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AN APPROACH FOR DETERMINING THE TECHNICAL ADEQUACY
 
OF PROBABILISTIC RISK ASSESSMENT RESULTS
 

FOR RISK-INFORMED ACTIVITIES
 

A.	 INTRODUCTION safety regulations. Consequently, confidence in 
the information derived from a PRA is an 

In 1995, the NRC issued a Policy important issue: the accuracy of the technical 
Statement (Ref. 1) on the use of probabilistic risk content must be sufficient to justify the specific 
analysis (PRA), encouraging its use in all results and insights that are used to support the 
regulatory matters. The Policy Statement states decision under consideration. 
that ".. , the use of PRA technology should be 
increased to the extent supported by the state of This regulatory guide is being developed 
the art in PRA methods and data and in a manner to describe one acceptable approach for 
that complements the NRC's deterministic determining that the quality of the PRA, in toto or 
approach." Since that time, many uses have of those parts that are used to support an 
been implemented or undertaken, including application, is sufficient to provide confidence in 
modification of NRC's reactor safety inspection the results such that the PRA can be used in 
program and initiation of work to modify reactor regulatory decision making for light-water 

USNRC REGULATORY GUIDES 
Regulatory Guides are issued to describe and make available to the public such 
information as methods acceptable to the NRC staff for implementing specific parts of the 
Commission's regulations, techniques used by the staff in evaluating specific problems or 
postulated accidents, and data needed by the NRC staff in its review of applications for 
permits and licenses. Regulatory guides are not substitutes for regulations, and 
compliance with them is not required. Methods and solutions different from those set 
out in the guides will be acceptable if thy provide a basis for the findings requisite to the 
issuance or continuance of permit or license by the Commission. 

This guide was issued after consideration of commer1ts received from the public, 
Comments and suggestions for improvement in these guides are encouraged at all times, 
and gUides will be revised, as appropriate, to accommodate comments and to reflect new 
information or experience. 

Written comments may be submitted to the Aules and Directives Branch, Office of 
Administration, U.S. Nuclear Regulatory Commission, Washington, DC 20555·0001. 
Comments may be submitted electronically or downloaded through the NRC's interactive 
web site at <WWW.NRC.GOV> through Rulemakin9. Copies of comments received 
may be examined at the NRC Public Document Room, 11555 Rockville Pike, Rockville, 
MD. 

The guides are issued in the following broad divisions: 

1. Power reactors 6. Products 
2. Research and Test Reactors 7. Transportation 
3. Fuels and Materials Facilities 8. Occupational Health 
4. Environmental and Siting 9. Antitrust and Financial Review 
S. Materials and Plant Protection 10. General 

Requests for single copies of draft or active regUlatory guides (which may be reproduced) or 
for placement on an automatic distribution list for single copies of lulure draft gUides in 
specific 
divisions should be made \0 the U.S. Nuclear Regulatory Commission, Washington, DC 
20555, Attention: Reproduction and Distribution Services Section, or by fax to (301)415­
2289; 
or by email to DISTRISUTiON@NRC.GOV. Electronic copies of this dreft regulatory guide 
are 
available through the NRC's interactive web site (see above); the NRC's web site 
<'M/IMJ.NRC.GOV> in the Electronic Reading Room under Document Collections, 
Regulatory Guides; and in the NRC's ADAMS Documents et the same web site, under 
Accession Number 



reactors. This guidance is intended to be 
consistent with NRC's PRA policy statement and 
subsequent, more detailed, guidance in 
Regulatory Guide 1.174 (Ref. 2). It is also 
intended to reflect and endorse guidance 
provided by standards-setting and nuclear 
industry organizations. When used in support of 
an application, this regulatory guide will obviate 
the need for an in-depth review of the PRA by 
NRC reviewers, allowing them to focus their 
review on key assumptions and areas identified 
by peer reviewers as being of concern, that are 
relevant to the application. Consequently, this 
guide will provide for a more focused and 
consistent review process. 

Regulatory guides are issued to describe 
to the public methods acceptable to the NRC staff 
for implementing specific parts of the NRC's 
regulations, to explain techniques used by the 
staff in evaluating specific problems or postulated 
accidents, and to provide guidance to applicants. 
Regulatory gUides are not substitutes for 
regulations, and compliance with regulatory 
guides is not required. Regulatory guides are 
issued in draft form for public comment to involve 
the public in developing the regulatory positions. 
Draft regulatory guides have not received 
complete staff review; they therefore do not 
represent official NRC staff positions. 

B. DISCUSSION 

Existing Guidance Related to the Use of 
PRA in Reactor Regulatory Activities 

Since the PRA Policy Statement was 
issued, a number of documents have been written 
that provide guidance on the use of PRA 
information in reactor regulatory activities. These 
include: 

At NRC, regulatory guidance documents have 
been written to address risk-informed 
applications that use PRA information. These 
include Regulatory Guide 1.174 (Ref. 2) and 
Standard Review Plan (SRP) Chapter 19 
(Ref. 3), which provide general guidance on 
applications that address changes to the 
licensing basis. Key aspects of these 

documents are: 

They describe a "risk-informed integrated 
decision-making" process that 
characterizes how risk information is 
used, and, more specifically, that such 
information is one element of the 
decision-making process. That is, 
decisions "are expected to be reached in 
an integrated fashion, considering 
traditional engineering and risk 
information, and may be based on 
qualitative factors as well as quantitative 
analyses and information." 

They reflect the staff's recognition that the 
PRA needed to support regulatory 
decisions can vary, Le., that the "scope, 
level of detail, and quality of the PRA is to 
be commensurate with the application for 
which it is intended and the role the PRA 
results play in the integrated decision 
process." For some applications and 
decisions, only particular parts' of the 
PRA are needed to be used. In other 
applications, a full scope PRA is needed. 
General guidance regarding scope, level 
of detail, and quality for a PRA is provided 
in the documents. 

While the documents are written in the 
context of one reactor regulatory activity 
(license amendments), the underlying 
philosophy and principles are applicable 
to a wide spectrum of reactor regulatory 
activities. 

In addition, for specific applications, guidance 
is provided in separate regulatory guides for 
such applications as inservice testing (Ref. 4), 
inservice inspection (Ref. 5), quality 
assurance (Ref. 6), and technical 
specifications (Ref. 7). SRP chapters were 
also prepared for each of the application­
specific regulatory gUides with the exception 
of quality assurance. 

'In this regulatory guide, a part of a PRA can be 
understood as being equivalent to that piece of the 
analysis for which an applicable PRA standard identifies a 
supporting level requirement. 
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•	 PRA standards have been under 
development by the American Society of 
Mechanical Engineers (ASME) and American 
Nuclear Society (ANS). On AprilS, 2002, 
ASME issued a standard for a fUll-power, 
internal events (excluding fire) Level 1 PRA 
and a limited Level 2 PRA (Ref. 8). In the 
future, ANS plans to issue standards for 
PRAs for evaluating external events and 
internal fire risk and risk from low power and 
shutdown modes of operation. 

•	 Reactor owners' groups have been 
developing and applying a PRA peer review 
program for several years. In a letter dated 
April 24, 2000, the Nuclear Energy Institute 
(NEI) submitted NEI-00-02 (Ref. 9) to the 
NRC for review in the context of the staff's 
work to risk-inform the scope of special 
treatment requirements contained in 10 CFR 
Part 50 (discussed in SECY-99-256 -Ref. 10). 

On August 16, 2002, NEI submitted draft 
industry guidance for self-assessments 
(Ref. 11) to address the use of industry peer 
review results in demonstrating conformance 
with the ASME PRA standard. This additional 
guidance, which is intended to be 
incorporated into a revision of NEI-00-02 (per 
NEI, see Reference 11), contains: 

-	 Self assessment guidance document 
- Appendix 1 - actions for industry self 

assessment 
- Appendix 2 - industry peer review subtier 

criteria 

•	 SECY-00-0162 (Ref. 12) describes an 
approach for addressing PRA quality in risk­
informed activities, including identification of 
the scope and minimal functional attributes of 
a technically acceptable PRA. 

•	 SECY-02-0070 (Ref. 13) provides revisions of 
Regulatory Guide 1.174 and SRP Chapter 19, 
and informed the Commission of the staff's 
plan for endorsement of the then pending 
ASME and ANS consensus standards and 
peer review programs on PRA. The 
endorsement was to be provided in a new 

regulatory guide (this document) and a new 
SRP Chapter (Ref. 14). Figure 1 displays the 
relationship among existing guidance, 
standards and industry guidance, and this 
regulatory guide. 

•	 SECY-02-0176 (Ref. 15) discusses, in a 
proposed draft regulatory gUide DG 1121, 
how References 8 and 9, and this draft gUide, 
could be used in the context of the proposed 
new rule (Le., 50.69). 

Purposes of this Regulatory Guide 

The purposes of this regulatory guide are 
to provide guidance to licensees in determining 
the technical adequacy of a PRA used in a risk­
informed integrated decision making process, and 
to endorse standards and industry guidance. 
Guidance is provided in four areas: 

(1) A minimal set of functional requirements of a 
technically acceptable PRA. 

(2) NRC position on consensus PRA standards 
and industry PRA program documents. 

(3)	 Demonstration that the PRA (in toto or 
specific parts) used in regulatory applications 
is of sufficient technical adequacy. 

(4)	 Documentation to support a regulatory 
submittal. 

This regulatory guide provides more 
detailed guidance, relative to Regulatory Guide 
1.174, on PRA technical adequacy in a risk­
informed integrated decision-making process. It 
does not provide guidance on how PRA results 
are used in the application-specific decision­
making processes; that guidance is provided in 
such documents as References 4 through 7, and 
the proposed DG1121, provided in Reference 15. 

The regulatory guides addressing specific 
applications, including the draft DG 1121, allow 
for the use of PRAs that are not full scope, e.g., 
do not include contributions from external 
initiating events or low power and shutdown 
modes of operation. The regulatory guides do, 
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however, require that the missing scope items be 
addressed in some way, for example, by using 
bounding analyses. This regulatory guide does 
not address such alternate methods to the 
evaluation of risk contributions; it addresses PRA 
methods only. 

Relationship to Other Guidance Documents 

This regulatory guide is a supporting 
document to other NRC regulatory guides that 
address risk-informed activities. These guides 
include, at a minimum, (1) Regulatory Guide 
1.174 and SRP Chapter 19 (Refs. 2 and 3), which 

provide general guidance on applications that 
address changes to the licensing basis, and (2) 
the regulatory guides for specific applications 
such as for inservice testing, inservice inspection, 
quality assurance, and technical specifications is 
in References 4 through 7. There are 
corresponding SRP chapters for the application­
specific guides. 

Figure 1 shows the relationship of this 
new regulatory guide and risk-informed activities, 
application specific guidance, consensus PRA 
standards, and industry programs (e.g., NEI-OO-02). 
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Figure 1. Relationship of DG-1122 to Other Risk-Informed Guidance 

C. REGULATORY POSITION 

1.	 Functional Requirements of a 
Technically Acceptable PRA 

This section describes one acceptable 
approach for defining the technical adequacy for 
an acceptable PRA of a commercial nuclear 
power plant. PRAs used in risk-informed 
activities may vary in scope and level of detail. In 
this section, the guidance provided is for a full 

scope PRA. Approaches to addressing the use of 
limited scope PRAs are discussed in the 
application specific regulatory guides. The scope 
is defined in terms of: (a) those events that can 
challenge the plant and, if not prevented or 
mitigated, would eventually result in core damage, 
and/or a large release, and (b) the metrics used 
to characterize risk. The level of detail required of 
the PRA model is determined ultimately by the 
application. However, a minimal level of detail is 
necessary to ensure that the impact of designed­
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in dependencies (e.g., support system 
dependencies, functional dependencies and 
dependencies on operator actions) are correctly 
captured and the PRA represents the as-built, as­
operated plant. This minimal level of detail is 
implicit in the technical characteristics and 
attributes discussed in this section. This section, 
consequently, provides guidance in three areas: 

(1) The definition of the scope of a PRA 
(2) The elements of a PRA 
(3) The technical attributes and characteristics for 

a full-scope PRA 

This guidance is given in accordance with 
SECY-OO-0162. 

1.1 Scope of PRA 

The scope of a PRA is defined by what 
challenges are included in the analysis and the 
level of analysis performed. Specifically, the 
scope is defined in terms of: 

•	 the metrics used in characterizing the risk, 
•	 the plant operating states for which the risk is 

to be evaluated, and 
the types of initiating events that can 
potentially challenge and disrupt the normal 
operation of the plant. 

The metrics typically used for risk 
characterization in risk-informed integrated 
decision-making process are CDF and LERF (as 
surrogates for latent and early fatality risks, 
respectively). Issues related to the reliability of 
barriers, in particular containment integrity and 
consequence mitigation, are addressed through 
other parts of this decision-making process, such 
as consideration of defense in depth. To provide 
the risk perspective for use in decision making, a 
Level 1 PRA is required to provide CDF. A limited 
Level 2 PRA is needed to address LERF. 

An essential aspect of the risk 
characterization is an understanding of the 
associated uncertainties. Regulatory decision­
making utilizing risk insights must be based on a 
full understanding of the contributors to the PRA 
results and the impacts of the uncertainties, both 

those that are explicitly accounted for in the 
results and those that are not. Consequently, as 
each technical element of the PRA is performed, 
the sources of uncertainty are identified and 
analyzed such that their impact are understood at 
this level (e.g., accident sequence development, 
human reliability) and on the risk results (Le., CDF 
and LERF). 

Plant operating states (POSs) are used 
to subdivide the plant operating cycle into unique 
states such that the plant response can be 
assumed to be the same for all subsequent 
accident initiating events. Operational 
characteristics (such as reactor power level; in­
vessel temperature, pressure, and coolant level; 
equipment operability; and changes in decay heat 
load or plant conditions that allow new success 
criteria) are examined to identify those relevant to 
defining plant operational states. These 
characteristics are used to define the states, and 
the fraction of time spent in each state is 
estimated using plant specific information. The 
risk perspective should be based on the total risk 
connected with the operation of the reactor, which 
includes not only full power operation, but also 
low power and shutdown conditions. For some 
applications, the risk impact may affect some 
modes of operation, but not others. 

Initiating events are the events that have 
the ability to challenge the condition of the plant. 
These events include failure of equipment from 
either internal plant causes such as hardware 
faults, operator actions, floods or fires, or external 
plant causes such as earthquakes or high winds. 
The risk perspective should be based on the total 
risk, which includes events from both internal and 
external sources. 

1.2 Elements of a PRA 

Table 1 provides the list of general 
technical elements that are necessary for a PRA. 
A PRA that is missing one or more of these 
elements would not be considered a complete 
PRA. These technical elements are equally 
applicable to the PRA models constructed to 
address each of the contributors to risk, Le., 
internal and external initiating events, for each of 
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the plant operating states. A brief discussion is events caused and mitigating equipment failed, 
provided below of the objective and purpose that internal floods, internal fires, and external hazards 
these elements should accomplish. Because are discussed separately in Sections 1.2.3, 1.2.4, 
additional analyses are required to characterize and 1.2.5 respectively. 
their impact on the plant in terms of initiating 

Table 1. Technical Elements of a PRA 

IScope of 
AnalysIs 

I Technical Element 

Level 1 · · · · 

Initiating event analysis 
Success criteria analysis 
Accident sequence analysis 
Systems analysis 

· · · · 

Parameter estimation analysis 
Human reliability analysis 
Quantification 
Interpretation of results 

Level 2 · · 
Plant damage state analysis 
Accident progression analysis 

· · 
Quantification 
Interpretation of results 

1.2.1 Level 1 Technical Elements 

Initiating event analysis identifies and 
characterizes the events that both challenge 
normal plant operation during power or shutdown 
conditions and require successful mitigation by 
plant equipment and personnel to prevent core 
damage from occurring. Events that have 
occurred at the plant and those that have a 
reasonable probability of occurring are identified 
and characterized. An understanding of the 
nature of the events is performed such that a 
grouping of the events into event classes, with the 
classes defined by similarity of system and plant 
responses (based on the success criteria), may 
be performed to manage the large number of 
potential events that can challenge the plant. 

