 SEAHENEES T e (oA SHDF AR — 5 v A % BT DB
involve multiple combinations of equipment R B
failures and human errors. Most of the core i
> 1 ABEVE O B AN h T
02 RISK INCREASES damage sequences may also result in containment ‘/{j B O B b B S % 7
CREATED BY STEAM bypass, which is a LERF contributor. " - .
- - P e _ > 2. SGHEEMBIEN DB SN D 2 —br v 2
GENERATOR TUBE 2. Sequences initiated by steam-side e ot
o : > 3 FLREY— 7 o AOHICIE, SGAREVE
DEGRADATION depressurization of a SG, which causes one or

more degraded1 tubes to rupture. These
sequences result in core damage by similar
combinations of equipment failures and human
error. Containment is usually bypassed by the
combination of tube rupture and a steam-side
depressurization outside of containment.
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03 TUBE INTEGRITY
REQUIREMENTS

The SG tube integrity is maintained by meeting the
performance criteria for tube structural integrity, accident
induced leakage integrity, and operational leakage, as
defined in the technical specifications.

The operational experience of the first generation SGs in
the US, with Alloy 600 mill-annealed tubing, showed high
susceptibility to pitting, wastage, and stress corrosion

NRC
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cracking. Changes to primary and secondary chemistry > N7 =< RTRKRERENNH D 3 FEHH

programs, along with thermally treating the Alloy 600 DRI DIBEREOHEHOEE

tubing, resulted in much better performance in the second > B LUVMBREVE ORI R T 4 —~ v AL
generation of SGs installed in the US. Replacement SGs o | IEERERVE T p—~ v ALY

with Alloy 690 thermally treated tubing were first installed o 2. IR 2 O JLHE

in the US fleet in 1989, and to date, the tubing in these SGs o 3. SEHRRRR 2O UE

has had excellent in-service results, with tube wear being
the only observed degradation mechanism.

With three different tubing alloys in service that have
significant differences in performance, it was recognized in
the 1990s that the prescriptive technical specifications in
use were not well suited to the wide variety of tubing
performance and ineffective at ensuring tube integrity was
being maintained between inspections. To address these
shortcomings, the industry developed a variety of technical
guidelines on matters related to maintaining steam
generator tube integrity (References 1-6), which are
implemented through NEI 97-06, the “Steam Generator
Tube Integrity Program.” This initiative integrated the
industry guidelines into a performance-based program for
ensuring tube integrity that provided the flexibility to
maintain tube integrity across a wide range of SG
performance. Under this approach, the condition of the
tubing is periodically assessed relative to performance
criteria that are commensurate with tube integrity and with
the current plant licensing bases. The new tube integrity
performance criteria were adopted in the standard technical
specifications in 2005 and include:

1. Structural Integrity Performance Criterion:

All in-service steam generator tubes shall retain structural
integrity over the full range of normal operating conditions
(including startup, operation in the power range, hot
standby, and cooldown), all anticipated transients included
in the design specification and design basis accidents. This
includes retaining a safety factor of 3.0 against burst under
normal steady state full power operation primary-to-
secondary pressure differential and a safety factor of 1.4
against burst applied to the design basis accident primary-
to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with
the design basis accidents, or combination of accidents in
accordance with the design and licensing basis, shall also
be evaluated to determine if the associated loads contribute
significantly to burst or collapse. In the assessment of tube
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integrity, those loads that do significantly affect burst or
collapse shall be determined and assessed in combination
with the loads due to pressure with a safety factor of 1.2 on
the combined primary loads and 1.0 on axial secondary
loads.

2. Accident-Induced Leakage Criterion:

The primary-to-secondary accident induced leakage rate for
any design basis accident, other than a SG tube rupture,
shall not exceed the leakage rate assumed in the accident
analysis in terms of total leakage rate for all SGs and
leakage rate for an individual SG. Leakage is not to exceed
[1 gpm] per SG [, except for specific types of degradation
at specific locations as described in paragraph ¢ of the
Steam Generator Program].

3. Operational Leakage Criterion:

The operational LEAKAGE performance criterion is
specified in LCO 3.4.XX, “RCS Operational LEAKAGE.”

04 RELATIONSHIPS
BETWEEN TUBE
DEGRADATION AND THE
REACTOR OVERSIGHT
PROCESS
“CORNERSTONES”

When tube degradation reaches a level that prevents a tube
from meeting its required pressure retention capability
(typically 3xAPno or 1.4xAPwmsig), it is beginning to
become susceptible to the accident sequences that induce
tube rupture by high temperatures that would occur during
core damage accidents. Excessive tube leakage during
severe accident sequences may also alter the course of the
sequence and cause gross tube failure, creating a
containment bypass event. This degree of degradation also
makes the tube susceptible to rupture due to the extremely
high reactor coolant system (RCS) pressures that can occur
in some ATWS accident sequences, creating an increased
probability for containment bypass for those sequences,
too. Thus, this degree of degradation affects the “Barrier
Integrity Cornerstone.”

When tube degradation reaches the level that allows a tube
to rupture under the conditions of a design-basis main
steam line break event, it has become susceptible to failure
during anticipated operational occurrences such as steam
system depressurization events. This is still considered a
degradation of the “Barrier Integrity Cornerstone,” but it
involves additional terms of the risk equation to quantify
the effect.

Finally, when degradation reaches the level that allows a
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tube to rupture during normal operation (or it could have
ruptured if the pressure on the tube had been slightly
increased by a practice used in normal operation), then
there is an effect on the “Initiating Events Cornerstone” as
well as the “Barrier Integrity Cornerstone.”

05 TREATMENT OF SG TUBE
ISI ISSUES THAT DO NOT
PROVIDE DIRECT
KNOWLEDGE OF TUBE
CONDITION

Except for those instances when tubes leak or rupture
during normal operation, our knowledge of tube condition
is limited to the results of the periodic tube inspections
conducted by the licensees, sometimes supplemented by in
situ pressure tests of a few tubes. If those inspections are
not conducted in a manner that is adequate to detect tube
degradation before it reaches significant levels, then a
substantial latent risk increase can occur.

Regulatory requirements do not specifically address many
of the technical aspects of how the licensee’s SG tube ISI
activities are conducted. Industry guidance has been
developed for selecting specific ISI methods and practices
that are adequate for specific conditions in SG tubing. The
overall intent of NRC requirements and industry guidance
is to conduct tube I1SI with sufficient frequency and
detection capability to provide reasonable assurance that
every tube will continue to satisfy all tube performance
criteria until the next inspection.
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06 CONDITIONAL CORE
DAMAGE PROBABILITY
ESTIMATES FOR SG TUBE
FAILURE EVENTS AND
DEGRADED CONDITIONS

When risk-significant tube degradation is revealed by a
tube failure during normal operation or by ISI results, the
agency responds in accordance with the provisions of
Management Directive 8.3. That directive specifies that the
level of response is to be based on deterministic criteria and
risk significance, “such as conditional core damage
probability (CCDP).” In the case of SG tube degradation,
the more appropriate risk measure would be the conditional
large early release probability (CLERP) of radioactive
materials during a core damage accident. As discussed
previously, SG tube degradation and failure events can
substantially increase public risk with little or no increase
in the core damage frequency.

The probabilistic calculations that are required to quantify
the risk increase for the SDP process are essentially the
same as those used to calculate a CCDP or CLERP. The
following discussion will serve to illustrate both processes
needed to support the ROP.
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07 QUANTIFICATION OF
RISK INCREASES
ASSOCIATED WITH SG
TUBE DEGRADATION

As previously discussed, there are several types of accident
sequences that can increase core damage frequency (CDF)
and/or large early release frequency (LERF) estimates due
to tube degradation. As the degree of degradation becomes
more severe, more of these sequences contribute to the risk
increase because tube failure probabilities significantly
increase for the physical conditions relevant to those
sequences.

When tube degradation has reached the point that one or
more tubes cannot withstand three times the pressure
differential that occurs in normal operation (3APno), a tube
integrity performance criterion has been violated. The
3APno level varies significantly from plant to plant,
depending on the plant design and the number of tubes that
have been plugged. It is approximately 4000 pounds per
square inch (psi). The risk significance of the violation
needs to be assessed as part of the ROP. However, the
accident sequences to which tubes are vulnerable at
approximately the 3APno level of degradation are not
design-basis accidents.

They include ATWS sequences and core damage
sequences during which the fuel clad oxidizes while the
RCS is not yet depressurized and the SGs are dry (high/dry
core damage sequences). The 3APno criterion was not
established as the threshold for susceptibility to these
sequences. Risk may increase before or after the tubes have
degraded to this level, depending on several aspects of the
plant design and current core fuel load parameters. This
complicates the concept of assessing the risk of the
licensee’s “performance deficiency” because degradation
below the 3 delta-P criteria is accepted as part of the plant’s
baseline risk. Thus, to be exact, the SDP risk assessment
should subtract the risk at the 3APno degree of degradation
from the risk at the level of degradation found.
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assessmeI:lt and management of the risk associated with BECERCBIET S RHLE D/ 87 4 —7 0/ %
S ane manasemen o R KM ORI BIF % IMC 0609 14 K O 4R40%
performing maintenance activities. Oversight of licensee s
— - 01 PURPOSE performance in assessing and managing the risk of plant e

maintenance activities is conducted principally by baseline
Inspection Procedure (IP) 71111.13, “Maintenance Risk
Assessments and Emergent Work Control,” or
Supplemental IP 62709, “Configuration Risk Assessments
and Risk Management Process.”
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TI1.13 TERSFY R 7 3F4M & BRaEEE ) £
T D 1P 62709 THERL Y A 75 L U 2 7
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02 BASIS

The NRC requirements in this area are set forth in
paragraph (a)(4) of 10 CFR 50.65, “Requirements for
Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants,” effective November 28, 2000.

The intent of paragraph (a)(4) is to have licensees
appropriately assess the risks of proposed maintenance
activities that will (1) directly, or may inadvertently, result
in equipment being taken out of service, (2) involve
temporary alterations or modifications that could impact
structure, system, or component (SSC) operation or
performance, (3) be affected by other maintenance
activities, plant conditions, or evolutions, and/or (4) be
affected by external events, internal flooding, or
containment integrity. Paragraph (a)(4) requires
management of the resultant risk using insights from the
assessment. Therefore, licensee risk assessments should
properly determine the risk impact of planned maintenance
configurations to allow effective implementation of risk
management actions (RMAs) to limit any potential risk
increase when maintenance activities are actually being
performed. Although the level of complexity in an
assessment would be expected to differ from plant to plant,
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as well as from configuration to configuration within a
given plant, it is expected that licensee risk assessments
would provide insights for identifying risk-significant
activities and minimizing their durations.

During the initial implementation phase of the reactor
oversight process (ROP), a task group was formed to
review the adequacy of the reactor safety Significance
Determination Process (SDP) to assess the significance of
maintenance rule (MR) related inspection findings. The
task group, consisting of staff from NRR and the regions,
concluded that the existing reactor SDP did not address
issues related to risk assessment and risk management
associated with performance of maintenance activities and
recommended that a new SDP be developed to assess the
risk significance of these findings. This recommendation
was based on the following reasons: (1) existing SDP phase
1 worksheet may inappropriately screen risk-significant
plant maintenance configurations to “green,” (2) phase 2
site-specific inspection notebooks lack the necessary level

NRC
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configurations wiIt)h multiple equipment out-of-service, and MSNDF X i& /:_ 7 &i: E%ﬁojﬁ¥i}j
(3) licensees are already using phase 3 type analyses (and SDP Tl ?#@%ﬁ@ﬂi&ﬁ@f? VA7
tools) to assess the at-power risks of maintenance eV (X f (=il %’ﬂ‘?‘ % IR LTy
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failure to perform an adequate risk assessment, and (2) _ -
. . > S hOHM
failure to manage risk. The proposed SDP concept was first
discussed with industry groups in a public workshop held
on March 2001 and further SDP refinements were
discussed during routine ROP public meetings to obtain
industry feedback. The subject SDP incorporated internal
and external feedback and recommendations. IMC 0609,
Appendix K is to be used as a Phase 2 SDP tool for
assessing the significance of inspection findings related to
compliance with Maintenance Rule (a)(4) requirements.
The incremental core damage probability deficit ICDPD) | NRC
and the incremental large early release probability deficit 4. S5 HIE SRR
(ILERPD) are the metrics used to evaluate the magnitude v IR DRGSR /R IEHE S (ICDPD) & BRI ik
of the error in the licensee’s inadequate risk assessment of HifE SRR HHIG 5y (ILERPD) (X, fRF/ =7 4
04 METRICS USED the temporary risk increases due to maintenance Xl —a DR U 2 7 HEINC B

activities/configurations. Note that this SDP uses the
Incremental Core Damage Probability (ICDP) metric rather
than change in core damage frequency (ACDF), the
annualized risk increase, used in other reactor SDPs. The

THHEREEOREY Y A7 FHRCBIT L= T
—DRE SEFET DD SN AT
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incremental plant risk (ICDP) is a function of the amount
of the time in which the plant configuration change exists
(time dependent). Thus the risk increase of a configuration
can be best represented in terms of a probability metric.

FH 5y ICDPMEIEAZfEH L T\ o Z &2l

v 77 N RZESAICDP) X, ST hay
T4 X2 b= g VEENMHET HRHIOE S
DO TH D (Kl AF), Lien->T, a7
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05 DEFINITIONS USED

The following are definitions of terms used throughout this
SDP.

Incremental Core Damage Frequency (ICDF). The ICDF is
the difference between the actual (adequately/accurately

assessed) maintenance risk (configuration-specific CDF)
and the

zero-maintenance CDF. The configuration-specific CDF or
ICDF is the annualized risk estimate with the out-of-service
or otherwise affected SSCs considered unavailable.

NRC
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06 SDP METHODOLOGY

Once an inspection finding satisfies the IMC 0612
minimum threshold process, the finding can then be
evaluated using the following Table (Table 1) or the
flowcharts in IMC 0609, Appendix K. The input to the
maintenance rule (a)(4) SDP is an inspection finding that
has some significance due to the licensee's underestimate
of plant risk or lack of risk assessment from ongoing or
completed maintenance activities and/or the licensee's
ineffective implementation of RMASs.

The SDP methodology described below does not directly
apply to those licensees who perform qualitative analyses
of plant configuration risk due to maintenance activities.
When performance deficiencies are identified with
qualitative assessments, the inspector should determine
significance of the deficiency by an internal NRC
management review using risk insights where possible.
Use of risk insights may include an independent NRC
guantitative risk assessment (e.g., use of plant specific
Standardized Plant Analysis Risk model). It is expected
that most licensees will perform quantitative assessments
for at-power conditions but not necessarily for plant
shutdown conditions. In addition, quantitative risk
assessments for the large early release frequency (LERF)
and external events (e.g., fire, seismic) risk effects may not
be performed due to the lack of probabilistic risk tools for
these effects. For these risk effects, a qualitative
assessment may be used and the approach described above
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should also be used to determine significance. Therefore,
this guidance does not apply to the following situations:
(1) those licensees who only perform qualitative analyses
of plant configuration risk due to maintenance activities, or
(2) performance deficiencies related to maintenance
activities affecting SSCs needed for fire (unless
quantitatively analyzed) or seismic mitigation. When
performance deficiencies are identified with either 1 or 2
above, the significance of the deficiencies must be
determined by an internal NRC management review using
risk insights where possible in accordance with IMC 0612,
“Issue Screening.”

07 RISK MANAGEMENT
ACTIONS

In accordance with licensee procedures, RMAs should be
implemented in a graduated manner, commensurate with
various increases above the plant's zero maintenance risk.
However, the risk reduction benefits of these actions are
generally not quantifiable. These actions are aimed at
increasing the risk awareness of key plant personnel,
providing more rigorous planning and control of
maintenance activities, and controlling the duration and
magnitude of the increased risk. RMAs should be
considered in the development of work schedules in
accordance with the licensee's program and procedures.
RMAS can include (but are not limited to) the following:
1. Actions to provide increased risk awareness and
control:
*Discussion of planned maintenance activity with the
affected operating shift(s). Ensuring operator awareness of
risk level, RMAs, protected SSCs, contingency plans, etc.,
and obtaining operations approval. Documenting risk
information in logs, on status boards, etc.
*Conducting pre-job briefing of maintenance personnel,
emphasizing risk aspects of planned maintenance
evolution.
*Requesting system engineers to be present for the
maintenance activity, or for applicable portions of the
activity.
*Obtaining plant management approval of the proposed
activity.
*Ensuring risk and RMA information on all work
schedules, plans, etc.
*Announcing the plant risk band in effect and what risk-
significant activities are in progress on the public system
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(e.g., Gaitronics) periodically and when changes occur.

The following examples are provided to illustrate the use of
the subject SDP using Flowcharts 1 and 2 (IMC 0609,
Appendix K) for inspection findings that involve failure to
perform an adequate risk assessment and failure to manage
risk. These examples neither represent risk assessments of
actual configurations nor actual examples of any MR
findings.
08.01 Example 1
During the period January 14-16, 2003, plant “X” was
operating at 75 percent power with a Division 1 partial
outage in which the residual heat removal (RHR) heat NRC
exchanger “A,” essential service water (ESW) “A” 4.16-kV
switchgiar breaker, and Division 1 eme(rgenc; diesel 8. @) FEEIEROH .
08 EXAMPLES OF (a)(4) . v ORSTRLRI O (a)(4) I BEE S S Fa i FIH O,
— — generator (EDG) had already been assessed for the risk of . e . .