Success criteria analysis determines the 
minimum requirements for each function (and 
ultimately the systems used to perform the 
functions) to prevent core damage (or to mitigate 
a release) given an initiating event. The 
requirements defining the success criteria are 
based on acceptable engineering analyses that 
represent the design and operation of the plant 
under consideration. For a function to be 
successful, the criteria are dependent on the 
initiator and the conditions created by the initiator. 
The computer codes used to perform the 
analyses for developing the success criteria are 

validated and verified for both technical integrity 
and suitability to assess plant conditions for the 
reactor pressure, temperature, and flow range of 
interest, and they accurately analyze the 
phenomena of interest. Calculations are 
performed by personnel who are qualified to 
perform the types of analyses of interest and are 
well trained in the use of the codes. 

Accident sequence development 
analysis models, chronologically (to the extent 
practical), the different possible progression of 
events (Le., accident sequences) that can occur 
from the start of the initiating event to either 
successful mitigation or to core damage. The 
accident sequences account for the systems that 
are used (and available) and operator actions 
performed to mitigate the initiator based on the 
defined success criteria and plant operating 
procedures (e.g., plant emergency and abnormal 
operating procedures) and training. The 
availability of a system includes consideration of 
the functional, phenomenological, and operational 
dependencies and interfaces between the 
different systems and operator actions during the 
course of the accident progression. 

Systems analysis identifies the different 
combinations of failures that can preclUde the 
ability of the system to perform its function as 
defined by the success criteria. The model 

x.xxx-6 



representing the various failure combinations 
includes, from an as-built and as-operated 
perspective, the system hardware and 
instrumentation (and their associated failure 
modes) and the human failure events that would 
prevent the system from performing its defined 
function. The basic events representing 
equipment and human failures are developed in 
sufficient detail in the model to account for 
dependencies between the different systems and 
to distinguish the specific equipment or human 
event (and its failure mechanism) that has a 
major impact on the system's ability to perform its 
function. 

Parameter estimation analysis 
quantifies the frequencies of the initiating events 
and quantifies the equipment failure probabilities 
and equipment unavailabilities of the modeled 
systems. The estimation process includes a 
mechanism for addressing uncertainties, has the 
ability to combine different sources of data in a 
coherent manner, including the actual operating 
history and experience of the plant when it is of 
sufficient quality, and applicable generic 
experience. 

Human reliability analysis identifies and 
provides probabilities forthe human failure events 
that can negatively impact normal or emergency 
plant operations. The human failure events 
associated -with normal plant operation include 
the events that leave the system (as defined by 
the success criteria) in an unrevealed, 
unavailable state. The human failure events 
associated with emergency plant operation 
include the events that, if not performed, do not 
allow the needed system to function. 
Quantification of the probabilities of these human 
failure events is based on plant and accident 
specific conditions, where applicable, including 
any dependencies among actions and conditions. 

Quantification provides an estimation of 
the CDF given the design, operation, and 
maintenance of the plant. This CDF is based on 
the summation of the estimated CDF from each 
accident sequence for each initiator class. If 
truncation of accident sequences and cutsets is 
applied, truncation limits are set so that the 

overall model results are not impacted in such a 
way that significant accident sequences, 
contributors2 are not eliminated. Therefore, the 
truncation limit can vary for each accident 
sequence. Consequently, the truncation value is 
selected so that the accident sequence CDF is 
stable with respect to further reduction in the 
truncation value. 

Interpretation of results entails 
examining and understanding the results of the 
PRA and identifying the contributors sorted by 
initiating events, accident sequences, equipment 
failures, and human errors. Methods such as 
importance measure calculations (e.g., Fussel­
Vessely Importance, risk achievement worth, risk 
reduction worth, and Birnbaum Importance) are 
used to identify the contributions of various 
events to the estimation of core damage 
frequency for both individual sequences and the 
total core damage frequency (Le., both the 
contributors to the total core damage frequency 
and the contributors to each contributing 
sequence are identified). An important aspect in 
understanding the PRA results is understanding 
the associated uncertainties. Sources of 
uncertainty are identified and their impact on the 
results analyzed. The sensitivity of the model 
results to model boundary conditions and other 
key assumptions is evaluated using sensitiVity 
analyses to look at key assumptions both 
individually or in logical combinations. The 
combinations analyzed are chosen to account for 
interactions among the variables. 

1.2.2 Level 2 Technical Elements 

Plant damage state analysis groups 
similar core damage scenarios together to allow 
a practical assessment of the severe accident 
progression and containment response resulting 
from the full spectrum of core damage accidents 

2significant accident sequence: a significant sequence is 
one of the set of sequences, defined at the functional or 
systemic level that, when ranked, comprise 95% of the 
CDF or the LERF, OR that individually contribute more 
than -1% to the CDF or LERF. 
significant basic event/contributor: those basic events 
(Le., equipment unavailabilities and human failure events) 
that have a Fussell-Vesely importance greater than 0.005 
OR a risk-achievement greater than 2. 
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identified in the Level 1 analysis. The plant 
damage state analysis defines the attributes of 
the core damage scenarios that represent 
boundary conditions to the assessment of severe 
accidents progression and containment response 
that ultimately affect the resulting radionuclide 
releases. The attributes address the 
dependencies between the containment systems 
modeled in the Level 2 analysis with the core 
damage accident sequence models to fully 
account for mutual dependencies. Core damage 
scenarios with similar attributes are grouped 
together to allow for efficient evaluation of the 
Level 2 response. 

Severe accident progression analysis 
models the different series of events that 
challenge containment integrity for the core 
damage scenarios represented in the plant 
damage states. The accident progressions 
account for interactions among severe accident 
phenomena and system and human responses to 
identify credible containment failure modes, 
including failure to isolate the containment. The 
timing of major accident events and the 
subsequent loadings produced on the 
containment are evaluated againstthe capacity of 
the containment to withstand the potential 
challenges. The containment performance during 
the severe accident is characterized by the timing 
(e.g., early versus late), size (e.g., catastrophic 
versus bypass), and location of any containment 
failures. The codes used to perform the analysis 
are validated and verified for both technical 
integrity and suitability. Calculations are 
performed by personnel qualified to perform the 
types of analyses of interest and well trained in 
the use of the codes. 

Source term analysis characterizes the 
radiological release to the environment resulting 
from each severe accident sequence leading to 
containment failure or bypass. The 
characterization includes the time, elevation, and 
energy of the release and the amount, form, and 
size of the radioactive material that is released to 
the environment. The source term analysis is 
sufficient to determine whether a large early 
release or a large late release occurs. A large 
early release is one involving the rapid, 

unmitigated release of airborne fission products 
from the containment to the environment 
occurring before the effective implementation of 
off-site emergency response and protective 
actions such that there is a potential for early 
health effects. Such accidents generally include 
unscrubbed releases associated with early 
containment failure at or shortly after vessel 
breach, containment bypass events, and loss of 
containment isolation. With large late release, 
unmitigated release from containment occurs in a 
time frame that allows effective evacuation of the 
close-in population such that early fatalities are 
unlikely. 

Quantification integrates the accident 
progression models and source term evaluation 
to provide estimates of the frequency of 
radionuclide releases that could be expected 
following the identified core damage accidents. 
This quantitative evaluation reflects the different 
magnitudes and timing of radionuclide releases 
and specifically allows for identification of the 
LERF and the probability of a large late release. 

Interpretation of results entails 
examining results to identify the contributions of 
various events to the model estimation of LERF 
and large late release probability for both 
individual sequences and the model as a total, 
using such tools as importance measure 
calculations (e.g., Fussel-Vesely Importance, risk 
achievement worth, risk reduction worth, and 
Birnbaum Importance). Sources of uncertainty 
are identified and their impact on the results 
analyzed. An important aspect in understanding 
the PRA results is understanding the associated 
uncertainties. The sensitiVity of the model results 
to model boundary conditions and other key 
assumptions is evaluated using sensitivity 
analyses to look at key assumptions both 
individually or in logical combinations. The 
combinations analyzed are chosen to fully 
account for interactions among the variables. 

1.2.3 Internal Floods Technical Elements 

Flood identification analysis identifies 
the plant areas where flooding could result in 
significant accident sequences. Flooding areas 
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are defined on the basis of physical barriers, 
mitigation features, and propagation pathways. 
For each flooding area, flood sources that are due 
to equipment (e.g., piping, valves, pumps) and 
other sources internal to the plant (e.g., tanks) are 
identified along with the affected SSCs. Flooding 
mechanisms are examined that include failure 
modes of components, human-induced 
mechanisms, and other water releasing events. 
Flooding types (e.g., leak, rupture, spray) and 
flood sizes are determined. Plant walkdowns are 
performed to verify the accuracy of the 
information. 

Flood evaluation analysis identifies the 
potential flooding scenarios for each flood source 
by identifying flood propqgation paths of water 
from the flood source to its accumulation point 
(e.g., pipe and cable penetrations, doors, 
stairwells, failure of doors or walls). Plant design 
features or operator actions that have the ability 
to terminate the flood are identified. The 
susceptibility of each SSC in a flood area to flood­
induced mechanisms is examined (e.g., 
submerge, spray, pipe whip, and jet 
impingement). Flood scenarios are developed by 
examining the potential for propagation and giving 
credit for flood mitigation. Flood scenarios can be 
eliminated on the basis of screening criteria. The 
screening criteria used are well defined and 
justified. 

Quantification provides an estimation of 
the CDF of the plant that is due to internal floods. 
The frequency of flooding-induced initiating 
events that represent the design, operation, and 
experience of the plant are quantified. The Level 
1 models are modi'f1ed and the internal flood 
accident sequences quantified to: (1) modify 
accident sequence models to address flooding 
phenomena, (2) perform necessary calculations 
to determine success criteria for flooding 
mitigation, (3) perform parameter estimation 
analysis to include flooding as a failure mode, (4) 
perform human reliability analysis to account for 
performance shaping factors (PSFs) that are due 
to Hooding, and (5) quantify internal flood accident 
sequence CDF. Modification of the Level 1 
models are performed consistent with the 
appropriate boundary for Level 1 elements for 

transients and loss of coolant accidents (LOCAs). 
In addition, an important aspect in understanding 
the PRA results is understanding the associated 
uncertainties; sources of uncertainty are identified 
and their impact on the results analyzed. The 
sensitivity of the model results to model boundary 
conditions and other key assumptions is 
evaluated using sensitivity analyses to look at key 
assumptions both individually or in logical 
combinations. The combinations analyzed are 
chosen to fUlly account for interactions among the 
variables. 

1.2.4 Internal Fire Technical Elements 

Screening analysis identifies fire areas 
where fires could result in significant accident 
sequences. Fire areas that cannot result in 
significant accident sequences can be "screened 
out" from further consideration in the PRA 
analysis. Both qualitative and quantitative 
screening criteria can be used. The former 
address whether an unsuppressed fire in the area 
poses a nuclear safety challenge; the latter are 
compared against a bounding assessment of the 
fire-induced core damage frequency for the area. 
Plant walkdowns are performed where possible to 
verify the accuracy of the information used in the 
screening analysis. Key screening analysis 
assumptions and results, e.g., the area-specific 
conditional core damage probabilities (assuming 
fire-induced loss of all equipment in the area), are 
documented. 

Fire initiation analysis determines the 
frequency and physical characteristics of the 
detailed (within-area) fire scenarios analyzed for 
the unscreened fire areas. The analysis identifies 
a range of scenarios that will be used to represent 
all possible scenarios in the area. The possibility 
of seismically induced fires is considered. The 
scenario frequencies reflect plant-specific 
experience, to the extent available and 
supplemented with industry fire information, and 
quantified in a manner that is consistent with their 
use in the subsequent fire damage analysis 
(discussed below). Each scenario is physically 
characterized in terms that will support the fire 
damage analysis (especially with respect to fire 
modeling). 
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Fire damage analysis determines the 
conditional probability that sets of potentially 
significant contributors (i.e., components including 
cables) will be damaged in a particular mode, 
given a specified fire scenario. The analysis 
addresses components whose failure will cause 
an initiating event, affect the plant's ability to 
mitigate an initiating event, or affect potentially 
significant contributors (i.e., equipment), e.g., 
through suppression system actuation. Damage 
from heat, smoke, and exposure to suppressants 
is considered. If fire models are used to predict 
fire-induced damage, compartment-specific 
features (e.g., ventilation, geometry) and target­
specific features (e.g., cable location relative to 
the fire) are addressed. The fire suppression 
analysis accounts for the scenario-specific time to 
detect, respond to, and suppress the fire. The 
models and data used to analyze fire growth, fire 
suppression, and fire-induced component 
damage are consistent with experience from 
actual nuclear power plant fire experience as well 
as experiinents. 

Plant response analysis involves the 
modification of appropriate plant transient and 
LOCA PRA models to determine the conditional 
core damage probability, given damage to the 
sets of components defined in the fire damage 
analysis. All potentially fire-induced initiating 
events that can result in significant accident 
sequences, including such "special" events as 
loss of plant support systems and interactions 
between multiple nuclear units during a fire event, 
are addressed. The analysis addresses the 
availability of non-fire affected eqUipment 
(including control) and any required manual 
actions. For fire scenarios involving control room 
abandonment, the analysis addresses the circuit 
interactions raised in Reference 16, including the 
possibility ottire-induced damage prior to transfer 
to the alternate shutdown panels. The human 
reliability analysis of operator actions addresses 
fire effects on operators (e.g., heat, smoke, loss 
of lighting, effect on instrumentation) and fire­
specific operational issues (e.g., fire response 
operating procedures, training on these 
procedures, potential complications in 
coordinating activities). In addition, an important 
aspect in understanding the PRA results is 

understanding the associated uncertainties; 
sources of uncertainty are identified and their 
impact 0 the results analyzed. The sensitivity of 
the model results to model boundary conditions 
and other key assumptions is evaluated using 
sensitivity analyses to look at key assumptions 
both individually or in logical combinations. The 
combinations analyzed are chosen to fully 
account for interactions among the variables. 

1.2.5 External Hazards Technical Elements 

Screening and bounding analysis 
identifies external events other than earthquake 
(such as river-induced flooding) that may 
challenge plant operations and require successful 
mitigation by plant equipment and personnel to 
prevent core damage from occurring. The term 
"screening out" is used here for the process 
whereby an external event is excluded from 
further consideration in the PRA analysis. There 
are two fundamental screening criteria embedded 
here. An event can be screened out if either (1) 
it meets the design criteria, or (2) it can be shown 
using an analysis that the mean value of the 
design-basis hazard used in the plant design is 
less than 10-5/year, and that the conditional core­
damage probability is less than 10-1

, given the 
occurrence of the design-basis hazard. An 
external event that cannot be screened out using 
either of these criteria is sUbjected to the detailed­
analysis. 

Hazard analysis characterizes non­
screened external events and seismic events, 
generally, as frequencies of occurrence of 
different sizes of events (e.g., earthquakes with 
various peak ground accelerations, hurricanes 
with various maximum wind speeds) at the site. 
The external events are site specific and the 
hazard characterization addresses both aleatory 
and epistemic uncertainties. 

Fragility analysis characterizes 
conditional probability of failure of structures, 
components, and systems whose failure may lead 
to unacceptable damage to the plant (e.g., core 
damage) given occurrence of an external event. 
For significant contributors (i.e., SSCs), the 
fragility analysis is realistic and plant-specific. 
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The fragility analysis is based on extensive plant­
walkdowns reflecting as-built, as-operated 
conditions. 

Level 1 model modification assures that 
the system models include the external-event 
caused initiating events that can lead to core 
damage or large early release significant 
sequences. The system model includes external­
event-induced SSC failures, non-external-event­
induced failures (random failures), and human 
errors. The system analysis is well coordinated 
with the fragility analysis and is based on plant 
walkdowns. The results of the external event 
hazard analysis, fragility analysis, and system 
models are assembled to estimate frequencies of 
core damage and large early release. An 
important aspect in understanding the PRA 
results is understanding the associated 
uncertainties. Uncertainties in each step are 
propagated through the process and displayed in 
the final results. The quantification process is 
capable of conducting necessary sensitivity 
analyses and identifying significant sequences 
and contributors. 