FINDINGS 2L, EEOary T 4 Xal—varol A

7 #HIlS> MR AR O REROFI 2 23 H O Tid7R

Uy,

their removal from service for up to 100 hours. The
licensee calculated the ICDF (ACDF) as 8.76E-4.

08.02 Example 2
On August 2, 2000, the inspectors questioned the licensee’s

overall risk assessment of plant XY due to several
maintenance activities. The licensee had evaluated the
increase in risk (ICDF) due to maintenance activities as
1.18E-5 using their Plant Risk Analysis Program
(ORAM/SENTINEL) tool. The corresponding ICDP was
1E-6. The licensee implemented only the normal work
controls because the ICDP was not >1E-6.

+ Section 50.65 of Part 50 of Title 10 of the Code of
Federal Regulations (10 CFR 50.65), “Requirements for
Monitoring the Effectiveness of Maintenance at Nuclear

Power Plants”

% N — . L - —
R References * Regulatory Guide 1.160, Revision 4, "Monitoring the

Effectiveness of Maintenance at Nuclear Power Plants”
(Agencywide Documents Access and Management
System (ADAMS) Accession No. ML18220B281)
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The basis of this Extensive Damage Mitigation Guideline v ZORBBEHRERM T A FZ 4 (EDMG)
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associated with loss of large areas of the plant due to W72~ A F— 5B 2 B At S IE - s
explosions or fire under 10 CFR 50.155(b)(2). H-DDHLDTH D,
Following the events of September 11, 2001, the
Commission determined that the general threat
environment warranted all licensees to establish specified
interim safeguards and security compensatory measures.
These compensatory measures were initially required by the
Order for Interim Safeguards and Security Compensatory
Measures Order, EA-02-026, of February 25, 2002, more
fully developed as described below, made generically NRC
applicable as 10 CFR 50.54(hh)(2), and later moved to 10 | 2. 95 &-
— — 02 BACKGROUND CFR 50.155(b)(2) with no change to what is required by v B.5.b IRAEICBIT 580
the regulation. The provisions of 10 CFR 50.155(b)(2) v B.5.b 77 EDMG ~D A PR B
require, “Strategies and guidelines to maintain or restore
core cooling, containment, and spent fuel pool cooling
capabilities under the circumstances associated with loss of
large areas of the plant due to explosions or fire, to include
strategies in the following areas: (i) Firefighting; (ii)
Operations to mitigate fuel damage; and (iii) Actions to
minimize radiological release.”
03 TECHNICAL BASIS FOR Once a finding has been determined in accordance with NRC
— — EXTENSIVE DAMAGE IMC 0612, Appendix B “Issue Screening Directions,” the | 3. KEFIREFEFN T A N7 A > OEAHIIRHL
MITIGATION GUIDELINES finding is evaluated by the EDMG SDP based on its effect v IMCO0612, 18k B IFIED A7 V—=7" -
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on the mitigating strategies. The EDMG SDP is structured
such that any finding evaluated by the SDP will be at least
Green, with the significance of the finding reflecting the
significance of the loss of the ability to perform the
objective of the mitigating strategies. The technical basis
for the thresholds for the significance of B.5.b findings is
expert judgment, focused on defense-in- depth, informed
by stakeholder input. The significance of a finding is based
on the following criteria:

*A Green finding results from the licensee’s inability to
recover the availability of any individual mitigating
strategy.

*A White finding results from the licensee’s inability to 1)
recover the availability of multiple mitigating strategies
such that SFP cooling, injection to reactor pressure vessel,
or injection to steam generators cannot occur; or 2) recover
the availability of on-site, self-powered, portable pumping
capability; or 3) perform command and control
enhancements.

*A Yellow finding results from the licensee’s failure to
substantially establish mitigating strategies in one or more
of the overall mitigating strategy areas. These areas include
fire fighting response strategies, operations to mitigate
reactor core fuel damage including command and control
and actions to minimize release, and operations to mitigate
SFP fuel damage including command and control and
actions to minimize release.

*A Red finding results from an actual EDMG event with a
substantial failure of mitigating strategies to function as
intended (i.e., achieve the strategies’ objectives) in one or
more of the overall mitigating strategy areas. These areas
include firefighting response strategies, operations to
mitigate reactor core fuel damage including command and
control and actions to minimize release, and operations to
mitigate SFP fuel damage including command and control
and actions to minimize release.
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v BEEREOHIR (AL D7 —ADH)

 Power Reactor Security Requirements Rulemaking (74
FR 13925; March 27, 2009)

235 ik References * Mitigation of Beyond-Design-Basis Events Rulemaking
(84 FR 39684; August 9, 2019)
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(51 R] — [ K] IMC 0308 Att.3, App. M, TECHNICAL BASIS FOR THE SIGNIFICANCE
DETERMINATION PROCESS (SDP) USING QUALITATIVE CRITERIA
(Issue Date: 01/10/2019, Effective Date: )
. e N e 1) R HEETICRIS T DA A R
A b A LIV . DIF1E NRC OB A FOWEE 1T,
AL
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SR
The objective of this appendix to Inspection Manual NRC
Chapter (IMC) 0308, Attachment 3, “Technical Basis for 1. B/

— — 01 PURPOSE the Significance Determination Process,” is to provide a v RAERR T EOR R E B 2 R E T DRI ENE
technical basis for using qualitative criteria in determining W72 FEHE 2 3 2 70 O O BT AR L & $E 7R 3
the safety significance of an inspection finding. HZk,

NRC

2. = b USAF
As an alternative to existing quantitative SDP tools, IMC v BEFOEENZ: SDP Y — L OB E LT, &
0609 Appendix M was developed to determine the safety B A7V — VB X OFHELHEH L THEET
significance of inspection findings that are difficult to 52 LD L WA R SO R B T A IR
estimate using available quantitative risk tools and ET DO SN, ZO#L X, st
methods. This difficulty may arise in exceptional situations HI7ZRBLIS L OBREE THRAT D,
and circumstances where the unique complexities of an vV ZOMRILE L OBREE & 1%, R MRS
inspection finding may challenge decision makers in DBMES ZRH>O T, BEREE NEBIN)D
making an objective and reliable risk-informed decision in FEHEMEDOENY A7 FRICESWZRELZ KD
the most efficient manner. These situations and BRI TFETIT ) 2 ICHEE 126 T 60
circumstances are the Entry Conditions for which IMC Thd,
0609 Appendix M should be used. The basis for each v 2B ORI & BREEIX. IMC 0609 8% M 23

- B 02 ENTRY CONDITIONS Entry Condition is discussed below. HansR&zr NI EHTH D,

- Entry Condition 2.a — As specifically directed by other
SDP appendices
- Other SDP appendices have specific instances when

NRC staff are directed to use IMC 0609 Appendix M.
These cases have already been evaluated such that the
use of Appendix M is appropriate to support the
significance assessment of the inspection finding for a
proper risk-informed decision making outcome. As
such, the use of this entry condition does not require
the approval of the Significance and Enforcement
Review Panel (SERP), i.e., a Planning SERP.
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03 BACKGROUND

In the late summer of 2002, the Executive Director for
Operations (EDO) directed the formation of an NRC task
group to perform an independent and objective review of
the SDP. This review was prompted, in part, by issues
described in a Differing Professional Opinion (DPO) Panel
Response dated June 28, 2002, (ML021830090) and an
Office of the Inspector General (OIG) Audit Report dated
August 21, 2002 (ML023080280). On December 13, 2002,
the SDP task group finished its report and provided several
recommendations, many of which were consistent with the
SDP improvement initiatives already being developed by
NRC staff. Some common recommendations involved the
consideration of uncertainty in the SDP, the need to
improve clarity of risk-informed decision-making
guidance, and the importance of making timely regulatory
decisions. These common recommendations revealed the
need for an alternative process to estimate the safety
significance of inspection findings that are difficult to
estimate using quantitative risk tools and methods.
Although previous inspection program guidance required
NRC management review for findings that could not be

a new SDP tool, which eventually became IMC 0609,
Appendix M, “The Significance Determination Process
Using Qualitative Criteria,” issued on December 22, 2006.

evaluated by the SDP, a focus group was created to develop
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04 EVALUATION PROCESS

The technical basis for using qualitative criteria to estimate
the safety significance of an inspection finding involves
balancing two competing objectives: accounting for
uncertainty and making timely regulatory decisions. The
evaluation process in question may be probabilistic or
deterministic in nature, and Appendix M may be used for
both types.

All probabilistic evaluations have an inherent level of
uncertainty associated with their quantitative outcomes.
However, the amount of uncertainty can vary depending on
how well the risk impact of the finding can be modeled
using available tools (e.g., Standardized Plant Analysis
Risk (SPAR) models, SDP appendices). Findings that have
a high level of uncertainty with their quantitative results,
typically from a lack of confidence in the state-of-
knowledge, can have variably different outcomes due to
their sensitivity to assumptions made in the risk analysis.
For example, if an initiating event frequency has a large
uncertainty band and the mitigation capability to address
this initiating event is expected to be unsuccessful (i.e., a
high probability of failure), then any change in the point
estimate of the initiating event frequency could result in a
significant change in the overall outcome. In these
situations a small change in frequency could drive different
levels of regulatory response; thus challenging the staff to
make a timely risk-informed decision.
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There are two types of uncertainty that need to be
addressed when using probabilistic risk assessment (PRA)
insights to make a risk-informed decision: aleatory and

NRC

4.1, MERFEARIC BT D A FEME O Fl A

v TSGR Y A 7 G (PRA) OAIRLZFWTY
A7 IERETER U BB E 21T 5 ATk
T DB D ARMEFMEIIE, BN & Rk

epistemic. Aleatory uncertainty is associated with events or (=R ﬁiﬁbi b %ii .
phenomena being modeled that are characterized as > {%%@@Kﬁ:;@%&i‘ \\%T Hesns $%
occurring in a random or stochastic manner. Epistemic BEURERM, 77 hET &iﬁ%%‘ﬁ%
o : . : TRAETDLLOICHH SN LA ITEE L
uncertainty is associated with the risk analyst’s confidence B,
in the predictions of the PRA model itself and reflects the e - .
04.01 Types of Uncertainty in analyslt)’s assessment of how well the PRA model represents g ?gﬁﬁﬁ% IEARESRIEIL, PRA :E‘Tﬂ/ : M:\@
S . : THNZKET 2 U 2 7 figtr & OEHE & B
Probabilistic Evaluations the actual system being modeled. . e e =
Epistemic uncertainty is also referred to as state-of- Lcasy _ S, ?Tﬂ/zﬂ :,ET/MK Sk
knowledge uncertainty. Appendix M accounts only for BROV AT K EORE 49 EFLRBL T
o : S D MNZDWNT DT OFFAliZ S LT
epistemic uncertainty; aleatory uncertainty is built into the 2.
structure of the PR.A mo@el 1tself.-It is useful to identify . > M ISR i 7o TR MO T % L
three classes of epistemic uncertainty that are addressed in, B,
and impact the results of, PRAs: parameter uncertaint N
model Encertainty and c;)mpleterll)ess uncertainty. 3 > PR_A jc\‘@ 9B, PRA DRRICERE 52
’ LR IR ERD 3 DD 7 T R 5 TR
bbb, NI A=ZORfEEME, ET /LOR
RN, BRLOTBEMEONHEME, ZFRE
THZELIFAETHD,
Timeliness is one of the key objectives of the Reactor
Oversight Process (ROP). The safety significance of
inspection findings (i.e., SDP outcomes) yields direct NRC
inputs into the ROP Action Matrix. When these inputs are 40 54 DY —

04.02 Timeliness

of White, Yellow, or Red significance, they have the
potential to result in a supplemental inspection and other
actions by both the regulator and licensee depending on the
number, significance, and applicable cornerstone(s) of the
finding(s). Prompt licensee and NRC staff response to

v A4 LY =&, ROPOTEHMHD 1 O>TH
Do FFESNIERMEFHEICH L THEFEEBLIY
NRC A % v 7 BNRIZ kb9 25 2 & T R IA
R L, FRBFIED O D H A L) — 72 1E

04.03 Initial Evaluation

- : . , : RLE DMRFES 1D o
identified findings ensures timely corrective actions to

address the cause and to prevent recurrence.

To the extent possible, given the circumstances of the NRC

finding, quantitative tools should be used to perform an 4.3 WA R

initial evaluation to reduce the range of potential outcomes.
If a quantitative initial evaluation is not possible, then an
appropriate qualitative initial evaluation can be used to
determine if there are any significance colors (Green,

v BRFEORRIN U T, AIRERRY | IETER
R R DFAPH 2 B 6D 2 T D (K HIRRA 2 S Hi 3
L ETEENRY —ABMESNDRETH

60
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White, Yellow, or Red) that can be reasonably excluded
from further consideration. Since this initial evaluation
may include deliberately biased inputs (for the purpose of
dis-qualifying specific significance outcomes), use of the
evaluation as an anchor point for subsequent decision
attribute discussions should consider these deliberate
biases.

v E RN OIIRHE AR WTRE 7RG A . wU) e e
HIRHIEEL 2 65 L TA % OB b A BRI
b cEx pEEEDOE (TR, TA), T3],
[HR)) DBHENEI NERET S,
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04.04 Decision Attributes

a. The discussion below provides general background on
the decision attributes used for the qualitative decision, and
at times relies heavily on licensing-oriented notions of risk-
informed decision making. In considering these decision
attributes, it is important that the analyst considers how
they relate to the significance of the inspection finding (i.e.,
the additional risk incurred by the public as a result of the
degraded condition). It is equally important that aspects
that are not relevant to the SDP (e.g., aspects that are solely
relevant to licensing, aspects already addressed in the
determination of the performance deficiency, aspects that
infer additional failures beyond the specific degraded
condition) be neglected in the evaluation.

b. Defense-in-Depth — The defense-in-depth philosophy has
traditionally been applied in reactor design and operation to
provide multiple means to accomplish safety functions and
prevent the release of radioactive material. It has been and
continues to be an effective way to account for
uncertainties in equipment and human performance and, in
particular, to account for unknown and unforeseen failure
mechanisms or phenomena, which (because they are
unknown or unforeseen) are not reflected in either the PRA
or traditional engineering analyses (Ref 1).
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04.05 Integrated Risk-Informed
Decision-Making

After the initial evaluation and decision attributes are
established, the final step of the process is to evaluate all
the inputs affecting the safety significance of the finding
and make an integrated risk-informed decision. Overall,
these decision-making inputs are important to an overall
picture of the safety significance of the finding and when
integrated should clearly display the synergistic effect of
the inputs as a whole.
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01 INTRODUCTION

The staff’s objective in developing a new assessment
program was to develop a process that would allow the
NRC to integrate various information sources relevant to
licensee safety performance, make objective conclusions
regarding their significance, take actions based on these
conclusions in a predictable manner, and effectively
communicate these results to the licensees and to the
public. The following key principles were identified as
having a direct effect on the assessment program design:
a. Both performance indicators (PIs) and inspection results
will be inputs to the assessment program.

b. PIs and inspection results will have established
thresholds.

c. Crossing PI or inspection thresholds will have similar
meaning and will result in the NRC considering a similar
range of actions.
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02 LEVELS OF ASSESSMENT
REVIEW

A review system was developed that provides continuous,
quarterly, mid-cycle, and end-of-cycle (annual) reviews of
licensee performance data (PIs and inspection results). The
system is designed so that the lower-level reviews are
informal reviews of performance data and are not resource
intensive. The mid-cycle review was a more formal
meeting and was focused on assessing performance to
determine appropriate NRC inspection actions. In a 2016
Staff Requirements Memorandum (SRM) to SECY-16-
0009, “Recommendations Resulting from the Integrated
Prioritization and Re-Baselining of Agency Activities,”
dated April 13, 2016 (Agencywide Documents Access and
Management System (ADAMS) Accession No.
ML16104A158), the Commission approved the staff
recommendation to discontinue formal

mid-cycle assessment meetings as part of a re-baselining of
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agency activities effort. The staff is still required to conduct
a quarterly assessment review in lieu of the mid-cycle
assessment meeting. With the elimination of the mid-cycle
assessment meetings, regions will still provide semi-annual
updates to inspection plans via separate correspondence
after completing the second quarter assessment review, as
well as documentation of cross-cutting themes or
cross-cutting issues (CCls) via assessment follow-up letter.
The end-of-cycle review meetings generate an assessment
report and an inspection planning letter. An agency action
review is generally reserved for plants requiring
consideration of agency-wide actions. This review is
analogous to the review performed at the former Senior
Management Meeting (SMM); however, the focus has been
changed from an assessment activity to an oversight and
agency-level action approval function.
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02.01 Continuous Review

The resident inspectors and Branch Chiefs in each regional
office continuously monitor the performance of their
assigned plants using the results of inspection findings and
PIs. Inspections are conducted on a continuous basis in
accordance with IMC 2515,

“Light-Water Reactor Inspection Program — Operations
Phase,” and IMC 2201, “Security and Safeguards
Inspection Program for Commercial Power Reactors,” and
PIs are reported quarterly by licensees. One of the key
decisions that the staff made during the development of the
ROP was that the NRC must reassess licensee performance
whenever new performance data is made available.
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02.02 Quarterly Review