1.2.6 Documentation 

Traceability and defensibility provide the 
necessary information such that the results can 
easily be reproduced and justified. The sources 
of information used in the PRA are both 
referenced and retrievable. The methodology 
used to perform each aspect of the work is 
described either through documenting the actual 
process or through reference to existing 
methodology documents. Key sources of 
uncertainty are identified and their impact on the 
results assessed. Key Assumptions made in 
performing the analyses are identified and 
documented along with their justification to the 

extent that the context of the assumption is 
understood. The results (e.g., products and 
outcomes) from the various analyses are 
documented. A key source of uncertainty is one 
that is related to an issue where there is no 
consensus approach or model (e.g., choice of 
data source, success criteria, RCP seal LOCA 
model, human reliability model) and where the 
choice of approach or model is known to have an 
impact on the PRA results in terms of introducing 
new accident sequences, changing the relative 
importance of sequences, or affecting the overall 
CDF or LERF estimates that might have an 
impact on the use of the PRA in decision-making. 
A key assumption is one that is made in response 
to a key source of uncertainty. 

1.3 Technical Adequacy of a PRA 

Tables 2 and 3 describe, for each 
technical element of a PRA, the technical 
characteristics and attributes that provide one 
acceptable approach for determining the technical 
adequacy of the PRA such that the goals and 
purposes, defined in Regulatory Position 1.2, are 
accomplished. 

For each given technical element, the 
level of detail may vary. The detail may vary from 
the degree to which (1) plant design and 
operation is modeled, (2) specific plant 
experience is incorporated into the model, and (3) 
realism is incorporated into the analyses that 
reflect the expected plant response. Regardless 
of the level of detail developed in the PRA, the 
characteristics and attributes provided below are 
included. That is, each characteristic and 
attribute is always included, but the degree to 
which it is included, as described above, may 
vary. 
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Table 2. Summary of Technical Characteristics and Attributes of a PRA 

Initiating Event • sufficiently detailed identification and characterization of initiators 
Analysis • grouping of individual events according to plant response and mitigating 

requirements 
• proper screening of any individual or grouped initiating events 

Success Criteria • based on best-estimate engineering analyses applicable to the actual plant 
Analysis design and operation 

• codes developed, validated, and verified in sufficient detail 
- analyze the phenomena of interest 
- be applicable in the pressure, temperature, and flow range of interest 

Accident Sequence 
Development 
Analysis 

• defined in terms of hardware, operator action, and timing requirements and 
desired end states (e.g., core damage or plant damage states (PDSs)) 

• includes necessary and sufficient equipment (safety and non-safety) reasonably 
expected to be used to mitigate initiators 

• includes functional, phenomenological, and operational dependencies and 
interfaces 

Systems Analysis models developed in sufficient detail to: 
• reflect the as built, as operated plant including how it has performed during the 

plant history 
• reflect the success criteria for the systems to mitigate each identified accident 

sequence 
• capture impact of dependencies, including support systems and harsh 

environmental impacts 
• include both active and passive components and failure modes that impact the 

function of the system 
• include common cause failures, human errors, unavailability due to test and 

maintenance, etc. 

Parameter 
Estimation Analysis 

• estimation of parameters associated with initiating event, basic event probability 
models, recovery actions, and unavailability events using plant-specific and 
generic data as applicable 

• consistent with component boundaries 
• estimation includes a characterization of the uncertainty 

Human Reliability 
Analysis 

• identification and definition of the human failure events that would result in 
initiating events or pre- and post-accident human failure events that would impact 
the mitigation of initiating events 

• quantification of the associated human error probabilities taking into account 
scenario (where applicable) and plant-specific factors and including appropriate 
dependencies both pre- and post-accident 

x.xxx-12 



Table 2. Summary of Technical Characteristics and Attributes of a PRA 

Element 

Quantification 

Technical Characteristics and Attributes 

• estimation of the CDF for modeled sequences that are not screened due to 
truncation, given as a mean value 

• estimation of the accident sequence CDFs for each initiating event group 
• truncation values set relative to the total plant CDF such that the CDF is stable 

with respect to further reduction in the truncation value 

Interpretation of 
Results 

• identification of the key contributors to CDF: initiating events, accident 
sequences, equipment failures and human errors 

• identification of sources of uncertainty and their impact on the results 
• understanding of the impact of the key assumptions· on the CDF and the 

identification of the accident sequence and their contributors 

• identification of the attributes of the core damage scenarios that influence severe 
Analysis 
Plant Damage State 

accident progression, containment performance, and any subsequent 
radionuclide releases 

•	 grouping of core damage scenarios with similar attributes into plant damage 
states 

• carryover of relevant information from Level 1 to Level 2 

Severe Accident • use of verified, validated codes by qualified trained users with an understanding 
Progression of the code limitations and the means for addressing the limitations 
Analysis • assessment of the credible severe accident phenomena via a structured process 

•	 assessment of containment system performance including linkage with failure 
modes on non-containment systems 

•	 establishment of the capacity of the containment to withstand severe accident 
environments 

•	 assessment of accident progression timing, including timing of loss of 
containment failure integrity 

Quantification •	 estimation of the frequency of different containment failure modes and resulting 
radionuclide source terms 

Source Term • assessment of radionuclide releases including appreciation of timing, location, 
Analysis amount and form of release 

•	 grouping of radionuclide releases into smaller subset of representative source 
terms with emphasis on large early release (LER) and on large late release 
(LLR) 

Interpretation of • identification of the contributors to containment failure and resulting source terms 
Results • identification of sources of uncertainty and their impact on the results 

• understanding of the impact of the key assumptions· on Level 2 results 

Traceability and • the documentation is sufficient to facilitate independent peer reviews 
defensibility •	 the documentation describes the interim and final results, insights, and key 

sources of uncertainties 
• walkdown process and results are fully described 

• See discussion in section 1.2.6. 
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In addressing the above elements, initiating events but also have the capability to 

because of the nature and impact of internal flood impact the availability of mitigating systems. 
and fire and external hazards, their attributes are Therefore, regarding the PRA model, the impact· 

discussed separately in Table 3. This is because of flood, fire, and external hazards is to bel 
flood, fire, and external hazards analyses are considered in each of the above technical: 
spatial in nature and have the ability to cause elements. 

Table 3. Summary of Technical Characteristics and Attributes of an Internal Flood and Fire
 
Analysis and External Hazards Analysis
 

IAreas of Analysis 

Flood Identification 
Analysis 

Flood Evaluation 
Analysis 

Quantification 

Technical Characteristics and Attributes·· 

• sufficiently detailed identification and characterization of: 
- flood areas and SSCs located within each area 
- flood sources and flood mechanisms 
- the type of water release and capacity 
- the structures functioning as drains and sumps 

• verification of the information through plant walkdowns 

• identification and evaluation of 
- flood propagation paths 
- flood mitigating plant design features and operator actions 
- the susceptibility of SSCs in each flood area to the different types of floods 

• elimination of flood scenarios uses well defined and justified screening criteria 

• identification of flooding induced initiating events on the basis of a structured 
and systematic process 

• estimation of flooding initiating event frequencies 
• estimation of CDF for chosen flood sequences 
• modification of the Level 1 models to account for flooding effects including 

uncertainties 

Fire Area 
Identification and 
Screening Analysis 

Fire Initiation 
Analysis 

• fire areas are identified and addressed that can result in significant accident 
sequence 

• all credited mitigating components and their cables in each fire area are identified 
• screening criteria are defined and justified 
• necessary walkdowns are performed to confirm the screening decisions 
• screening process and results are documented 
• unscreened events areas are subjected to appropriate level of evaluations 

(including detailed fire PRA evaluations as described below) as appropriate 

• fire scenarios in each unscreened area are addressed that can result in 
significant accident sequence 

• fire scenario frequencies reflect plant-specific features 
• fire scenario physical characteristics are defined 
• bases are provided for screening fire initiators 
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Table 3. Summary of Technical Characteristics and Attributes of an Internal Flood and Fire
 
Analysis and External Hazards Analysis
 

Areas of Analysis Technical Characteristics and Attributes·· 

Fire Growth and 
Damage Analysis 

• 

• 

• 

• 

• 

damage to significant contributors (Le., components) is addressed; considers all 
potential component failure modes 
all potentially significant contributors (Le., damage mechanisms) are identified 
and addressed; damage criteria are specified 
analysis addresses scenario-specific factors affecting fire growth, suppression, 
and component damage 
models and data are consistent with experience from actual fire experience as 
well as experiments 
includes evaluation of propagation of fire and fire effects (e.g., smoke) between 
fire compartments 

Plant Response 
Analysis 

•	 fire-induced initiating events that can result in significant accident sequence are 
addressed so that their bases are included in the model 

•	 includes fire scenario impacts on core damage mitigation and containment 
systems including fire-induced failures 

•	 analysis reflects plant-specific safe shutdown strategy 
•	 potential circuit interactions which can interfere with safe shutdown are 

addressed 
•	 human reliability analysis addresses effect of fire scenario-specific conditions on 

operator performance 

Quantification • estimation of fire CDF for chosen fire scenarios 
•	 identification of sources of uncertainty and their impact on the results 
•	 understanding of the impact of the key assumptions· on the CDF 
•	 all fire significant sequences are traceable and reproducible 

Screening and 
Bounding Analysis 

•	 credible external events (natural and man-made) that may affect the site are 
addressed 

•	 screening and bounding criteria are defined and results are documented 
•	 necessary walkdowns are performed 
•	 non-screened events are subjected to appropriate level of evaluations 

Hazard Analysis •	 the hazard analysis is site and plant-specific 
•	 the hazard analysis addresses uncertainties 

Fragility Analysis •	 fragility estimates are plant-specific for significant contributors (Le., SSCs) 
•	 walkdowns are conducted to identify plant-unique conditions, failure modes, and 

as-built conditions. 

Level 'I Model 
Modification 

•	 external event caused initiating events that can lead to significant core damage 
and large early release sequences are included 

•	 external event related unique failures and failure modes are incorporated 
•	 equipment failures from other causes and human errors are included. When 

necessary, human error data is modified to reflect unique circumstances related 
to the external event under consideration 

•	 unique aspects of common causes, correlations, and dependencies are included 
,~-------~---	 ----------------~, 
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Table 3. Summary of Technical Characteristics and Attributes of an Internal Flood and Fire
 
Analysis and External Hazards Analysis
 

Technical Characteristics and Attributes** Areas of Analysis 

· the systems model reflects as-built, as-operated plant conditions 

· the integration/quantification accounts for the uncertainties in each of the inputs 
(Le., hazard, fragility, system modeling) and final quantitative results such as 
CDF and LERF 

· the integration/quantification accounts for all dependencies and correlations that 
affect the results 

*See discussion in section 1.2.6.
 
**Documentation also applies to flood, fire and external hazards.
 

2.	 Consensus PRA Standards and 
Industry PRA Programs 

One acceptable approach to demonstrate 
conformance with Regulatory Position 1 is to use 
an industry consensus PRA standard or 
standards that address the scope of the PRA 
used in the decision making; in addition, an 
alternative and acceptable approach to using an 
industry consensus PRA standard is to use an 
industry-developed peer review program. 

2.1	 Consensus PRA Standards 

One example of an industry consensus 
PRA standard is the ASME standard (Ref. 8), with 
a scope for a PRA for Level 1 and limited Level 2 
(LERF) for full-power operation and internal 
events (excluding internal fires). The staff 
regulatory position regarding this document is 
provided in Appendix A to this regulatory gUide. 
If it is demonstrated that the parts of a PRA that 
are used to support an application comply with 
the ASME standard, when supplemented to 
account for the staff's regUlatory positions 
contained in Appendix A, it is considered that the 
PRA is adequate to support that risk-informed 
regulatory application. 

Additional appendices will be added in 
future updates to this regulatory guide to address 
PRA standards for other risk contributors, such as 

accidents caused by external hazards or internal 
fire or caused during the low power and shutdown 
modes of operation. 

As a general rule, compliance with a 
requirement of the Standard is demonstrated if 
there is clear evidence of an intent to meet the 
requirements. Many of the requirements apply to 
several parts of the PRA model. For example, the 
requirements for systems analysis apply to all 
systems modeled, and certain of the data 
requirements apply to all parameters for which 
estimates are provided. If among these systems 
or parameter estimates there are a few examples 
of non-compliance, this does not mean that the 
requirement has not been met, if for the majority, 
the requirement has been met, and the few 
examples can be. put down to mistakes or 
oversight. If, however, there is a systematic 
failure to address the requirement, e,g., 
component boundaries have not been defined at 
all, then the requirement has not been complied 
with. In either case, (1) the examples of non­
compliance are to be rectified, or demonstrated 
not to be relevant to the application, and (2) 
documented. 

In general, if a PRA standard is used to 
demonstrate conformance with Regulatory 
Position 1, the standard should be based on a set 
of principles and objectives. Table 5 provides 
one acceptable set of principles and objectives, 
that were established and used by ASME (Ref. 8) 
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Table 5. Principles and Objectives of a Standard 

1.	 The PRA standard provides well-defined criteria against which the strengths and weaknesses of the 
PRA may be judged so that decision makers can determine the degree of reliance that can be placed 
on the PRA results of interest. 

2.	 The standard is based on current good practices3 as reflected in publicly available documents. The 
need for the documentation to be publicly available follows from the fact that the standard may be used 
to support safety decisions. 

3.	 To facilitate the use of the standard for a wide range of applications, categories can be defined to aid 
in determining the applicability of the PRA for various types of applications. 

4.	 The standard thoroughly and completely defines what is technically required and should, where 
appropriate, identify one or more acceptable methods. 

5.	 The standard requires a peer review process that identifies and assesses where the technical 
requirements of the standard are not met. The standard needs to ensure that the peer review process: 
- determines whether methods identified in the standard have been used appropriately; 

determines that, when acceptable methods are not specified in the standard, or when alternative 
methods are used in lieu of those identified in the standard, the methods used are adequate to 
meet the requirements of the standard; 
assesses the significance of the results and insights gained from the PRA of not meeting the 
technical requirements in the standard; 
highlights key [emphasis added] assumptions that may si~l9ifie8l9tly [emphasis removed] impact the 
results and prOVides an assessment of the reasonableness of the assumptions; 
is flexible and accommodates alternative peer review approaches; and 
includes a peer review team that is composed of members who are knowledgeable in the technical 
elements of a PRA, are familiar with the plant design and operation, and are independent with no 
conflicts of interest that may influence the outcome of the peer review [this clause was not in the 
ASME definition]. 

6.	 The standard addresses the maintenance and update of the PRA to incorporate changes that can 
sUbstantially impact the risk profile so that the PRA adequately represents the current as-built and as­
operated plant. 

7.	 The standard is a living document. Consequently, it should not impede research. It is structured so 
that, when improvements in the state of knowledge occur, the standard can easily be updated. 

2.2 Industry Peer Review Program 

An acceptable approach that can be used 

to ensure technical adequacy is to perform a peer 

review of the PRA. A peer review process can be 
used to identify the strengths and weaknesses in 
the PRA and their importance to the confidence in 
the PRA results. Specifically, an alternative and 
acceptable approach to using the ASME standard 

is to use the industry-developed peer review 
program (Ref. 9), with a scope for a PRA for 
Level 1 and limited Level 2 (LERF) for fUll-power 

operation and internal events (excluding internal 

floods and fires). The staff regulatory position on 
this document is provided in Appendix B to this 
regulatory guide. When the staffs regUlatory 
positions contained in Appendix B are taken into 
account, use of this document can be used to 

Current good practices are those practices that are generally accepted throughout the industry and have shown to be 
technically acceptable in documented analyses or engineering assessments. [No definition was provided for these terms 
by ASME.] 
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demonstrate that the PRA is adequate to support 
a risk-informed application. 

If a peer review process is used to 
demonstrate conformance with Regulatory 
Position 1, an acceptable peer review approach 
is one that is performed by qualified personnel, 
and according to an established process that 
compares the PRA against the characteristics 
and attributes, documents the results, and 
identifies both strengths and weaknesses of the 
PRA. 

The team qualifications determine the 
credibility and adequacy of the peer reviewers. 
To avoid any perception of a technical conflict of 
interest, the peer reviewers will not have 
performed any actual work on the PRA. Each 
member of the peer review team must have 
technical expertise in the PRA elements he or she 
reviews, including experience in the specific 
methods that are used to perform the PRA 
elements. This technical expertise includes 
experience in performing (not just reviewing) the 
work in the element assigned for review. 
Knowledge of the key features specific to the 
plant design and operation is essential. Finally, 
each member of the peer review team must be 
knowledgeable in the peer review process, 
including the desired characteristics and 
attributes used to assess the adequacy of the 
PRA. 

The peer review process includes a 
documented procedure used to direct the team in 
evaluating the adequacy of a PRA. The review 
process compares the PRA against desired PRA 

characteristics and attributes such as those 
provided in Regulatory Position 1.2 and 
elaborated on in a PRA standard. In addition to 
reviewing the methods used in the PRA, the peer 
review determines whether the application of 
those methods was done correctly. The PRA 
models are compared against the plant design 
and procedures to validate that they reflect the 
as-built and as-operated plant. Key assumptions 
are reviewed to determine if they are appropriate 
their impact on the PRA results. The PRA results 
are checked for fidelity with the model structure 
and for consistency with the results from PRAs for 
similar plants based on the peer reviewer's 
knowledge. Finally, the peer review process 
examines the procedures or guidelines in place 
for updating the PRA to reflect changes in plant 
design, operation, or experience. 

Documentation provides the necessary 
information such that the peer review process and 
the findings are both traceable and defensible. 
Descriptions of the qualifications of the peer 
review team members and the peer review 
process are documented. The results of the peer 
review for each technical element and the PRA 
update process are described, including the areas 
in which the PRA does not meet or exceed the 
desired characteristics and attributes used in the 
review process. This includes an assessment of 
the importance of any identified deficiencies on 
the PRA results and potential uses and how these 
deficiencies were addressed and resolved. 

Table 4 provides a summary of the 
characteristics and attributes of a peer review. 

Table 4. Summary of the Characteristics and Attributes of a Peer Review 

Element Characteristics and Attributes 

Team Qualifications · · 

· · 

independent with no conflicts of interest 
collectively represent expertise in al/ the technical elements of a PRA 
including integration 
expertise in the technical element assigned to review 
knowledge of the plant design and operation 
knowledge of the peer review process 
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Table 4. Summary of the Characteristics and Attributes of a Peer Review 

Element Characteristics and Attributes 

Peer Review Process · · 
· 
· · · · · · 
· · · 
· 

documented process 
utilizes as a basis for review a set of desired PRA characteristics and 
attributes 
uses a minimum list of review topics to ensure coverage, consistency and 
uniformity 
reviews PRA methods 
reviews application of methods 
reviews key assumptions and assesses their validity and appropriateness 
determines if PRA represents as-built and as-operated plant 
reviews results of each PRA technical element for reasonableness 
reviews PRA maintenance and update process 

describes the peer review team qualifications 
describes the peer review process 
documents where PRA does not meet desired characteristics and 
attributes 
assesses and documents significance of deficiencies 

Documentation 

3.	 Demonstrating the Technical 
Adequacy of a PRA Used To Support 
a Regulatory Application 

This section of the regulatory guide 
addresses the third purpose identified above, 
namely, to provide guidance to licensees on an 
approach acceptable to the NRC staff to 
demonstrate that the quality of the PRA used, in 
toto or of those parts that are used to support a 
regulatory application, is sufficient to support the 
analysis. 

The application-specific regulatory guides 
identify the specific PRA results to support the 
decision making and the analysis needed to 
provide those results. The parts of the PRA to 
support that analysis must be identified, and it is 
for these elements that the guidance in this 
regulatory guide is applied. Sections 3.1 and 3.2 
summarize the expected outcome of the 
application of the application-specific regulatory 
guides in determining the scope of application of 
this regulatory guide. 

3.1	 Identification of Parts of a PRA Used 
To Support the Application 

When using this regulatory guide, it is 
anticipated that the licensee's description of the 
application will include the following: 

Structures, systems, and components 
(SSCs), operator actions, and plant 
operational characteristics affected by the 
application 

•	 A description of the cause-effect relationships 
between the change and the above SSCs, 
operator actions, and plant operational 
characteristics 

•	 Mapping of the cause-effect relationships onto 
PRA model elements 

• A	 definition of the acceptance criteria or 
guidelines: 

Identification of the PRA results that will 
be used to compare against the 
acceptance criteria or guidelines, and how 
the comparison is to be made 
Scope o'f risk contributors to support the 
decision. 
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Based on an understanding of how the 
PRA model is to be used to achieve the desired 
results, the licensee will have identified those 
parts of the PRA required to support a specific 
application. These include: a) the logic model 
events onto which the cause-effect relationships 
are mapped, Le., those directly affected by the 
application, b) all the events that appear in the 
accident sequences in which the first group of 
elements appear, and c) the parts of the analysis 
required to evaluate the necessary results. For 
some applications, this may be a limited set, but 
for others, e.g., risk-informing the scope of special 
treatment requirements, all parts of the PRA 
model are relevant. 

3.2	 Scope of Risk Contributors 
Addressed by the PRA Model 

Based on the definition of the application, 
and in particular the acceptance criteria or 
guidelines, the scope of risk contributors (internal 
and external initiating events and modes of plant 
operation) for the PRA is identified. For example, 
if the application is designed around using the 
acceptance guidelines of Regulatory Guide 1.174, 
the evaluations of core damage frequency (CDF), 
boCDF, large early release frequency (LERF), and 
boLERF should be performed with a fUll-scope 
PRA, including external initiating events and all 
modes of operation. However, since most PRAs 
do not address this full scope, the decision 
makers must make allowances for these 
omissions. Examples of approaches to making 
allowances include the introduction of 
compensatory measures, restriction of the 
implementation of the proposed change to those 
aspects of the plant covered by the risk model, 
and use of bounding arguments to cover the risk 
contributions not addressed by the model. This 
regulatory guide does not address this aspect of 
decision making, but it is focused specifically on 
the quality of the PRA information used. 

The PRA standards and industry PRA 
programs that have been, or are in the process of 
being, developed address a specific scope. For 
example, the ASME PRA standard (Ref. 8) 
addresses internal events at full power for a 
limited Level2 PRA analysis. Similarly NEI-OO-02 

(Ref. 9) is a peer review process for the same 
scope (with the exception of internal flooding, 
which is not considered in NEI-OO-02). Neither 
addresses external (including internal fire) 
initiating events nor the low power and shutdown 
modes of operation. The different PRA standards 
or industry PRA programs are addressed 
separately in appendices to this regulatory guide. 
In using this regulatory guide, the applicant will 
identify which of these appendices is applicable to 
the PRA analysis. 

3.3	 Demonstration of Technical 
Adequacy of the PRA 

There are two aspects to demonstrating 
the technical adequacy of the parts of the PRA to 
support an application. The first aspect is the 
assurance that the parts of the PRA used in the 
application have been performed in a technically 
correct manner, and the second aspect is the 
assurance that the assumptions and 
approximations used in developing the PRA are 
appropriate. 

For the first, assurance that the parts of 
the PRA used in the application have been 
performed in a technically correct manner implies 
that: (a) the PRA model, or those parts of the 
model required to support the application, 
represents the as-built and as-operated plant, 
which, in turn, implies that the PRA is up to date 
and reflects the current design and operating 
practices, (b) the PRA logic model has been 
developed in a manner consistent with industry 
good practice (see footnote to Table 5) and that 
it correctly reflects the dependencies of systems 
and components on one another and on operator 
actions, and (c) the probabilities and frequencies 
used are estimated consistently with the 
definitions of the corresponding events of the 
logic model. 

For the second, the current state of the art 
in PRA technology is that there are issues for 
which there is no consensus on methods of 
analysis. Furthermore, PRAs are models, and in 
that sense the developers ofthose models rely on 
certain approximations to make the models 
tractable, and on certain assumptions to address 
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uncertainties as to how to model specific issues. 
This is recognized in Regulatory Guide 1.174, 
which gives guidance on how to address the 
uncertainties. In accordance with that guidance, 
the impact of these assumptions and 
approximations on the results of interest to the 
application needs to be understood. 

3.3.1	 Assessment that the PRA Model is 
Technically Correct 

When using risk insights based on a PRA 
model, the applicant must ensure that the PRA 
model, or at least those parts of it needed to 
provide the results, is technically correct as 
discussed above. 

The licensee is to demonstrate that the 
model is up to date in that it represents the 
current plant design and configuration, and 
represents current operating practices to the 
extent required to support the application. This 
demonstration can be achieved through a PRA 
maintenance plan that includes a commitment to 
update the model periodically to reflect changes 
that impact the significant accident sequences. 

The various consensus PRA standards 
and industry PRA programs that provide guidance 
on the performance of, or reviews of, PRAs are 
addressed individually in the appendices to this 
regulatory guide. These appendices document 
the staff's regulatory position on each of these 
standards or programs. 

When the issues raised by the staff are 
taken into account, the standard or program in 
question may be interpreted to be adequate for 
the purpose for which it was intended. If the parts 
of the PRA can be shown to have met the 
requirements of these documents, with attention 
paid to the NRC's clarifications or objections, it 
can be assumed that the analysis is technically 
correct and review by NRC staff of the base 
model PRA will not be necessary, other than an 
audit. Where deviations from these documents 
exist, the applicant must demonstrate either that 
its approach is equivalent, or that the influence on 
the results used in the application are such that 
no changes occur in the significant accident 

sequences or contributors. 

3.3.2	 Assessment of Assumptions and 
Approximations 

Since the standards and industry PRA 
programs are not (or are not expected to be) 
prescriptive, there is some freedom on how to 
model certain phenomena or processes in the 
PRA; different analysts may make different 
assumptions and still be consistent with the 
requirements of the standard or the assumptions 
may be acceptable under the guidelines of the 
peer review process. The choice of a speci'f1c 
assumption or a particular approximation may, 
however, influence the results of the PRA. For 
each application that calls upon this regulatory 
guide, the applicant identifies the key 
assumptions and approximations relevant to that 
application. This will be used to identify sensitivity 
studies as input to the decision making 
associated with the application. Each of the 
documents addressed in the appendices either 
requires, or in the case of the industry peer 
review program, represents, a peer review. One 
of the functions of the peer review is to address 
the assumptions and make judgments as to their 
appropriateness. This in turn provides a basis for 
the sensitivity studies. 

4.	 DOCUMENTATION TO SUPPORT A 
REGULATORY SUBMITTAL 

4.1	 Introduction 

To facilitate the NRC staff's review of a 
risk-informed submittal, the licensee provides 
documentation to demonstrate that the parts of 
the PRA used in a regulatory application are of 
sufficient quality to support the analysis. 

4.2	 Archival Documentation 

Archival documentation includes a 
detailed description of the process used to 
determine the adequacy of the PRA. In addition, 
should the staff elect to perform an audit on all or 
any parts of the PRA used in the risk-informed 
application, the documentation maintained by the 
licensee must be legible and retrievable (Le., 
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traceable), and of sufficient detail that the staff 
can comprehend the bases supporting the results 
used in the application. Regulatory Position 1.2 
of this guide provides the attributes and 
characteristics of archival documentation. 

The archival documentation associated 
with a specific application is expected to include 
enough information to demonstrate that the scope 
of the review of the base PRA is sufficient to 
support the application. This includes: 

the impact of the application on the plant 
design, configuration, or operational practices 

the acceptance guidelines and method of 
comparison 

the scope of the risk assessment in terms of 
initiating events and operating modes 
modeled 

the parts of the PRA required to provide the 
results needed to support comparison with 
the acceptance guidelines. 

a description of the process for maintenance, 
update, and control of the PRA. 

4.3 Licensee Submittal Documentation 

To demonstrate that the technical 
adequacy of the PRA used in an application is of 
sufficient quality, the staff expects the following 
information will be submitted to the NRC. 
Previously submitted documentation may be 
referenced if it is adequate for the sUbject 
submittal: 

Identification of changes to design or 
operational practices that have an impact on 
those things modeled in the PRA, but that 
have not been incorporated in the PRA model 
used to support the application, and either a 
justification of why this does not impact the 
results used or the results of a sensitivity 
study to demonstrate that no changes occur 
in the significant accident sequences or 

contributors. 

Documentation that the parts of the PRA 
required to produce the results used in the 
decision are performed consistently with the 
standard or peer review process as endorsed 
in the appendices to this regulatory guide, or 
a discussion of the impact of not meeting the 
standard or the criteria of the peer review 
process on the results and either a 
justification of why this does not impact the 
results used or the results of a sensitivity 
study that demonstrate that no changes occur 
in the significant accident sequences or 
contributors. 

A characterization of the key assumptions 
and approximations relevant to the results 
used in the decision-making process. This 
characterization also includes the peer 
reviewers' assessment ofthose assumptions. 
These characterizations provide information 
that the NRC staff may find useful to support 
the assessment of whether the use of these 
assumptions and approximations is either 
appropriate for the application, or whether 
sensitivity studies performed to support the 
decision are appropriate. 

A discussion of the resolution of the peer 
review comments that are applicable to the 
parts of the PRA required for the application. 
This may take the form of: (1) a discussion of 
how the PRA model has been changed, (2) a 
justification of why the particular issue raised 
does not impact the results used, or (3) the 
results of a sensitivity study that demonstrate 
that no changes occur in the significant 
accident sequences or contributors. 

The standards or peer review process 
documents may recognize different capability 
categories or grades that are related to level of 
detail, degree of plant specificity and degree of 
realism. The licensee's documentation is to 
identify the use of the parts of the PRA that 
conform to the less detailed capability categqries, 
and the limitations this imposes. 

x.xxx-22 



References 

1.	 USNRC, "Use of Probabilistic Risk 
Assessment Methods in Nuclear Activities: 
Final Policy Statement," Federal Register, 
Vol. 60, p. 42622 (60 FR 42622), August 16, 
1995. 

2.	 USNRC, "An Approach for Using Probabilistic 
Risk Assessment in Risk-Informed Decisions 
on Plant-Specific Changes to the Licensing 
Basis," Regulatory Guide 1.174, July 1998.1 

3.	 USNRC, "Use of Probabilistic Risk 
Assessment in Plant-Specific, Risk-Informed 
Decisionmaking: General Guidance," 
Chapter 19 of the Standard Review Plan, 
NUREG-0800, July 1998.1 

4.	 USNRC, "An Approach for Plant-Specific, 
Risk-Informed Decisionmaking: Inservice 
Testing," Regulatory Guide 1.175, August 
1998.1 

5.	 USNRC, "An Approach for Plant-Specific, 
Risk-Informed Decisionmaking: Inservice 
Inspection of Piping," Regulatory Guide 1.178, 
September 1998.1 

6.	 USNRC, "An Approach for Plant-Specific, 
Risk-Informed Decisionmaking: Graded 
Quality Assurance," Regulatory Guide 1.176, 
August 1998.1 

7.	 USNRC, "An Approach for Plant-Specific, 
Risk-Informed Decisionmaking: Technical 

Requests for single copies of draft or active 
regulatory guides (which may be reproduced) and 
certain SRP sections, or for placement on an automatic 
distribution list for single copies of future draft guides 
in specific divisions should be made in writing to the 
U.S. Nuclear Regulatory Commission, Washington, DC 
20555, Attention: Reproduction and Distribution 
Services Section, or by fax to (301 )415-2289; email 
< DISTRIBUTION@NRC.GOV>. Copies are available 
for inspection or copying for a fee from the NRC Public 
Document Room at 11555 Rockville Pike (first floor), 
Rockville, MD; the PDR's mailing address is USNRC 
PDR, Washington, DC 20555; telephone (301 )415­
4737 or (800)397-4209; fax (301 )415-3548; e-mail 
< PDR@NRC.GOV>. 