Each region conducts a quarterly review utilizing PI data
submitted by licensees and inspection findings compiled
over the previous 12 months. This review is conducted
within 5 weeks after the conclusion of each quarter of the
annual assessment cycle. Five weeks was chosen to ensure
that the assessments were conducted in a timely manner
following the submittal of the PI data by the licensee, gives
the NRC sufficient time to process and post the PI data
internally, and allows regional inspector staff and

management sufficient time to review and analyze the data.
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02.03 Mid-Cycle Review
Meeting

The purpose of the mid-cycle review meeting was to allow
a higher level of regional management to periodically
review and discuss the performance of all plants to ensure
performance assessment and Agency actions were being
conducted in a consistent manner across the region. The
mid-cycle review also provided the opportunity for
regional management to review and reallocate regional
inspection resources. Each regional office conducted a mid-
cycle review utilizing the most recent quarterly PIs and
inspection findings compiled over the previous 12 months.
This review incorporated activities from the quarterly
review after the conclusion of the second quarter of the
annual assessment cycle. This review considered the
conclusions of any independent assessments of licensee
performance such as the Institute of Nuclear Power
Operations (INPO) and the International Atomic Energy
Agency (IAEA) Operational Safety Review Team
(OSART) inspections. The purpose of considering
independent assessments was to provide a means of self-
assessing the NRC inspection and assessment process. This
revision to IMC 0305 was incorporated as a result of a
Davis-Besse Lessons Learned Task Force recommendation
to consider independent assessments of licensee
performance. Additional activities included planning
inspection activities for the 24 months following the end of
the assessment period, as well as discussing any insights
into potential cross-cutting issues (problem identification
and resolution, human performance, and safety-conscious
work environment). The Action Matrix was used to
determine the scope of agency actions in response to the
assessment inputs. Each plant received a mid-cycle
assessment letter which communicated the results of the
mid-cycle review of licensee performance and provided an
updated inspection plan.
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02.04 End-of-Cycle Review

Each regional office conducts an end-of-cycle review
which is a comprehensive assessment of licensee
performance using the Pls and inspection findings from the
previous calendar year. The purpose of the end-of-cycle
review is to perform an annual overall review and

assessment of the performance of each plant, discuss the
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effectiveness of licensee corrective actions to address
identified performance deficiencies, and determine Agency
actions to be taken in response to crossed thresholds.
Additionally, in order to provide a means of self-assessing
the NRC inspection and assessment process, the end-of-
cycle review considers independent assessments of licensee
performance, such as INPO and the IAEA OSART. Such
review of independent assessment results was incorporated
into the ROP as a result of a Davis-Besse Lessons Learned
Task Force recommendation. Additional end-of-cycle
review activities include planning inspection activities
through the next year, discussing any cross-cutting themes
or issues (problem identification and resolution, human
performance, and safety conscious work environment
(SCWE)), and developing input (if applicable) to support
the AARM. The end-of-cycle meeting should be held
within the timeframe established in IMC 0305. This
timeframe was chosen to ensure that the assessments were
conducted in a timely manner following the receipt of all
inputs (PI data and inspection findings). The Action Matrix
is used to determine the scope of agency actions in
response to assessment inputs.
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02.05 End-of-Cycle Summary
Meeting

An End-of-Cycle Summary Meeting will be held at the
conclusion of the end-of-cycle review meetings to
summarize the results of the end-of-cycle reviews with the
Director, Office of Nuclear Reactor Regulation (NRR), or
another member of the NRR Executive Team. The End-of-
Cycle Summary Meeting is an informational meeting (vice
a decision-making meeting) to review the performance of
those plants with significant performance issues or cross-
cutting issues, and agency actions taken or planned, with
senior NRC headquarters management.
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02.06 Agency Action Review
Meeting (AARM)

An AARM is conducted several weeks after the issuance of
the annual assessment letters. This meeting is attended by
senior NRC managers and is chaired by the Executive
Director for Operations (EDO) or designee. The purpose of
this meeting is to allow a collegial review by senior NRC
managers of:

1. the appropriateness of agency actions for plants with
significant performance issues using the data compiled
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during the end-of-cycle review for both operating reactors,
reactors under construction, and non-power utilization
facilities,

2. trends in overall industry performance,

3. the appropriateness of Agency actions concerning fuel
cycle facilities and other material licensees with significant
performance problems,

4. the results of the ROP self-assessment, including a
review of approved deviations from the Action Matrix, and
5. the results of the Construction Reactor Oversight Process
self-assessment, including a review of approved deviations
from the Construction Action Matrix.

02.07 Commission Meeting

The EDO will brief the Commission annually on the results
of the AARM, including a discussion of any deviations
from the ROP Action Matrix. The Commission should be
briefed within 4 weeks of the completion of the AARM to
ensure the timely dissemination of the assessment results,
subject to Commission scheduling constraints.
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02.08 Public Stakeholder
Involvement

The NRC shall host an annual assessment meeting for the
public to discuss the assessment of licensee performance
and to answer questions from public stakeholders. For
licensees in Columns 1 or 2 of the Action Matrix, these
meetings are focused on public interaction, and are not
specifically meetings with the licensee, although the
licensee will likely attend to also respond to questions from
the public. For plants that have been in Column 1 or 2 of
the Action Matrix during the entire assessment period,
public stakeholder involvement should be scheduled during
the year at a time that presents the best opportunity to
effectively engage public stakeholders. Public stakeholder
involvement can be a meeting tailored to the public: an
open house for the public, poster sessions, virtual meetings,
or other similar activities that allow the NRC to effectively
engage public stakeholders. Participating in an event
sponsored by another organization can be considered if
such an event would maximize public engagement.
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03 INSPECTION FINDINGS

Originally an inspection finding was carried forward in the
assessment program for a total of four calendar quarters.
This was done to account for the fact that some inspections
were only conducted once per year, and carrying inspection
findings forward for four full quarters allowed an

inspection result to have influence on the assessment
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program until the next inspection was conducted. Further,
holding inspection findings open for four full quarters
allowed them to accumulate with subsequent inspection
findings (similar to PIs) to indicate more pervasive and
significant performance problems that require an increased
level of interaction per the Action Matrix. It was thought
that inspection findings would not be able to accumulate in
this manner if they were not held open for four full
quarters. In SRM-SECY 22-0086, “Recommendations for
Revising the Reactor Oversight Process Assessment
Program,” dated March 10, 2023 (ML23069A093), the
Commission approved the staff recommendation to
eliminate the requirement for inspection findings to be
open for four full quarters.

03.01 Start Date of Findings

The date used for consideration in the assessment program
is defined in IMC 0305. This ensures that the time frame
during which the inspection finding is considered in the
assessment program starts at the beginning of the quarter
that includes the date of the exit meeting of the onsite
inspection which identified the finding.
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03.02 Closure Date of Findings

Safety-significant inspection findings will be closed out
and no longer count as Action Matrix inputs when the
appropriate supplemental inspection is completed. This
change was made to provide an incentive for licensees to

prepare for supplemental inspections as quickly as possible.

An inspection finding will not be removed from
consideration of future agency actions (per the Action
Matrix) until the licensee has satisfactorily met all the

objectives of the appropriate supplemental inspection.
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04 PERFORMANCE
INDICATORS

Originally, PIs were direct inputs to the Action Matrix.
When a PI exceeded a significance threshold, the licensee
would move to a higher column in the Action Matrix if
there were no other inputs and be required to satisfy the
objectives of the appropriate supplemental inspection.
Because of how Pls are calculated, a PI may return to the
Green performance band even when the licensee has not

taken adequate corrective actions to address the underlying
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performance issue. If the PI subsequently returned to
Green, the licensee remained in the higher column of the
Action Matrix until satisfactorily completing the
supplemental inspection, but the PI no longer counted as an
Action Matrix input for purposes of aggregating with other
safety-significant inputs. In this scenario, a licensee would
be in a higher column of the Action Matrix with no safety-
significant inputs. In SRM-SECY-22-0086, the
Commission approved the staff recommendation to revise
the treatment of greater-than-Green (GTG) PIs such that
they remain Action Matrix inputs until the licensee satisfied
the objectives of the appropriate supplemental inspection,
even if the PI returned to Green.

05 ACTION MATRIX

The Action Matrix was developed with the philosophy that,
within a certain level of safety performance (i.e., the
licensee response band), licensees would address their
performance issues without additional NRC engagement
beyond the baseline inspection program. Agency action
beyond the baseline inspection program will occur only if
assessment input thresholds are exceeded. The Action
Matrix identifies the range of NRC and licensee actions
and the appropriate level of communication for varying
levels of licensee performance. The Action Matrix
describes a graded approach in addressing performance
issues.