Specifications," Regulatory Guide 1.177, 
August 1998.1 

8.	 American Society of Mechanical Engineers, 
"Standard for Probabilistic Risk Assessment 
for Nuclear Power Plant Applications," ASME 
RA-S-2002, April 5,2002. 2 

9.	 Nuclear Energy Institute, "Probabilistic Risk 
Assessment Peer Review Process 
Guidance," NEI-00-02, Revision A3, March 
20,2000. 3 

10. USNRC, SECY-99-256, "Rulemaking Plan for 
Risk-Informing Special Treatment 
Requirements," October 29, 1999.4 

11. Letterfrom NEI, Anthony Pietrangelo, Director 
of Risk and Performance Based Regulation 
Nuclear Generation, to the USNRC, Ashok 
Thadani, Director of Office of Nuclear 
Regulatory Research, December 18, 2001. 

12. USNRC, "Addressing PRA Quality	 In Risk­
Informed Activities," SECY-OO-0162, July 28, 
2000.5 

13. USNRC, "Publication of Revisions 1 to 
Regulatory Guide 1.174 and SRP Chapter 19 
and Notice of a Staff Plan for Endorsing 
Consensus Probabilistic Risk Assessment 
Standards and Industry Peer Review 
Programs," SECY-02-0070, April 24, 2002.5 

2 Copies may be obtained from the American Society of 
Mechanical Engineers, Three Park Avenue, New York, NY 
10016-5990; phone (212)591-8500. 

3 Copies may be obtained from the Nuclear Energy 
Institute, Attn: Mr. Bift Bradley, Suite 400, 1776 I Street, 
NW, Washington, DC 20006-3708; phone (202)739-8083. 

4 Copies are available electronically through NRC's web 
site, <www.nrc.gov> through the Electronic Reading 
Room to Commission Documents. Copies are also 
available for inspection or copying for a fee from the 
NRC Public Document Room at 11555 Rockville Pike 
(first floor), Rockville, MD; the PDR's mailing address is 
USNRC PDR, Washington, DC 20555; telephone 
(301 )415-4737 or 1-(800)397-4209; fax (301 )41 5­
3548; e-mail < PDR@NRC.GOV>. 

x.xxx-23 



14. USNRC, "Determining the Technical 
Adequacy of Probabilistic Risk Assessment 
Results fro Risk-Informed Activities," Draft 
Standard Review Plan Chapter 19.1. 

15. USNRC, "Proposed Rulemaking to Add New 
Section 10 CFR 50.69, 'Risk-Informed 
Categorization and Treatment of Structures, 
Systems, and Components' WITS 
199900061," SECY-02-0176, September 30, 
2002.5 

16. J.A. Lambright et aI., "Fire Risk Scoping 
Study," NUREG/CR-5088, USNRC, January 

1989.5 

5 Copies are available at current rates from the U.S. 
Government Printing Office, P.O. Box 37082, 
Washington, DC 20402-9328 (telephone (202)512­
1800); or from the National Technical Information 
Service by writing NTIS at 5285 Port Royal Road, 
Springfield, VA 22161; (telephone (703)487-4650; 
<http://www.ntis.gov/ordernow>. Copies are 
available for inspection or copying for a fee from the 
NRC Public Document Room at 11555 Rockville Pike, 
Rockville, MD; the PDR's mailing address is USNRC 
PDR, Washington, DC 20555; telephone (301 )415­
4737 or (800)397-4209; fax (301 )415-3548; email is 
PDR@NRC.GOV. 

x.xxx-24 



APPENDIX A
 
NRC REGULATORY POSITION ON ASME PRA STANDARD
 

Introduction 

The American Society of Mechanical 
Engineers (ASME) has published ASME RA-S­
2002, "Standard for Probabilistic Risk 
Assessment for Nuclear Power Plant 
Applications" (April 5, 2002). The standard states 
that it "sets forth requirements for probabilistic risk 
assessments (PRAs) used to support risk 
informed decisions for commercial nuclear power 
plants, and describes a method for applying these 
requirements for specific applications." The NRC 
staff has reviewed ASME RA-S-2002 against the 
characteristics and attributes for a technically 
acceptable PRA as discussed in Chapter 3 of this 
regulatory guide. The staff's position on each 
requirement (referred to in the standard as a 
requirement, a high-level requirement, or a 
supporting requirement) in ASME RA-S-2002 is 
categorized as "no objection," "no objection with 
clarification," or "no objection subject to the 
following qualification," and defined as follows: 

•	 No objection: the staff has no objection to the 
requirement. 

No objection with clarification: the staff has 
no objection to the requirement. However, 
certain requirements, as written, are either 
unclear or ambiguous and therefore, the staff 
has provided its understanding of these 
requirements. 

•	 No objection subject to the following 
qualification: the staff has a technical concern 
with the requirement and has provided a 
qualification to resolve the concern. 

Table A-1 provides the staff position on 
each requirement in ASME RA-S-2002. A 
discussion of the staff concern (issue) and the 
staff proposed resolution is provided. In the 
proposed staff resolution, the staff clarification or 
qualification to the requirement is indicated either 
in bolded text (Le., bold) or strikeout text (Le., 
strikeout); that is, the necessary additions or 
deletions to the requirement (as written in ASME 
RA-S-2002) for the staff to have no objection are 
provided. 

Table A-1 Staff Position on ASME RA-S-2002 

1.1 The standard is only for current 
generation LWRs, the 
requirements may not be 
sufficient or adequate for other 
types of reactors 

Clarification ''This Standard sets forth requirements for 
Probabilistic Risk Assessments (PRAs) used to 
support risk-informed decisions for current 
commercial light water reactor nuclear power 
plants, and prescribes a method for applying 
these requirements for specific applications 
(additional or revised requirements may be 
needed for other reactor designs)." 

1.2 No objection ---------------------------­

1.3 See issue discussed on 
Accident sequence, dominant 

Clarification ''This Standard is intended.. .that determine the 
fflIt significance of the proposed changes.' 

Table 1.3-1 
Criterion 1 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat I: relative importance of the contributors... 
Cat II: relative importance of the significant 
elemiflelflt contributors... 
Cat III: ...relative importance of the contributors... 
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----------------------------

Table A-1 Staff Position on ASME RA-S-2002 

Index No Issue Position Resolution 

Table 1.3-1 Clarification Cat II:See issue discussed on 
Use of plant-specific data/models for the Criterion 2 definition of Accident 
domiRaRt significant contributors. 

Table 1.3-1 

sequence, dominant 

No objection 
Criterion 3 

1.4 thru 1.7 No objection ---------------------------­-----......- --------0011 

2.2 

Accident 
sequence, 
dominant 

The first part of the definition 
provides little value and may be 
inaccurate, a large fraction may 
be outside the stated range 
(Le., smaller or larger than 10 
to 20). In addition, it is not 
clear what is meant by large 
fraction. The term "dominant" 
is also used to modify other 
events such as contributors, 
human events. 

Several different terms 
(modifiers) are used in the 
standard. In some places, 
these modifiers are used 
interchangeably (to have the 
same meaning) and in other 
places, they are used to 
convey different meanings 
(e.g., used to distinguish 
whether a requirement is 
imposed). A common and 
specific quantitative 
understanding of these 
modifiers is necessary. 
Specifically, these modifiers 
include: dominant, important, 
key and significant 

In reviewing where these terms 
are used, the definition is 
context dependent and 
dependent on the specific term 
it is modifying. Consequently, 
a single definition of 
"significant," for example is not 
possible, a definition for each 
context is provided. 

Clarification accident seqtlence, efflfflmant: aR aeeideRt 
se(ltleRee that is t1sl:lally fel'FeseRted By the tOI' 
10 OF 20 eveRts OF gFOtll'S of eveRts modeled iR a 
rRA aReI aeeOl:lRts feF a laFge ffeetioR of the eOFe 
damage Of large eafly Felease fFe(ltleRey. 
significant basic event: those basic events 
(Le., equipment unavailabilities and human 
failure events) that have a Fussell-Vesely 
importance greater than 0.005 OR a risk­
achievement greater than 2. 

significant cutset (relative to sequence): 
those cutsets, when ranked, comprise 95% of 
the sequence CDF OR that individually 
contribute more than 1% to the sequence 
CDF. 

significant cutset (relative to CDF): those 
cutsets, when ranked, comprise 95% of the 
CDF OR that individually contribute more than 
1% to CDF. 

significant accident sequence: a significant 
sequence is one of the set of sequences, 
defined at the functional or systemic level 
that, when ranked, comprise 95% of the core 
damage frequency (CDF) or the large early 
release frequency (LERF), OR that individually 
contribute more than -1% to the CDF or LERF. 

significant contributor (e.g., basic event, 
containment failure mode, phenomena): a 
contributor which is an essential 
characteristic of a significant accident 
progression sequence, and if not included, 
the sequence would be insignificant. 

significant containment challenges: those 
containment challenges that contribute to the 
set of significant accident progression 
sequences. 

---'-------------------------­
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Table A-1 Staff Position on ASME RA-S-2002 

Index No Issue Position Resolution 

key assumption: an assumption made in 
response to a key source of uncertainty, or 
one that is made for modeling convenience, in 
the knowledge that a more detailed model 
would produce different results; that is, 
different in terms of significant sequences, 
relative importance of significant sequences, 
or estimates of CDF/LERF (e.g., assumption 
that system X has the same impact as system 
Y for systems with different capabilities). 

key source of uncertainty: a source of 
uncertainty that is related to an issue where 
there is no consensus approach or model 
(e.g., choice of data source, success criteria, 
RCP seal LOCA model, human reliability 
model) and where the choice of approach or 
model is known to have an impact on the 
determination of PRA results in terms of 
introducing new accident sequences, 
changing the relative importance of 
sequences, or affecting the overall CDF or 
LERF estimates that might have an impact on 
the use of the PRA in decision-making. 

Containment 
challenge 

This term is used in the 
standard and a definition is 
necessary. 

Clarification containment challenge: those phenomena, 
equipment failures, and human failure events 
that have the potential to threaten or bypass 
the containment pressure boundary. 

Containment 
failure mode 

This term is used in the 
standard and a definition is 
necessary. 

Clarification containment failure mode: the different end 
states (e.g., early liner melt-through) of the 
accident progression sequences modeled in 
the containment event tree (or equivalent 
structure) that lead to a radionuclide release. 

Core damage See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification core damage: ....enough of the core, if released, 
to result in offsite public health effects te eatlse a 
sigflifieaflt release. 

PRA upgrade See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification PRA upgrade: The incorporation into a PRA 
model of a new methodology or sigflifiesflt 
changes in scope or capability that have the 
potential to impact the significant sequences 

Recovery Recovery and repair, as 
modeled in the PRA use 
different techniques, and, as 
such, need to have distinctive 
definitions 

Clarification Recovery: a gefleral term deseribiflg resteratiefl 
afld rel'a;r aets reEitlired te eRaflge tRe iflitiel er 
etlffeflt state ef a system er eeml'efleflt iRte a 
I'esitieR er eeRditieR Reeded te aeeeml'lisR ef a 
desired ftlRetiefl fer a giveR I'lal'lt stete a PRA 
modeling term representing restoration of the 
function caused by a failed SSC by bypassing 
the failure. Such a recovery can be modeled 
using HRA techniques regardless of the 
cause of the failure. 
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3.3 

Table A-1 Staff Position on ASIVIE RA-S-2002 

Index No Issue Position Resolution 

Repair 

Resource 
expert 

Screening 
analysis 

Severe 
accident 
phenomena 

Other 
Definitions 

Recovery and repair, as 
modeled in the PRA use 
different techniques, and, as 
such, need to have distinctive 
definitions 

See issue discussed on 
definition of Accident 
sequence, dominant 

See issue discussed on 
definition of Accident 
sequence, dominant 

This term is used in the 
standard and a definition is 
necessary. 

Clarification repair: a general term describing restoration 
of a failed sse by correcting the failure and 
returning the failed sse to operability. HRA 
techniques cannot be used since the method 
of repair is not known without knowing the 
specific cause. 

Clarification resource expert: A technical expert with 
knowledge of a particular technical areas of 
iffil'eFtBRee te a PRA. 

Clarification screening analysis: ...contribution to the 
probability of B sigflifieBflt an accident sequence 
or its consequences 

severe accident phenomena: the phenomena 
(e.g., hydrogen combustion) that occurs 
during the accident (core melt) progression. 

No objection 

3.3.1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ... It is determined that the changes in 
maintenance unavailability are too small to 
consider sigflifieBflt impacts on the reliability of 
SW pumps that could impact a wider range of 
sequences, 

3.3.2, 3.3.3 No objection --------------------------­

3.4 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification If it is determined that the standard lacks 
specific requirements, their relevance 
sigflifieBflee to the application shall be 
assessed.... 
If the absent requirements are not sigflifieBRt 
relevant 
If the absent requirements are sigflifieBflt 
relevant. ... 
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Table A-1 Staff Position on ASME RA-S-2002 

Index No Issue Position Resolution 

3.5 

3.6 

See issue discussed on 
definition of Accident 
sequence, dominant 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ... If the PRA does not satisfy a SR for the 
appropriate Capability Category, then determine 
if the difference is relevant or 
significant... ...Acceptable requirements for 
determining the si~F1i#ieaRee af t"'is eliffefeFlee 
differences include the following: 
(a) The difference is not relevant if it is not 
applicable or does not affect the quantification.... 
(b) The difference is not significant if the 
mModeled accident sequences accounting for at 
least 90% of CDF/LERF, as applicable.... 
These determinations DeteffFIiFlatiaR ef 
si~F1i#ieal'lee will depend.... 
If the difference is not relevant or significant, 
then.... 
If the difference is relevant or significant, then.... 

Clarification Second example of supplementary requirements: 
.... It is desired to rank the snubbers in a plant 
according to their fisk significance for .. 
snubbers are considered safety-related, the 
safety significance of snubbers can be 
approximated by the safety significance of the 
components that they support for the events in 
which the snubbers are safety significant and ..... 
to rank the safety importance of the snubbers. 

4.1 No objection ---------------------------­

4.2 
No objection .L.. _ 

4.3 

4.3.1, 4.3.2 No objection --------------------------­

4.3.3 The use of the word "should" 
does not provide a minimum 
requirement. 

Clarification "The PRA analysis team shall shettleJ use outside 
experts, even when..." 

4.3.4 thru 
4.3.7 

No objection --------------------------­

4.4 No objection ---------------------------­

4.5 Those action statements that 
apply to more than one 
Capability Category will be 
judged either to have been 
performed or not performed, 
with no need to identify a 
corresponding Capability 
Category. These are action 
statements that are applicable 
for all PRAs regardless of level 
of detail, plant-specificity, or 
realism. The distinction 
between Capability Categories 
are made in other SRs. 

Clarification ...... /n these tables, some action statements apply 
to only one capability category, and some extend 
across two or three capability categories. When 
an action statement extends to more than one 
category, it applies equally to each Capability 
Category without any need to identify a 
corresponding capability category. The 
distinction between categories is made in 
other SRs. That is,6t:tt the scope of applicability 
will be eefFIfFIel'lStifste ·....it'" t"'e Capability 
Cate~aFY efitefia il'l Table 1.3 1 aRel determined 
by the scope and level of detail required by other 
associated SRs." 
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For example: 
0 IE-A2 requires the initiating events and 

event categories to be identified that can 
challenge the plant. There should not be a 
distinction in the scope of identifying the 
events. However, the treatment of the 
identified events does vary in scope and 
detail as seen, for example, by AS-A9. 

I 

0 HR-F1 is a general action statement about 
the way a human failure event is included 
in the PRA model, while HR-F2 
distinguishes different levels of analysis 
for the subsequent quantification. 

4.5.1 - IE 

4.5.1.1 ----------------­ No objection ---------------------------­

Table 4.5.1-1 ----------------­ No objection ---------------------------­

Tables 4.5.1-2(a) thru 4.5.1-2(d) 

IE-A1 thru 
IE-A5 

----------------­ No objection -----------------------_.._­

IE-AS As written, there is an 
implication that more work is 
needed for Cat II than for Cat 
III, since it is not clear whether 
the interviews from other plants 
are to be used instead of or as 
a complement to plant specific 
interviews. However, 
interviews from other plants 
would appear to be more 
resource intensive. 

Clarification Cat II: "INTERVIEW plant personnel (e.g., 
operations, '" safety analysis personnel) to 
determine if potential initiatirtg event have been 
overlooked." IRfermstieR frem iRtervie'li's 
eefldueted at similar plal'lts ma~ he used. 

IE-A7 thru 
IE-A10 

-----------_.._--­ No objection ---------------------------­

IE-81, 82, 83 ----------------­ No objection -------------------------­

IE-84 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification GROUP..... those categories with sigRifiesRtly 
different plant response (i.e., those with 
different success criteria) impacts or those.... 

IE-C1 As written, there appears to be 
an internal inconsistency -- SR 
requires the "USE of the most 
recent data" then requires 
justification to exclude "data 
from the initial year of 
commercial operation. Further 
in IE-C5, SR requires 
justification of "exclusion of 
earlier years" 

Clarification "...USE the most recent applicable data to 
quantify the initiating event frequencies. 
JUSTIFY excluded data that is not considered 
to be either recent or applicable (e.g., provide 
evidence via design or operational change 
that the data are no longer applicable). 
CREDIT recovery actions(see note} as appropriate; 
JUSTIFY each such credit (as evidenced such 
as through procedures or training). 

._-,----~.------~-- ------" 
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It is not clear what is an Data ffeffl tRe iflitial year ef eefflfflereial 
acceptable justification for 
deviating from the standard, as 
such the requirement is too 
open ended. 

e!'eratiefl fflay be e~eltleJeeJ; if e~eltleJeeJ, 

JUSTIFY. 
Note: these recovery actions are those 
implied in IE-C4(c) or those implied and 
discussed in IE-C6 through IE-C9." 

IE-C2 thru 
IE-C8 

....._---------.._--­ No objection ...--------------------_... _-­

Cat I: ~~e reqtlireffleflt te tlse !,Iaflt s~eeifieIE-C9 Fault tree modeling of an Clarification 
initiating event is plant-specific 
by definition (see IE-C6 thru IE­
C8) and the treatment of 
recovery actions needs to be 
consistent with the 
requirements in the HRA 
section of the standard (HR-F 
and HR-G). 

iflferfflatiefl ifl tRe fatllt tree ffleeJeliflg. "If fault-
tree modeling is used, USE information in the 
assessment and quantification of recovery 
actions, where available, consistent with the 
Human Reliability Analysis (para. 4.5.5)." 

----------... _-------------... 

Cat I and II: "In the ISLOCA frequency analysis, 
INCLUDE the following features of plant and 
procedures that eetlleJ sigflifieafltly influence the 
ISLOCA frequency: 
(a) configuration of potential pathways 
including numbers and types of valves and 
their relevant failure modes, existence and 
positioning of relief valves 
(b) provision of protective interlocks 
(c) relevant surveillance test procedures" 

Cat III: "In the ISLOCA frequency analysis, 
INCLUDE the following features of plant and 
procedures that eetlleJ sigflifieafltly influence the 
ISLOCA frequency: 
(a) configuration of potential pathways 
including numbers and types of valves and 
their relevant failure modes, existence and 
positioning of relief valves 
(b) provision of protective interlocks 
(c) relevant surveillance test procedures" 
and also include: 
(a) EVALUATE surveillance procedure steps..... 
(f) INCLUDE quantitatively the valve isolation 
capability given the high-to-Iow pressure 
differential. 

---------------------------.. 

IflteFfaees ·.VitR ether rRA taslEs: 

IE-C10, 
IE-C11 

...--------_... _----­ No objection 

IE-C12 For Cat I and II, there is no 
minimum list of features and 
procedures that could 
significantly influence the 
ISLOCA frequency. 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification 

IE-D1 thru 
IE-D3 

----------------­ No objection 

IE-D4 ----------------­ No objection 
DOCUMENT s!,eeifie iflterfaees with ether rRA 
tasks fer traeeability, afleJ te faeilitate 
eeflfiStiratiefl eefltrel ....·hefl iflterfaeiflg taslEs are 
tI!,eJeteeJ. 
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4.5.2 - AS 

4.5.2.1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification 4.5.2.1 Objectives. The objectives...reflected in 
the assessment of CDF afle LERF is such a way 
that 

(a) si~flifieaflt operator actions, mitigation 
systems, and phenomena that can alter 
sequences are appropriately included... 

Table 4.5.2-1 ------_..--------­ No objection --------------------------­

Tables 4.5.2-2(a) thru 4.5.2-2(c) 

AS-A1 thru 
AS-A9 

----------------­ No objection - ..__....__........----------------­

AS-A10 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat II: ....DEVELOP the accident sequence 
model to sufficient detail that si~flifieaflt 

differences in requirements on systems and 
required operator res!'eflses interactions (e.g., 
systems initiations or valve alignments) are 
captured. Fer e>Eaffl!,le, E! Diverse systems... 
impact the sequence development. If, however, 
choosing one over another sigflifieafltly changes 
the ref1Uireffleflts need for operator intervention 
(e.g., need for system realignment versus 
opening a valve), they are er tRe fleeE! fer etRer 
systeffls. tRey sReulE! Be modeled separately. 

AS-A11 ----------------­ No objection ----------..----------------­

AS-B1 thru 
AS-B6 

----------------­ No objection -------.._--------------..._-­

AS-C1 thru 
AS-C4 

----------------­ No objection ---------------------------­

4.5.3 - SC 

4.5.3.1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification (a) overall success criteria are defined (Le., core 
damage aflE! lar~e early release) 

Table 4.5.3-1 
HLR-SC-A 

----------------­ No objection ---------------------------­

Table 4.5.3-1 
HLR-SC-B 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ...... for quantification of CDF aflE! LERr, 
determination of the relative impact of success 
criteria on the importance of the SSCs and 
human actions iffl!'eFtaflee and the impact of 
uncertainty on this determination. 

Table 4.5.3-1 
HLR-SC-C 

----_.._---------­ No objection ---------------------------­

Tables 4.5.3-2(a) thru 4. 5. 3-2(c) 

SC-A1, 
SC-A2 

----------------­ No objection --_.....---------------------­
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SC-A3 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ...to prevent core damage er raElieaeti'tity release 
in the accident sequences... 

SC-A4 thru 
SC-A6 

-------_.._------­ No objection ------------------­______00_­

SC-B1 thru 
SC-B3 

----------------­ No objection --------------------..------­

SC-B4 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification .... in the determination of success criteria for 
CDFfI:::ERF.... 

SC-B5, B6 ----------------­ No objection ---------------------------­

SC-C1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat I: 
DOCUMENT iffil'eRant bases, references, and 
key assumptions for success criteria. IDENTIFY 
which of the key assumptions are signifieantly 
conservative or optimistic aSSuffif'tieFls and 
IDENTIFY their general impacts on the results. 

Cat II and III: 
DOCUMENT.... the supporting engineering 
bases, references, and iffif'eRant key 
assumptions for success criteria... 

SC-C2 thru 
C4 

----------------­ No objection ---------------------------­

4.5.4 - SY 

4.5.4.1 ----------------­ No objection ---------------------------­

Table 4.5.4-1 -----_.._------.....­ No objection -----------------_.._-------­

Tables 4.5.4-2(a) thru 4.5.4-2(c) 

SY-A1 thru 
SY-A18 

----------------­ No objection ---------------------------­

SY-A19 If there are not any engineering 
analyses, there can be no 
justification for the assumption. 

Qualification Cat I and II: "... If engineering analyses a basis 
for success (e.g., formal calculation, 
bounding analysis, qualitative argument) is is 
not available, ASSUME that the 
equipment/system fails with a probability of 1.0. 
er JUSTIFY the 8ssuffiee failure I'reB8Bility. 

SY-A20 thru 
SY-A22 

- ... _-------------­ No objection ------------------.._---.._... -­

SY-A23 There are no commonly used 
analysis methods for recovery 
in the sense of repair, other 
than use of actuarial data. 

Clarification "... .is justified through an adequate reee'v'ery 
an81ysis er examination of data collected in 
accordance with DA-C14 and estimated in 
accordance with DA-D8." (See DA 014.) 

SY-B1 thru 
SY-B10 

-_... _------------­ No objection ----------------_... __.._...._... _­
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SY-B11 It is not clear what is an Clarification " MODEL them unless a justification is provided 

acceptable justification for (e.g., the initiation and actuation system can 
deviating from the standard; as be argued to be highly reliable and is only 
such, the requirement is too used for that system, so that there are no 
open ended. inter-system dependencies arising from 

failure of the initiation system). In the model 
quantification..." 

SY-B12 It is not clear what is an Clarification "COMPARE MODEL the ability of the available 
acceptable justification for inventories of air, power, and cooling 'witR tRese 
deviating from the standard; as fe~uifed to supporting the mission time. =fREA=F 
such, the requirement is too tRese ifwefltefies ifl tRe fl'ledel uflless s 
open ended. justifiestiefl is ~fevided: 

SY-B13 thru ----------------­ No objection ------_.._---..-------_... -----­

SY-B16 

SY-C1 thru ----------------­ No objection ---------------------------­
SY-C3 

4.5.5 - HR 

4.5.5.1 ----------------­ No objection --------..------------------­

Table 4.5.5-1 ----------------­ No objection ---------------------------­

Tables 4.5.5-2(a) thru 4.5,5-2(i) 

HR-A1 thru ----------------­ No objection --------------------------­

HR-A3 

HR-B1, ----------------­ No objection ---------------------------­

HR-B2 

HR-C1 thru ----------------­ No objection ---------------------------­

HR-C3 

HR-D1 thru ----------------­ No objection ---_.._-....__.._---------_.._--­
HR-D7 

HR-E1 thru ------..--_.._----­ No objection ---------------------------­

HR-E4 

HR-F1, -------------_... _­ No objection --------------------------­

HR-F2 

HR-G1 See issue discussed on Clarification Cat I: 
definition of Accident ...ofthe HEPs for human failure events in 
sequence, dominant defl'liflsflt accident sequences that survive initial 

quantification. SefeefliflS ..slues fl'lsy ae used .... 
ifl tRe flefl defl'liflsflt se~ueflees. 

Cat II &fltl-l#: 
PERFORM detailed analyses for the estimation 
of tRese pest 8eeideflt HEPs ef tRe IIFEs tRst 
sUfVive iflitisl ~usfltifiesitefl for significant 
human failure basic events. USE &screening 
values fl'l6y ae used for HEPs tRSt eflly sp~esf ifl 
flefl defl'lifl6f1t se~ueflees. for non-significant 
human failure basic events. 

L-­___________ '--_.._._.__._._______~. 

--'--~--------------------------
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Cat III: 
PERFORM detailed analyses for the 
estimation of HEPs for the human failure 
basic events. 

I 

HR-G2 thru 
HR-G6 

----------------­ No objection ------------------- .._------­

HR-G7 The criteria provided for 
crediting recovery actions are 
incomplete; there are other 
factors equally important that 
are to be addressed before 
credit can be allowed. 

Clarification "....common procedures, increases stress, etc.) 
(c) availability of resources (e.g., personnel 

accounting for time of day)" 

As written, there is no 
requirement to justify multiple 
recovery actions which can 
result in inaccurate and 
misleading results. 

HR-GB It is not clear what is an 
acceptable justification; as 
such, the requirement is too 
open ended. 

Clarification "DEFINE afle JUSTIFY the minimum 
probability... .. 

HR-G9 ----------------­ No objection -----_.._--------------_.._--­

HR-H1, H2 ------..­ ..-------­ No objection ---------------------------­

HR-H3 The criteria provided for 
crediting recovery actions are 
incomplete; there are other 
factors equally important that 
are to be addressed before 
credit can be allowed. 

As written, there is no 
requirement to justify multiple 
recovery actions which can 
result in inaccurate and 
misleading results. 

Clarification "....or cutset to which the recovery is applied. 
These dependencies include: 

(a) the time required to complete all 
actions in relation to the time available to 
perform the actions 

(b) factors that could lead to dependence 
(e.g., common instrumentation, common 
procedures, increases stress, etc.) 

(c) availability of resources (e.g., personnel 
accounting for time of day)" 

HR-11 It is not clear what is an 
acceptable justification; as 
such, the requirement is too 
open ended. 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification (b)(2) their impact on the CDF afle LERF results 
(d)(5) all HEPs for each post-initiator human 
action and the identified sigflifieaflt dependency 
effects 
(e) justification of the minimum probability 
used for the joint probability of multiple 
human errors occurring in a given cutset. 

4.5.6 - DA 

4.5.6.1 ----------------­ No objection -----------------.._-----.._..­

Table 4.5.6-1 ----------------­ No objection ---_.._----------.._---------­

Tables 4.5.6-2(a) thru 4.5.6-2(e) 
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DA-A1 thru 
DA-A3 

--------_..------­ No objection ---------------------------­

DA-B1 thru 
DA-B2 

----------------­ No objection ---------------------------­

DA-C1 thru 
DA-C13 

---------------..­ , No objection .__..------_.._--_...---------­

DA-C14 This SR, which provides a 
justification for crediting 
equipment repair, assumes 
plant-specific data will be 
sufficient to justify this credit. 
For such components as pump 
repair, plant-specific data is 
insufficient and a broader base 
is necessary. 

Qualification "IDENTIFY instances of ~Iaflt s~eeifie component 
repair from both plant-specific and industry 
experience and for each repair, COLLECT...." 

DA-C15 ----------------­ No objection ---------------------------­

DA-D1,D2 ---------_..__.._-­ No objection ---------------------------­

DA-D3 For Cat II, a mean value is 
required for CDF and LERF; 
assigning mean values only to 
events that "contribute 
measurably" can result in 
combining events where some 
have mean values and some 
are point estimates, which does 
not result in a mean CDF or 
LERF. 

Cat II and III, as written, a 
mean value of the uncertainty 
intervals is required, which is 
incorrect (caused by incorrect 
comma after 'representation 
of). 

Qualification Cat I: 
PROVIDE a characterization...of the significant 
basic events that eefltribute measurably to CDF 
aflel LERF. 
Cat II: "PROVIDE a mean value of, and a 
statistical representation of~ the uncertainty 
intervals for, the parameter estimates of the 
significant basic events that eefltribute 
measurabl~ to CDF aflel LERF. Acceptable 
systematic methods include Bayesian updating, 
frequentist method, or expert judgment." 
Cat III: "PROVIDE a mean value of, and a 
statistical representation of~ the uncertainty 
intervals for, the parameter estimates. 
Acceptable systematic methods include Bayesian 
updating, frequentist method, or expert 
judgment." 

See issue discussed on 
definition of Accident 
sequence, dominant 

DA-D4,D5 -----------_.._--­ No objection ..--------------------------­

DA-D6 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat II ertel-Hf: 
USE realistic common cause failure 
probabilities.... for elomiflBflt significant common 
cause basic events....and data models are 
consistent. 

, 

Cat III: 
USE realistic common cause failure 
probabilities....for common cause basic 
events....and data models are consistent. 

DA-D7 --_ .._------_.._--­ No objection ---_.._--_.._----------------­
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OA-E1 --..------------_.. No objection ----------------------------­

4.5.7 - IF 

4.5.7.1 ----------------­ No objection --------------------------_. 

Table 4.5.7-1 ----------------­ No objection -------_.. ------------------­

Tables 4.5. 7-2(a) thru 4.5. 7-2(f) 

IF-A1 thru 
IF-M 

------------.._--­ No objection --_.._---------------------_.. 