The original Action Matrix, Figure 1, was developed to
provide guidance for consistent consideration of actions.
The Action Matrix ensures that regulatory actions
associated with licensee performance are objective,
predictable, and transparent. IMC 0305 includes the most
current version of the Action Matrix. The actions are
graded across five ranges of licensee performance in all
response categories (Regulatory Performance Meeting ,
Licensee Action, NRC Inspection, Communications, and
Regulatory Actions) and in terms of annual communication
of assessment results. Action decisions are triggered
directly from the threshold assessments of Pls and
cornerstone inspection areas. For example, a single White
P1 or inspection finding would require the NRC to take the
actions listed in the Regulatory Response Column of the
Action Matrix, such as supplemental inspection to
determine the cause of the assessment input degradation.
More significant changes in performance, such as one
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degraded cornerstone, would lead to more significant
actions as dictated by the Action Matrix.

05.01 Range of Actions

The Action Matrix specifies a range of actions appropriate
for each level of performance. These actions are defined as
follows:

a. Regulatory Performance Meetings: Regulatory

performance meetings are held between licensees and
the agency to discuss corrective actions associated with
safety-significant inspection findings. Each safety-
significant assessment input shall be discussed in order
to arrive at a shared understanding of the performance
issues, underlying causes, and planned licensee

actions.
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05.02 Expected NRC and
Licensee Actions

The Action Matrix lists expected NRC and licensee actions
based on the inputs to the assessment program. Actions are
graded such that the agency becomes more engaged as
licensee performance declines. The thresholds for each
column of the Action Matrix were established in a risk-
informed manner to indicate declining licensee
performance of a more pervasive and systemic nature as
you proceed from the left-most column across the Action
Matrix. As assessment inputs (inspection findings and PIs)
that have crossed thresholds accumulate (both in quantity
of inputs and significance of thresholds crossed), required
NRC actions become more significant in resources applied,
scope of inspection, and level of NRC management
oversight. This is described in more detail below in the
description of expected NRC and licensee actions for each
column of the Action Matrix:

a. Licensee Response Column - All assessment inputs are
Green. The licensee will receive only the baseline
inspection program and identified deficiencies will be
addressed through the licensee’s corrective action
program. The NRC will periodically review and
evaluate the licensee corrective actions taken for
identified deficiencies through routine problem
identification and resolution (PI&R) inspections
conducted under the baseline program.
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05.03 Double Counting PIs and
Findings

Some distinct issues may result in simultaneously crossing
a PI threshold and generating a safety-significant
inspection finding. Although an attempt was made during

NRC
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the development of the ROP to minimize this kind of
double-counting between PIs and inspection findings, some
double-counting is desirable. This is because the Pls
generally count and aggregate single occurrences, and
therefore are often not good at reflecting the significance of
a particular event. For example, a PI might count personnel
overexposures, but a particularly egregious and significant
overexposure would not be counted any differently than
one that was just over the personnel exposure limit.
Therefore, in situations like this, the SDP is relied upon to
place the proper safety significance on the individual
occurrence. However, this would result in two assessment
inputs from the same occurrence combining to cause
increased regulatory action per the Action Matrix.
Therefore, issues with the same underlying cause should
not be double-counted in the assessment program to ensure
that inappropriately excessive regulatory action is not taken
in response to a single event. However, the most
conservative significance characterization related to the PI
and the inspection finding (i.e., Yellow vs. White) shall be
used to determine the appropriate agency action according
to the Action Matrix. This is not considered a deviation
from the Action Matrix.
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05.04 Supplemental Inspections

Until the appropriate supplemental inspection as prescribed
by the Action Matrix is completed, the licensee shall
remain in the higher column of the Action Matrix, even if
the greater-than-Green inputs are no longer present in
subsequent quarters. For example, based on the timing of
the PI events, a Pl may return to the Green performance
band prior to the NRC completing the supplemental
inspection. In this case, the licensee would remain in the
higher column until satisfying all of the objectives of the
appropriate supplemental inspection because the parallel Pl
finding would remain open. For supplemental inspections
completed in response to safety significant inspection
findings, if the licensee satisfactorily meets the objectives
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of the inspection, then the inspection finding would be an
active input into the Action Matrix until the date of the exit
meeting, or re-exit when applicable, for that supplemental
inspection.

BT ABED,

05.05 Action Matrix Deviations

According to SECY-99-007, “Recommendations for
Reactor Oversight Process Improvement,” the Action
Matrix is not intended to provide guidance that is
excessively rigid. It establishes expectations for
interactions, licensee actions, and NRC actions. It does not
preclude the NRC from taking less action or some
additional action, when justified. The key point is that
assessment results are determined by the PI and
cornerstone inspection area results. There may be rare
instances in which the regulatory actions dictated by the
Action Matrix may not be appropriate. In these instances,
the agency may deviate from the Action Matrix to either
increase or decrease agency action. A deviation is defined
as any regulatory action taken that is inconsistent with the
range of actions described in the applicable column of the
Action Matrix. The EDO shall approve all deviations from
the Action Matrix. The EDO was chosen as the approval
authority to provide an appropriate level of senior Agency
management oversight to ensure agency-wide consistency
in considering the need for a deviation from the Action
Matrix. Approved Action Matrix deviations will be
discussed at the AARM and subsequent Commission
meeting on the results of the AARM.
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06 TREATMENT OF ITEMS
ASSOCIATED WITH OLD
DESIGN ISSUES AND
ENFORCEMENT
DISCRETION

06.01 Old Design Issues

An Old Design Issue is an inspection finding involving a
past design-related problem in the engineering calculations
or analysis, associated operating procedure, or installation
of plant equipment that does not reflect a performance
deficiency associated with existing licensee programs,
policy, or procedures The purpose of this approach is to
place a premium on licensees initiating efforts to identify
and correct safety-significant issues that are not likely to be
identified by routine efforts before degraded safety systems
are called upon to work. The assessment program evaluates
current performance issues, and this approach excludes old
design issues from consideration of overall licensee
performance in the Action Matrix.
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06.02 Violations in Specified
Areas of Interest Qualifying for
Enforcement Discretion

In general, generic issues involving enforcement discretion
will be authorized via an Enforcement Guidance
Memorandum (EGM), or other type of authorizing
document. That document should specify the requirements
for determining the significance and following-up on issues
receiving enforcement discretion. The staff should refer to
section 3.0, “Use of Enforcement Discretion," of the
Enforcement Policy for guidance in dispositioning issues
for which enforcement discretion is being considered.
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07 ROLE OF CROSS-
CUTTING ISSUES

There are other inputs, beside Pls and inspection findings,
that can influence the actions taken through the assessment
program. These items include cross-cutting issues,
traditional enforcement actions, and allegations. While
these items are not direct inputs to the Action Matrix, they
can influence the range of actions taken when PI thresholds
are crossed, or inspection findings are greater-than-Green.
For example, the scope of the supplemental inspection can
include the performance deficiencies associated with a
long-standing cross- cutting issue.
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Unacceptable performance represents situations in which
the NRC lacks reasonable assurance that the licensee can or
will conduct its activities without undue risk to public
health and safety. Examples of unacceptable performance
may include:

a. Multiple significant violations of the facility’s license,
technical specifications, regulations, or orders.

b. Loss of confidence in the licensee’s ability to maintain
and operate the facility in accordance with the design basis
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management, or the demonstrated lack of an effective

problem identification and resolution program).

c. A pattern of failure of licensee management controls to

effectively address previous significant concerns to prevent

the recurrence.

Although a plant under the oversight of IMC 0350 is not NRC

assessed using the ROP Assessment Program outlined in 9.IMC 0350 7" & A~DAT

IMC 0305, it is still under the auspices of several aspects of | v/ IMC 0350 O FIicH 577 > Mk, IMC
oo | IO e mm e | RS or e s
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IMC 0350 PROCESS customized appropriately to conform to the R N !

extended shutdown conditions. Those aspects are described
more thoroughly in IMC 0350, section 06.03.