IF-B1 thru 
IF-B4 

----------------­ No objection ---------------_ .._-_.._-----­

IF-C1 thru 
IF-C6 

----------------­ No objection --------------.._-----------­

IF-01 thru 
IF-05 

----------------­ No objection --------_.._----------------­

IF-E1 thru 
IF-E7 

----------------­ No objection ---------_.._-_... _-----------­

IF-F1, 
IF-F2 

----------------­ No opjection _... -----------_..... _----------­

4.5.8 - QU 

4.5.8.1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification The objectives of the quantification element are 
to provide an estimate of CDF (and support the 
quantification of LERF) based upon the plant-
specific.... 

(b) iffil'eFtel'lt significant contributors to CDF 
(and LERF) are identified il'l terffis ef such as 
initiating events, accident sequences and basic 
events (equipment unavailabilities and human 
failure events), eejl:lil'ffiel'lt faill:lres 81'l6 el'ereter 
6ffet'S 

(c) sif:)l'lifieel'lt dependencies are accounted for 

Table 4.5.8-1 
HLR-QU-A 

HLR-QU-A and Table 4.5.8­
2(a) objective statement just 
before table: These objective 
statements do not exactly 
agree. 

Clarification HLR-QU-A: "...core damage frequency and shall 
support the quantification of LERF." 

Table 4.5.8-1 
HLR-QU-B 
HLR-QU-C 

----------------­ No objection ---------------------------­

Table 4.5.8-1 
HLR-QU-D 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification .. .iffil'eFtel'lt significant contributors to CDF (and 
LERF), such as initiating events, accident 
sequences and basic events (equipment 
unavailabilities and human failure events); 
eejuil'FI'lel'lt feill:lres 81'l6 el'ereter errers shall be 
identified. 
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Table 4.5.8-1 
HLR-QU-E 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ... Key sSources of model uncertainty and key 
assumptions (those that have the potential to 
impact the significant sequence) shall be 
identified... 

Table 4.5.8-1 
HLR-QU-F 

----------------­ No objection ..--........._--_... _... _----_.._---_...... 

Tables 4.5.8-2(a) thru 4.5.8-2(f) 

QU-A1 ---.._-----------­ No objection ---------------------------­

QU-A2 The SR is incomplete, and as 
written, a point estimate may 
be quantified for CDF and 
LERF for Cat II and III. 

See issue discussed on 
definition of Accident 
sequence, dominant 

Qualification Cat I: "ESTIMATE the 6Vet'8H point estimate 
CDF from internal events. QUANTIFY PROVIDE 
estimates of the individual sequences in a 
manner consistent with the estimation of total 
CDF to identify dOffiiRaRt significant sequences 
aRd eORHrffl.... is appropriately refleeted. The 
estimates may be accomplished by using....split 
fractions." 

Cat II: "ESTIMATE the 6Vet'8H mean CDF from 
internal events, ensuring that the "state-of­
knowledge" correlation between event 
probabilities is taken into account. QUA~mFY 

PROVIDE estimates of the individual 
sequences in a manner consistent with the 
estimation of total CDF to identify dOffiiRaRt 
significant sequences aRd eORHrffl.... is 
appropriately refleeted. The estimates may be 
accomplished by using....split fractions." 

Cat III: ESTIMATE CALCULATE the 6'I'ef8H 
mean CDF from internal events by propagating 
the uncertainty distributions, ensuring that 
the "state-of-knowledge" correlation between 
event probabilities is taken into account. 
QUA~mFY PROVIDE estimates of the 
individual sequences in a manner consistent 
with the estimation of total CDF to identify 
dOffiiflaflt significant sequences aRE:! eORHrffi... .is 
appropriately refleeted. The estimates may be 
accomplished by using....split fractions." 

QU-A3, 
QU-A4 

----------------­ No objection --------------------------­

QU-B1 thru 
QU-B5 

------.._--------­ No objection ---------------------------­

QU-B6 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification .. .for realistic estimation of CDF aRd LERF.... 

QU-B? thru 
QU-BS 

----------------­ No objection -----_... __..----------------­

QU-C2 thru 
QU-C3 

-----_.. _--------­ No objection ---------------------------­
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Table 4.5.8­
2(d) 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification ... imf'eFtaRt significant contributors to CDF (and 
LERF), such as initiating events, accident 
sequences and basic events (equipment 
unavailabilities and human failure eventsh 
eejuif'meRt failures aReI ef'erater errers shall be 
identified. 

QU-D2 thru 
QU-D4 

-------..--------­ No objection ---------_... _---_.._---------­

QU-D5 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat I, II and III: 
IDENTIFY imf'eFtaRt significant contributors to 
CDF..... An acceptable approach is the use of 
importance measures. REVIEW the importance 
values... 

Cat II and III: 
... EXAMINE IDENTIFY the imf'eFtaRee ef SSGs 
significant basic events that contribute to the 
significant initiating events whose frequencies 
were quantified using fault tree type 
methods... 

Table 4.5.8­
2(e) 

----------------­ No objection ---------------------------­

QU-E1, 
QU-E2 

----------------­ No objection ---------------------------­

QU-E3 For Cat II, the uncertainty 
intervals associated with 
parameter uncertainties are to 
be estimated taking into 
account the "state of 
knowledge" correlations. 

Qualification Cat II: "ESTIMATE the uncertainty interval of the 
overall CDF results. ESTIMATE the uncertainty 
intervals associated with parameter uncertainties 
taking into account the "state-of-knowlec;lge" 
correlation and characterize the uncertainty 
associated with key model uncertainties." 

See issue discussed on 
definition of Accident 
sequence, dominant 

QU-E4 ---------------­ No objection ---------------_..----------­

QU-F1 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification (g) the significant basic events eejUif'meRt er 
RumaR aetieRs tRat are tRe tRe key taeters iR 
causing the accidents sequences to be fIOfI­

elemiRaRt non-significant. 
U> importance measure results 
(I) key assumptions used in the... assessment 
of tRe si!:jRifieaRee ef imf'eFtaRt their risk 
significance 

QU-F2 thru 
QU-F6 

-------------... --­ No objection ---------------------------­

4.5.9 - LE 

4.5.9.1 -----_.._--------­ No objection ---_... ------_.._-------------­

Table 4.5.9-1 ..---------------­ No objection --------------------_... --..--­
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Tables 4.5.9-2(a) thru 4.5.9-2(g) 

LE-A1 thru 
LE-A5 

------------_..--­ No objection ----------------.._---------­

Table 4.5.9­
2(b) 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification LERF eveluetiefls sRell iflCluele efl eflelysis ef tRe 
ereeliele severe eeeieleflt pReflemefle. 
The accident progression analysis shall 
include an evaluation of the credible 
contributors to a large early release. 

LE-81 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat I: 
INCLUDE IDENTIFY petefltiel severe eeeieleflt 
pReflemefle tRet ere impeFtaflt significant LERF 
contributors from the set identified in Table 4:-&.9­
~ 4.5.9-3. An acceptable approach for 
identifying contributors severe eeeieleflt 
pReflemefle that could influence feilure meeles ef 
verieus eeflteiflmeflt types is eutlifleel ifl tRe LERF 
c.'eflt trees LERF for the various containment 
types is contained in NUREG/CR-6595..... 
(b) EVALUATE.... those contributors 5e't'efe 

eeeieleflt pReflemefla that are not quantified.... 

Cat II: 
INCLUDE IDENTIFY petefltiel severe eeeieleflt 
pReflemefle tRet eeulel impaet LERF credible 
LERF contributors, from the set identified in 
Table 4.6.9 2(e) 4.5.9-3, sufficient to support 
development of realistic significant accident 
progression sequences. INCLUDE... 

Cat III: 
INCLUDE ell severe eeeieleflt pReflemefle the 
credible LERF contributors sufficient to support 
development of a realistic eeflteiflmeflt eveflt tree 
accident progression sequences. INCLUDE all 
applicable failure modes. Consider those 
contributors identified by IDCOR [Note (2)] and 
NUREG-1150 [Note 3)]. 

LE-82,83 --------------_..­ No objection ---_.._---------------------­

LE-C1 ---------------­ No objection ---..-----------------------­

LE-C2 It is not clear what is an 
acceptable justification; as 
such, the requirement is too 
open ended. 

Credit for equipment repair is to 
be consistent with the Level 1 
requirements. 

Clarification Cat II and III: .....Repair of equipment may be 
considered if apl9repriete justifieel it can be 
established that the plant conditions do not 
preclude repair and actuarial data exists from 
which to estimate the repair failure probability 
(see SY-A23, DA-C14 and DA-D8)." 

LE-C3 ---------------­ No objection .._--------..----------------­

x.xxx-40 



Table A-1 Staff Position on ASME RA-S-2002 

I Index No 

LE-C4 

I Issue 

The modifiers (e.g., may, 
possible) in Cat I, II and III 
appear to eliminate the 
distinction between Category I, 
II and III, and do not provide a 
minimum in Cat I or II. 

See issue discussed on 
definition of Accident 
sequence, dominant 

I Position 

Clarification 

I Resolution 

Cat I: "USE conservative system success 
criteria." Realistie eriteria ffiay be l:Jseei. 
Cat II: 
Use realistic system success criteria for the 
significant accident progression sequences. 
Conservative or a combination of conservative 
and realistic system success criteria fl't8Y'"be is 
used for ROR e10ffiiRaRt tERF non-risk 
significant accident progression sequences 
eORtribl:JtioR. 

I 

LE-C5 thru 
LE-C7 

----------------­ No objection ..--------------------------­

LE-C8 The modifiers (e.g., may, 
possible) in Cat I, II and III 
appear to eliminate the 
distinction between Category I, 
II and III, and do not provide a 
minimum in Cat I or II. 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification Cat I: "...An acceptable alternative is the 
approach in NUREG/CR-6595 [Note (1)]: A 
realistie treatffieRt ffiay be l:Jseei. 
Cat II: "... .in a realistic manner for significant 
accident progression sequences resulting in 
a large early release. v.i'leR possible. 
Conservative or a combination of conservative 
and realistic treatment fl't8Y'"be is used for R6fl­

e10ffiiRaRt LERF eORtributors. non-significant 
accident progression sequences. 
Cat III: "TREAT .... in a realistic manner" wI=terl 
"ossible. 

LE-C9 

LE-C10 

LE-D1 thru 
LE-D4 

The modifiers (e.g., may, 
possible) in Cat I, II and III 
appear to eliminate the 
distinction between Category I, 
II and III, and do not provide a 
minimum in Cat I or II. 

See issue discussed on 
definition of Accident 
sequence, dominant 

----------------­

----------------­

Clarification 

No objection 

No objection 

Cat I: "...An acceptable alternative is the 
approach in NUREG/CR-6595 [Note (1)]." A 
realistie treatffieRt ffiay be l:Jseei. 
Cat II: ".... in a realistic manner for significant 
accident progression sequences resulting in 
a large early release. ....,i'leR possible. 
Conservative or a combination of conservative 
and realistic treatment may-be is used for R6fl­

e10ffiiRaRt LERF eeRtribl:Jtors. non-significant 
accident progression sequences 
Cat 11\: "TREAT .... in a realistic manner" wI=terl 
possible. 

--------------------------­

---------------------------­

LE-D5 

LE-D6 

The modifiers (e.g., may, 
possible) in Cat I, II and III 
appear to eliminate the 
distinction between Cat I, II and 
III, and do not provide a 
minimum in Cat I or II. 

The 'may' term in Cat I appears 
to eliminate the distinction 
between Cat I and II, and does 
not provide a minimum in Cat I. 

Clarification 

Clarification 

Cat I: "TREAT thermally-induced SG tube 
rupture in a conservative manner." A realistie 
treatffieRt ffiay be l:Jseei. 
Cat II: "TREAT thermally-induced SG tube 
rupture in a realistic manner, wi'leR praetieal. 
CORservative treatffieRt ffiay Be l:JseeJ, wi'leR 
jl:JstifieeJ." 
Cat III: "TREAT thermally-induced SG tube 
rupture in a realistic manner. 

Cat I: 
TREAT containment isolation in a conservative 
manner. A realistie treatffieRt ffiay be l:JseeJ. 
INCLUDE... 
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Table A-1 Staff Position on ASME RA-S-2002 

Index No Issue Position Resolution 

LE-E1, E2 

LE-E3 

LE-F1, F2 

LE-G1 thru 
LE-G8 

See issue discussed on 
definition of Accident 
sequence, dominant 

See issue discussed on 
definition of Accident 
sequence, dominant 

Cat II: 
TREAT containment isolation in a realistic 
manner for the significant accident 
progression sequences resulting in a large 
early release. Conservative or a combination 
of conservative and realistic treatment is I'I'I8Y 
be used for ReR eeffiiRaRt eeRtrieuters the non­
significant accident progression sequences 
resulting in a large early release. 
INCLUDE.... 

No objection ---------------------------­

Clarification ...QUANTIFY LERF consistent with the applicable 
requirements of para. 4.5.8, specifically High 
Level Requirements A through E (i.e., Table 
4.5.S-2(a)-(e)). The supporting requirements 
in these tables, although written in CDF 
language, are applicable depending on the 
method used in constructing the LERF model. 
IDENTIFY and JUSTIFY why a supporting 
requirements from Tables 4.5.S-2(a)-(e) is-net 
applieaBle. as al'"re"fiate fer tRe level ef eetail 
ef tRe aRalysis. 

No objection ---------------------------­

No objection ---------------------------­

5.1 No objection ---------------------------­

5.2 No objection ---------------------------­

5.3 No objection ---------------------------­

5.4 As a PRA is maintained, it may 
go through changes such that 
the results are significantly 
impacted ( e.g., very different 
contributors, order magnitude 
change in CDF). 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification 2nd para: ...Changes that would impact risk­
informed decisions should be I'rieritiz:ee te 
eRsure tRat tRe ffiest si~RifieaRt eRaR~es are 
incorporated as soon as practical.· 

3rd para: "Changes to a PRA due to PRA 
upgrade ffiaiRteRaRee shall meet the 
requirements of Section 4. Upgrades of a PRA 
shall receive a peer review in accordance with 
the sR811 satisfy tRe I'eer review requirements 
specified in Section 6, but limited to aspects of 
the PRA that have been upgraded. 

5.5,5.6 No objection ---------------------------­

5.7 No objection ---------------------------­

5.8 (a)-(d) No objection ---------------------------­

5.8 (e) It is unclear what is to be 
documented from the peer 
review. 

Clarification "(e) record of the performance and results of the 
appropriated PRA reviews (consistent with the 
requirements of Section 6.6)" 
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Table A-1 Staff Position on ASME RA-S-2002 

Index No Issue Position Resolution 

6.1 The purpose, as written, 
implies that it is solely an audit 
against the requirements of 
Section 4. A key objective of 
the peer review is to ensure 
when evaluating the PRA 
against the requirements in 
Section 4, the "quality" (i.e., 
strengths and weaknesses) of 
the PRA; this goal is to be 
clearly understood by the peer 
review team. 

Clarification .... .The peer review shall assess the PRA to the 
extent necessary to determine if the methodology 
and its implementation meet the requirements of 
this Standard to determine the strengths and 
weaknesses in the PRA. Therefore, the peer 
review shall also assess the appropriateness 
of the key assumptions. The peer review need 
not assess..... 

See issue discussed on 
definition of Accident 
sequence, dominant 

6.1.1 No objection 

6.1.2 No objection 

6.2 

6.2.1, 6.2.2 No objection -------------------------­

6.2.3 See issue discussed on 5.4. 

As written, it appears that the 
last paragraph could allow a 
team to be composed of a 
single member. 

Clarification "Exceptions to the requirements of this paragraph 
may be taken based on the availability of 
appropriate personnel to develop a team (only for 
the peer review of a PRA upgrade could a single 
individual team be justified). All such exceptions 
shall be documented in accordance with para. 
6.6 of this Standard." 

6.3 As written, there does not 
appear to be a minimum set. 
The requirement as written 
provides "suggestions." A 
minimal set of items is to be 
provided; the peer reviewers 
have flexibility in deciding on 
the scope and level of detail for 
each of the minimal items. 