The focus of IMC 0350 is to provide oversight of the
licensee’s performance until such time that a return to the
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normal ROP Assessment Program is appropriate.
Implementation of IMC 0350 provides adequate assurance
that the licensee is ready for a return to plant operation, and
once restarted, acceptable licensee performance is verified
prior to the NRC returning the plant to routine oversight
inspection and assessment programs of the ROP.
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10 TRANSITIONING FROM
NEW CONSTRUCTION TO
THE ROP

The transition from construction oversight to the ROP for
the AP1000 reactor units is described in the memo,
“Transition to Reactor Oversight Process for Vogtle
Electric Generating Plant, Units 3&4” (ML20191A383).
The staff determined that the transition point would be at
the 10 CFR 52.103(g) finding, when all inspections, tests,
analyses, and acceptance criteria (ITAAC) have been met,
at which point the operational phase begins.
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11 TRADITIONAL
ENFORCEMENT FOLLOW-
UP

In SECY-08-0046, “Reactor Oversight Process Self-
Assessment for Calendar Year 2007,” dated April 2, 2008
(ML080460148), the staff noted its intent to explore how
certain traditional enforcement (TE) items related to all
seven cornerstones could be used as a more integrated
input into the assessment program. A working group was
established to gather perspectives for achieving a more
integrated enforcement process with the ROP. One
recommendation was to perform follow-up inspection on
all TE outcomes which would place a focus on the
regulatory significance associated with licensee actions that
are willful, impede the regulatory process, or have actual
consequences. The staff would examine TE outcomes over
the preceding 12 months during the mid-cycle and end-of-
cycle performance reviews. Using an escalating approach
similar to that in the Action Matrix, the number, severity
level, and similarities among the violations would trigger
one of three levels of inspection response. However, the
inspection response to the TE outcomes would not be a
direct input into the Action Matrix since the SDP would
have already captured any associated risk significance by
processing the performance deficiency separately.

NRC

1. GEROITEREIC LD 7+ —T v

v SECY-08-0046 2007 EDJETIFEE 7 1t A
HOEHm) [2B8WT, AZ v T7iE, 720D a—
F—A b= RTCUTEHE T 5 R E DIk D17
EHEE (TE) OHAB %, M7 w2 77 A~d
LV EsnT-ANE L TEDL Y IHEHTE
LHERRET o EIMAER L,

v ROP & L VA SNTATEHEE Y 1 & 2 %528
THIEDDFEERDI-DICT—F 7 T )—
TN ENT,

vV 1 OOEEFEHIZ, TXTO TEFERIZOWNT
THAu—T v T REEZEHRTHLETHY, K
Blck b, BHEl o 252055, E03EE
DEBEE L LFHELEDOT 7 a EET S
Hil FOBEEEICESEZ Y ToOMmELTHZ L
Thb,

v AE Y T7E, YA TR E A T AETRED
INT F—< A LEa—KHT, WE 122004 H
O TEFERZGKT D, T7vary~hUv7
2 LFBEOZ AT L— g o7 Fua—F 2 ff
L. EXOH, ERE LV, B LB
L oT, 3 LULORREXICDOWT I h Y
H—hb,

3.3.17-18




v 7272 L. SDPI/X7 #—~ AKX % Bl LIE
THZ LT, BT R EEEZT TIOE
BLTWS7=®, TE MERIZKHT 2 AT
Trary~h )y AOBEEA LIRS
AQTAN

12 ASPECTS OF THE

Table 2 provides a detailed discussion of various aspects of
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01 INTRODUCTION

The purpose of the NRC enforcement program is to support
the NRC's overall safety mission in protecting the public
health and safety and the environment. NRC requirements
were developed to ensure adequate protection or no undue
risk to public health and safety through design,
construction operation, maintenance, modification, and
quality assurance measures. Consistent with that purpose,
enforcement actions have been used as a deterrent to
emphasize the importance of compliance with these
requirements and to encourage prompt identification and
prompt, comprehensive correction of violations.
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02 ENFORCEMENT AND
THE SIGNIFICANCE
DETERMINATION PROCESS

The Significance Determination Process (SDP) was
developed as the predominant agency method for
characterizing the significance of power reactor inspection
findings or performance deficiencies on the basis of their
risk significance to ensure a consistent approach between
the enforcement program and the assessment process. In
order to achieve optimum levels of integration between
assessment and enforcement, the enforcement program was
modified to utilize the final significance determination
from the SDP as a means of characterizing the significance
of the associated violation.

To make the ROP significance determination results
consistent with the enforcement policy, the significance
categories were determined to relate approximately as
follows:

*Green - Severity Level [V

*White - Severity Level II1

*Yellow - Severity Level 11

*Red -  Severity Level
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03 THE ENFORCEMENT
APPROACH

The assessment process provides many of the functions and
objectives inherent in the traditional enforcement program.
In light of the maturing of the industry and overall
improved performance of licensees, a new enforcement
approach was developed to complement the assessment
process. In developing this new approach, the staff
identified the following objectives:

*Enforcement needs to be consistent with the safety
philosophy of the assessment process.

*Enforcement needs to maintain an emphasis on
compliance.

*Enforcement needs to be simplified and predictable to
create an efficient and effective process.

*Enforcement needs to support openness in the NRC
regulatory process.

*Enforcement should neither create nor perpetuate
unnecessary regulatory burdens.
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03.01 Violations Assessed using
the SDP

Initially, violations are evaluated to determine the
appropriate significance, which will determine whether
formal or informal enforcement action should be taken.
Normally, this evaluation would result in a preliminary
severity level. For performance deficiencies evaluated
using the SDP, however, a color would be identified rather
than a severity level. Performance deficiencies determined
not to be significant from a risk perspective (assigned the
color Green) are inputs into the assessment process in the
licensee response band in the Action Matrix. Such
violations are considered for informal enforcement and
treated as Non-Cited Violations (NCVs) consistent with the
criteria in the Enforcement Policy for reactor Severity
Level IV violations. For reactor cases, a Notice of Violation
(NOV) would normally not be issued for a Severity Level
IV violation or Green finding unless: (1) the licensee fails
to restore compliance within a reasonable time after the
violation was identified, (2) the licensee fails to place the
violation into the corrective action program to address
recurrence, (3) the violation was willful, or (4) the violation
was repetitive as a result of inadequate corrective action
and unidentified by the NRC. Note: This exception does
not apply to violations associated with Green SDP findings.
The last criterion applies to traditional enforcement only. In
other words, under the ROP, if a finding associated with a
violation is determined to be of very low safety
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significance, the violation will be treated as an NCV,
regardless of the number of times the violation is repeated.

03.02 Violations Subject to
Traditional Enforcement Actions

The traditional enforcement program is used with the
second group of violations, those involving: (1) willfulness,
including discrimination, (2) actions that may impact the
NRC’s ability for oversight of licensee activities1, and (3)
situations which result in actual safety consequences, such
as overexposure, loss of radioactive material, core damage,
or loss of significant safety barriers. A more traditional
enforcement approach is warranted for deterrence. This
approach would retain the four severity levels and civil
penalties under the current Enforcement Policy.
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03.03 The Role of Enforcement
Discretion Under the ROP

The Enforcement Policy has been modified to clarify that
the mitigation discretion addressed in Sections VII.B.2 -
VILB.6 (e.g., violations identified during shutdowns,
involving past enforcement actions, old design issues,
certain discrimination issues, or special circumstances)
does not normally apply to violations associated with issues
evaluated by the SDP. The ROP will use the Action Matrix
to determine the agency response to performance issues.
The Action Matrix has provisions to consider extenuating
circumstances that were previously addressed through
enforcement mitigation. However, the Commission has
reserved the right to use enforcement discretion for
particularly significant violations (e.g. an accidental
criticality) to assess civil penalties in accordance with
Section 234 of the Atomic Energy Act of 1954.
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03.04 Accuracy and
Completeness of Performance
Indicator Data

The staff proposed a unique approach for addressing the
accuracy and completeness of performance indicator (PI)
data. In order to fulfill its regulatory obligations, the NRC
is dependent upon its licensees for complete and accurate
information. The Commission uses the requirements of 10
CFR 50.9 as the primary means of enforcing its
expectations for complete and accurate information from
reactor licensees. The staff’s proposed approach maintains
this focus. Unlike previous practice with respect to 10 CFR
50.9 violations, the proposed approach does this through
both the Action Matrix and enforcement sanctions.
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04 SUMMARY OF CHANGES

The following are some of the more significant changes
made to the Enforcement Policy in response to
implementation of the ROP. The last complete revision that
was issued as a NUREG series publication (NUREG-1600)

NRC

- 4. EHEOER

v ROP OFEMIZIE U THATBHE EECR I/ Thive X
D BB/ AR O

3.3.18-5




was dated May 1, 2000. Changes to this policy are
published in the Federal Register. (Ref. 24).

04.01 Section III,
Responsibilities

The term "escalated enforcement action" has been
expanded to include an NOV associated with an inspection
finding that the SDP evaluates as low to moderate (White),
or greater safety significance. These actions warrant
consideration as escalated actions given the risk
significance associated with the violations.
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04.02 Section I'V, Assessing
Significance

This section has been modified to address violations
associated with inspection findings evaluated through the
SDP. The NRC will continue to assess significance by
considering:

(1) actual safety consequences; (2) potential safety
consequences, including the consideration of risk
information; (3) potential for impacting the NRC’s ability
to perform its regulatory function; and (4) any willful
aspects of the violation. Paragraph (5) has been added to
recognize that with implementation of the ROP, the NRC
will rely on inputs from the SDP to address violations
associated with inspection findings evaluated through the
SDP. Consistent with the guidance previously included in
the Interim Policy, violations associated with findings that
the SDP evaluates as having very low safety significance
(i.e., Green) will normally be described in inspection
reports as NCVs. The finding will be categorized by the
assessment process within the licensee response band.
However, a NOV will be issued if the issue meets one of
the three applicable exceptions in Section VI.A.1.
Violations associated with findings that the SDP evaluates
as having low to moderate safety significance (i.e., White),
substantial safety significance (Yellow), or high safety
significance (Red) will normally be cited in an NOV
requiring a written response unless sufficient information is
already on the docket. The finding will be assigned a color

related to its significance for use by the assessment process.

Violations associated with issues that do not lend
themselves to a risk analysis (i.e., potential for impacting
the NRC’s function and willfulness), will be evaluated in
accordance with the guidance in paragraphs (1) through (4)
of this section. The guidance also notes that the
Commission reserves the use of discretion for particularly
significant violations (e.g. an accidental criticality) to
assess civil penalties in accordance with Section 234 of the
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Atomic Energy Act of 1954, as amended.

04.03 Section V, Predecisional

Enforcement Conferences

This section has been modified to address the relationship
between Regulatory Conferences and the enforcement
program. The ROP uses Regulatory Conferences as
opportunities for the NRC and licensees to discuss the
significance of findings evaluated through the SDP whether
or not violations are involved. The Enforcement Policy has
been revised to state that Regulatory Conferences may be
conducted in lieu of predecisional enforcement conferences
if violations are associated with potentially significant
findings under the ROP. While the primary function of a
Regulatory Conference is on the significance of findings,
the significance assessment from the SDP provides an input
into the enforcement program in terms of whether escalated
enforcement action (i.e., an NOV associated with a White,
Yellow, or Red finding) should be issued. Given this
process, a subsequent predecisional enforcement
conference is not normally necessary.
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04.04 Section VI, Disposition of
Violations

This section has been renamed and modified by
consolidating all of the guidance on the normal approach
for dispositioning violations. Depending on the
significance and circumstances, violations may be
considered minor and not subject to enforcement action,
dispositioned as NCVs, cited in NOVs, or issued in
conjunction with civil penalties or orders. The NCV
guidance has been moved out of Section VII.B.1 of the
Policy that discusses special types of mitigation discretion
and into this section because issuance of an NCV is a
routine method for dispositioning Severity Level IV
violations and violations associated with Green SDP
findings.

For consistency, the guidance in Section VI.A.8 for
dispositioning Severity Level IV violations for all licensees
other than power reactor licensees has been reworded to
express the guidance in terms of conditions when an NOV
should be issued rather than criteria for dispositioning a
violation as an NCV.
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04.05 Section VI.B, Notice of
Violation

This section has been modified to state that the NRC may
require that a response to an NOV be under oath if the
violation is associated with a low to moderate, or greater
safety significant finding as evaluated by the SDP. This is
consistent with the agency’s existing practice of requiring
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that an NOV response be under oath for Severity Level I,
11, or III violations.
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04.06 Section VI.C, Civil
Penalty

This section has been modified to state that civil penalties
are also considered for violations associated with
inspection findings evaluated through the ROP’s SDP that
involved actual consequences, such as an overexposure to
the public or plant personnel above regulatory limits,
failure to make the required notifications that impact the
ability of Federal, State and local agencies to respond to an
actual emergency preparedness event (site area or general
emergency), transportation event, or a substantial release of
radioactive material. This is consistent with the Interim
Policy, in that civil penalties will not be proposed for
violations associated with low to moderate, or greater
safety significant findings absent actual consequences.
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04.07 Section VII.A, Escalation
of Enforcement Sanctions

Consistent with the Interim Policy, this section has been
modified to recognize that the NRC may also exercise
discretion and assess civil penalties for violations
associated with significant findings evaluated by the ROP’s
SDP that the NRC believes warrant penalties. Exercise of
this discretion is expected to be rare.
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04.08 Section VII.B, Mitigation
of Enforcement Sanctions

This section has been modified by adding footnote 10 to
clarify that the mitigation discretion addressed in Sections
VIIL.B.2 - VII.B.6 does not normally apply to violations
associated with issues evaluated by the SDP. The revised
ROP will use the Action Matrix to determine the agency
response to performance issues. The Action Matrix has
provisions to consider extenuating circumstances that were
previously addressed through enforcement mitigation.
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04.09 Supplement I--Reactor
Operations

Examples C.9, C.10, D.5, and E involving changes, tests,
and experiments (i.e., 10 CFR 50.59) have been modified.
The previous examples were developed in conjunction with
the final rule for 10 CFR 50.59 and were based on the
"change acceptability” criterion, i.e., whether the changes
would be found acceptable by the Commission. Before
publication of the final rule, the NRC determined that the
change acceptability criterion was not conducive to
efficient or effective enforcement or regulation.
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04.10 Supplement VII--
Miscellaneous Matters

New examples (C.3, D.3, and E) have been added to
address inaccurate or incomplete PI data from the ROP.
Inaccurate or incomplete PI data that would have caused a
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PI to change from Green to White are categorized at et 5 72I, FrLvWEl(C3.D3. BLUE) 258
Severity Level IV. Inaccurate or incomplete PI data that maiiz,

would have caused a PI to change from Green to either
Yellow or Red; White to either Yellow or Red; or Yellow to
Red are categorized at Severity Level III. Inaccurate PI
data that would not have caused a PI to change color are
considered minor. Consistent with existing policy,

enforcement action is not taken for minor violations.
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Basis Summary Sheet
By~ —— |k

Inspectable Area: Adverse Weather Protection
AT G . R B D OIRE

Cornerstone(s): Initiating Events and Mitigating
Systems
a—F— A b= BREFERE JURER

Inspection Procedure: IP 71111.01
MAFIEE : 1P 71111.01

Scope: Inspection activities in this area focus on evaluating the licensee’s readiness for protecting
mitigating systems and components from external factors such as tornado, hurricane, high winds, high
temperatures, cold weather, and other adverse weather-related conditions. This inspection focus ensures
that risk significant systems and components will perform within the design assumptions for adverse
weather.
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Basis: Inspection of this item supports the Initiating Events and Mitigating Systems
cornerstones by ensuring that the licensee takes steps to reduce the effects of weather-related
initiating events and the impact of adverse weather on key portions of mitigating systems.
Weather conditions leading to loss of offsite power, freezing temperatures, high
temperatures, and high winds dominate external risk.
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The inspection activities are intended to verify that the licensee has taken the necessary steps to
demonstrate that the reliability, availability, and functional capability of SSCs and associated
components are maintained during adverse weather conditions. For example, operating experience
indicates that cold weather conditions continue to cause intake structure icing, process and instrument
line freezing, emergency diesel generator oil viscosity problems, essential chiller problems, and
electrical problems leading to loss of power. High winds, tornado, and hurricane could affect the
availability of offsite power.
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Frozen equipment can lead to a common cause/mode loss of multiple trains and loss of equipment in
redundant systems without any indication of a problem until called upon to function, which would
have a significant impact on plant risk. In addition, high temperature conditions can place plant
equipment and systems in an unanalyzed condition, which could also have a significant impact on
risk.

BEEROWAE X, B D~ LA v oIbGlFK T — FEEA, e 5 X 9 IcEkx
D FE CRIEDIREN 72 W ITR ZN OB SRR IRIZ O N S rlRetEn H Y | Zhix”
T bV RAIIZEKREELERIFTT, S5, BERER. 772 FOEEoR
HERDPTOREBICES A[REMENHY . Znb Y AT ICERREELH 2 5l
Nh 5,

3.4-4




Performance Indicators: There are no performance indicators that have been established that can
provide information related to the adequacy of licensee’s readiness for seasonal susceptibilities and for
any impending adverse weather conditions.
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Significant Changes in Scope or Basis: December 2001 - Revised procedure to provide additional
clarification to the inspection requirements and guidance for evaluating licensee’s readiness for
seasonal susceptibilities and impending weather conditions.
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January 2002 - Revised to provide detailed inspection requirements and guidance for evaluating
licensee’s readiness for seasonal susceptibilities and impending weather conditions. In addition,

the inspection resources estimate is revised to provide a band for more inspection flexibility.
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January 2008 — Procedure was expanded to include a review of a site’s readiness to cope with
external flooding prior to the onset of adverse weather that poses a risk of flooding. Prior to this
change, review of external flooding readiness was located in IP 71111.06.
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January 2016 - Revised to incorporate Fukushima Lessons Learned and Fukushima flooding inspection
insights as well as an inspection requirement to verify licensees can demonstrate that diesel fuel oil
cloud point specifications are acceptable for operability of diesel generator systems with above ground
fuel storage tanks during extreme cold weather conditions.
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