Clarification "The peer review team shall use the 
requirements..... of this Standard. For each PRA 
element, a set of review topics required for 
the peer review team are provided in the 
subparagraphs of para. 6.3. 8eme 
subf'BrBgrBf'Rs of f'Bf6. 6.3 eOfitBifi sf'eeifie 
suggestiofls for tRe review teBffI te eeflsieJef 
e1uriflg tRe re'U·iew. Additional material for those 
Elements may be reviewed depending on the 
results obtained. TRese suggestiofls Bfe flot 
ifltefleleel to be B ffliflifflUffi Of eOfflf'feRefisive list 
of rel:lUifefflefits. The judgment of the reviewer 
shall be used to determine the specific scope and 
depth of tRe re'Q'iew ifl eBeR of each review topic 
for each PRA element." 

6.3.1 No objection ---------------------------­

6.3.2 No objection ---------------------------­

6.3.3 See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification move 6.3.3 (i) to 6.3.9.2 
Change "dominant" to "significant" 
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Table A-1 Staff Position on ASME RA-S-2002 

I Index No 

6.3.4 

6.3.5 

6.3.6 

I Issue 

See issue discussed on 
definition of Accident 
sequence, dominant 

The requirement, as written, is 
only for the reviewers to look at 
the HEPs and does not include 
the HFEs. Identification of the 
HFEs is a major part of the 
HRA, as indicated in Section 
4.5.5. 

See issue discussed on 
definition of Accident 
sequence, dominant 

As written, it does not appear 
that review of the data values 
would include the defined 
boundary for the component, 
which is an essential aspect of 
the review. 

I Position 

Clarification 

Qualification 

Clarification 

I Resolution I 
The portion of selected system models selected 
for review typically includes a sample of the 
systems whose failure contributes to the 
significant sequences (CDF or LERF), 
including: 
(e) aeffiiReftt ayateffia eefttfibutiftg te tRe cor ef 
LERr eeleuletea ift tRe PRA 
(a)tb1 different models reflecting different levels 
of detail 
(b)te1 front-line..... 

The portion of the HRA selected for review 
typically includes a sample of the human failure 
events whose occurrence contributes to the 
significant sequences (CDF or LERF), 
including: 
(a) IIEPa fef aeffiiftaftt RUffiaft aeliefta 
eefttfibutiftg te tRe cor ef LERr ealeuletea ift tRe 
flRA 
(a)tb1 the selection and implementation of any 
screening HEPs 
(b)te1 post-accident HEPs.... 
(h) the selection and identification of the HFEs 
associated with the HEPs for the above review 
topics. 

"(a) data values and the defined component 
boundary for component failure modes 
contributing to the CDF or LERF (including 
active components with high RAW values) 
calculated in the PRA" 

6.3.7 

It is not clear that "contributing" 
would include components, if 
degraded would have a 
significant impact. 

See issue discussed on 
definition of Accident 
sequence, dominant 

Clarification The portion of the internal flooding analysis 
selected for review typically includes a sample of 
the screening of flood areas and the flooding 
sequence contributing to the significant 
sequences (CDF or LERF), including: 
(a) aeffiiftaftt ifttefftal eefttfibutefs te tRe cor ef 
LERr ealeulatea if! tRe PRA 
(I;,) tRe sefeeftiftg ef afty f1eea afeas 
(a)te1 internal flood initiating event frequencies 
(b)tdt internal flood scenario involving each 
identified flood source.... 

6.3.8 

6.3.9 

6.3.9.1 

6.3.9.2 

----_.._---------­

----------------­

----------------­

See issue discussed on 
definition of Accident 
sequence, dominant 

No objection 

No objection 

No objection 

Clarification 

---------------------------­

---------------------------­

---------------------------­

(i) the containment response calculations, 
performed specifically for the PRA, for the 
significant plant damage states 

x.xxx-44 



----------------- ----------------------------

----------------- ----------------------------

Table A-1 Staff Position on ASME RA-S-2002 

I Index No IssueI 
6.4 

6.5 

6.6 

6.6.1 As written, It is not clear 
whether certain essential items 
are included in the 
documentation requirements 
that are necessary to 
accomplish the goal of the peer 
review. 

------------..---­6.6.2 

Position ResolutionI I I
 
No objection
 

No objection
 

Clarification
 

No objection 

"(j) identification of the strengths and 
weaknesses that have a significant impact on 
the PRA 
(k) assessment of the key assumptions 
(I) an assessment of the capability category of 
the SRs (or equivalent Peer Review grade)" 

----------------------_..._--­
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APPENDIX B
 
NRC POSITION ON THE NEI PEER REVIEW PROCESS (NEI 00-02)
 

INTRODUCTION 

The NEI Peer Review Process is 
documented in NEI 00-02. It provides guidance 
for the peer review of PRAs and the grading of 
the PRA subelements into one of four capability 
categories. This document is supplemented by 
the NEI subtier criteria (to be included in a revised 
version of NEI 00-02). The NEI subtier criteria 
provide the criteria for assigning a grade to each 
PRA subelement. The NEI subtier criteria for a 
Grade 3 PRA have been compared by NEI to the 
requirements in the ASME PRA standard listed 
for a Capability Category II PRA. A comparison 
of the criteria for other grades/categories of PRAs 
was not performed since NEI contends that the 
results of the peer review process generally 
indicate the reviewed PRAs are consistent with 
the Grade 3 criteria in NEI 00-02. However, the 
PRAs reviewed have contained a number of 
Grade 2, and even Grade 4 elements. The 
comparison of the NEI subtier criteria with the 
ASME PRA standard has indicated that some of 
the Capability Category II ASME PRA standard 
requirements are not addressed in the NEI Grade 
3 PRA subtier criteria. Thus, NEI has provided 
gUidance to the licensees to perform a self­
assessment of their PRAs against the criteria in 
the ASME PRA standard that were not addressed 
during the NEI peer review of their PRA. A self­
assessment is likely to be performed in support of 
risk-informed applications. This self-assessment 
guidance will eventually be included in NEI 00-02. 

This appendix provides the staff's position 
on the NEI Peer Review Process (i.e., NEI 00­
02), the proposed self-assessment process, and 
the self-assessment actions. The staffs 
positions are categorized as following: 

No objection: the staff has no objection to the 
requirement. 

•	 No objection with clarification: the staff has 
no objection to the requirement. However, 
certain requirements, as written, are either 
unclear or ambiguous, and therefore the staff 
has provided its understanding of these 
requirements. 

No objection subject to the following 
qualification: the staff has a technical concern 
with the requirement and has provided a 
qualification to resolve the concern. 

In the proposed staff resolution, the staff 
clarification or qualification that is needed for the 
staff to have no objection are provided. 

NRC POSITION ON NEI 00-02 

Table B-1 provides the NRC position on the 
NEI Peer Review Process documented in NEI 00­
02. The stated positions are based on the 
historical use of NEI 00-02 and on the 
performance of a self assessment to address 
those requirements in the ASME PRA standard 
that are not included in the NEI subtier criteria. 

Table B-1. NRC Regulatory Position on NEI 00-02. 

Commentary/Resolution 

1.1 Overview Clarification The NEI process uses "a set of checklists as a framework within which to evaluate 
and Purpose the scope, comprehensiveness, completeness, and fidelity of the PRA being 

reviewed." The checklists by themselves are insufficient to provide the basis for a 
peer review since they do not provide the criteria that differentiates the different 
grades of PRA. The NEI subtier criteria provide a means to differentiate between 
grades of PRA. 
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Table B-1. NRC Regulatory Position on NEI 00-02. 

Report Section Regulatory 
Position 

Commentary/Resolution 

The ASME PRA standard (with the staffs position provided in Appendix A of this 
regulatory guide) can provide an adequate basis for a peer review of an at-power, 
internal events PRA (including internal flooding) that would be acceptable to the 
staff. Since the NEI subtier criteria does not address all of the requirements in the 
ASME PRA standard, the staffs position is that a peer review based on these 
criteria is incomplete. The PRA standard requirements that are not included in 
the NEI subtier criteria (identified for a Grade 3 PRA in Table B-3) need to be 
addressed in the NEI self-assessment process as endorsed by the staff in this 
appendix. 

1.1 Scope 

1.2 Historical 
Perspective 

1.3 Process 

1.4 PRA Peer 
Review Criteria 
and Grades 

Clarification This section states that the NEI peer review process is a one-time evaluation 
process but indicates that additional peer review may be required if substantial 
changes are made to the PRA models or methodology. The staff position on 
additional peer reviews is to follow the guidance in Section 5 of the ASME PRA 
standard which requires a peer review for PRA upgrades (PRA methodology 
changes). 

No objection -----------------------------------­

Clarification Figure 1-3 indicates in several locations that the checklists included in NEI 00-02 
are used in the peer review process. As indicated in the comment on Section 1.1 
of NEI 00-02, the staffs position is that a peer review based on the checklists and 
supplemental subtier criteria is incomplete. The NEI self-assessment process, as 
endorsed by the staff in this appendix, is needed. 

Clarification The NEI peer review process provides a summary grade for each PRA element. 
The use of a PRA for risk-informed applications needs to be determined at the 
subelement level. The staff does not agree with the use of an overall PRA 
element grade in the assessment of a PRA. 

Clarification 

Clarification 

This section indicates that "the process requires that the existing PRA meet the 
process criteria or that enhancements necessary to meet the criteria have been 
specifically identified by the peer reviewers and committed to by the host utility." 
Thus, the assigned grade for a subelement can be contingent on the utility 
performing the prescribed enhancement. An application submittal that utilizes the 
NEI peer review results needs to identify any of the prescribed enhancements that 
were not performed. 

The staff believes that the use of PRA in a specific application should be of 
sufficient quality to support its use by the decision makers for that application. 
The NEI peer review process does not require the documentation of the basis for 
assigning a grade for each specific subtier criterion. However, the staff position is 
that assignment of a grade for a specific PRA subelement implies that all of the 
requirements listed in the NEI subtier criteria have been met. 

1.5 No Objection ------------------------------------­
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Table B-1. NRC Regulatory Position on NEI 00-02. 

Commentary/Resolution 
Position 

Report Section Regulatory 

The ASME PRA standard (with the staff's position provided in Appendix A of this 
Description 
2.2 Process Clarification 

regulatory guide) can provide an adequate basis for a peer review of an at-power, 
internal events PRA (including internal flooding) that would be acceptable to the 
staff. Since the NEI subtier criteria does not address all of the requirements in the 
ASME PRA standard, the staff's position is that a peer review based on these 
criteria is incomplete. The PRA standard requirements that are not included in 
the NEI subtier criteria (identified for a Grade 3 PRA in Table B-3) need to be 
addressed in the NEI self-assessment process as endorsed by the staff in this 
appendix. 

See previous comment. Steps 4, 7, & 8 Clarification 

2.3 PRA Peer Clarification The peer reviewer qualifications do not appear to be consistent with the following 
Review Team requirements specified in Section 6.2 of the ASME PRA standard: 

• the need for familiarity with the plant design and operation 
• the need for each person to have knowledge of the specific areas they review 
• the need for each person to have knowledge of the specific methods, codes, 

and approaches used in the PRA 
The NEI self-assessment process needs to address the peer reviewer 
qualifications with regard to these factors. 

No objection 2.4 and 2.5 

3.1 No objection 

3.2 Criteria Clarification See comment for Section 1.1. 
and 
3.3 Grading 

3.3 Grading Clarification The NEI peer review process grades each PRA element from 1 to 4, while the 
ASME PRA standard uses Capability Categories I, II, and III. The staff 
interpretation of Grades 2, 3, and 4 is that, they correspond broadly to Capability 
Categories I, II, and III respectively. This statement is not meant to imply that the 
supporting requirements, for example, for Category I are equally addressed by 
Grade 2 of NEI-00-02. The review of the supporting requirement for Category II 
against Grade 3 of NEI-00-02 indicated discrepancies and consequently the need 
for a self-assessment. The existence of these discrepancies would indicate that it 
would not be appropriate to assume that there are not discrepancies between 
Category I and Grade 2. A comparison between the other grades and categories 
has not been performed. The implications of this are addressed in item 2.C on 
Table B-2. 

Qualification The staff believes that different applications of a PRA can require different PRA 
subelment grades. The NEI peer review process is performed at the subelement 
level and does not provide an overall PRA grade. Therefore, it is inappropriate to 
suggest an overall PRA grade for the specific applications listed in this section. 
The staff does not agree with the assigned overall PRA grades provided for the 
example applications listed in this section of NEI 00-02. 
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Table B-1. NRC Regulatory Position on NEI 00-02. 

Report Section Regulatory 
Position 

3.4 Additional Clarification 
Guidance on the 
Technical 
Elements 
Review 

Commentary/Resolution 

The general use and interpretation of the checklists in the grading of PRA 
subelements is addressed in this section. The subtier criteria provide a more 
substantial documentation of the interpretations of the "criteria" listed in the 
checklists. However, as previously indicated, the subtier criteria does not fully 
address all of the PRA standard requirements. The PRA standard requirements 
that are not included in the NEI subtier criteria (identified for a Grade 3 PRA in 
Table B-3) need to be addressed in the NEI self-assessment process as 
endorsed by the staff in this appendix. 

4.1 Report Clarification A primary function of a peer review is to identify those assumptions and models 
that have a significant impact on the results of a PRA and to pass judgement on 
the validity and appropriateness of the assumptions. The peer review 
requirements in the ASME PRA standard requires analysis of important 
assumptions. A review of the NEI 00-02 and the subtier criteria section on 
quantification and results interpretation failed to identify specific wording in any 
requirements to review the impact of key assumptions on the results. However, 
there are requirements to "identify unique or unusual sources of uncertainty not 
present in typical or generic plant analyses." Since the evaluation of the impact of 
assumptions is critical to the evaluation of a PRA and its potential uses, the NEI 
peer review process need to address all important assumptions, not just those 
that are unique or unusual. The NEI self-assessment process needs to address 
those assumptions not reviewed in the NEI peer review process. 

4.2 and 4.3 

Qualification The NEI peer review report provides a summary grade for each PRA element. 
The use of a PRA for risk-informed applications needs to be determined at the 
subelement level. The staff does not agree with the use of an overall PRA 
element grade in the assessment of a PRA. 

No objection ------------------------------------­

A.1 through A.6 No objection 

A.7 Sensitivity Clarification A list of sensitivity calculations that a utility can perform prior to the peer review is 
Calculations provided. Additional or alternative sensitivities can be identified by the utility. 

Sensitivity calculations that address key assumptions that may significantly 
impact the risk-informed applications results needs to be considered in the NEI 
self-assessment process. 

A.S through No objection 
A.10 

Checklist tables No objection As previously stated, the staff position is that the checklists by themselves are 
insufficient to provide the basis for a peer review (see the comment for Section 
1.1). Because of this, the staff has not reviewed the contents or the assigned 
grades in these checklists. However, the staff position on the comparison of the 
Grade 3 NEI subtier criteria to the Capability Category II requirements in the 
ASME PRA standard is documented in Table B-3. 
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Table B-1. NRC Regulatory Position on NEI 00-02. 

Report Section Regulatory 
Position 

Commentary/Resolution 

C.2 Peer 
Review Team 
Mode of 
Operation 

No objection ----------------_...---_... -------------­

C.3 
Recommended 
Approach to 
Completing the 
Review 

Clarification See comment for Section 4.1. 

CA Grading Clarificationl 
Qualification 

See the two comments on Section 3.3. 

C.5 Peer 
Review Team 
Good Practice 
List 

No objection ------------------------------------­

C.6 Output Qualification See the comments on Section 4.1. 

C.7 Forms Clarification The staff does not agree with the use of an overall PRA element grade 
(documented in Tables C.7-5 & C.7-6) in the assessment ofa PRA. 

NRC POSITION ON SELF-ASSESSMENT recommended by NEI to address missing ASME 
PROCESS standard requirements are addressed. 

The staff position on the self-assessment Table B-2 provides the NRC position on the 
process proposed by NEI to address the NEI self-assessment process. The staff's position 
requirements in the ASME PRA standard that are on specific aspects of this process use the 
not included in the NEI subtier criteria are categories provided in Section B.2 of this 
addressed in this section. Both the self­ regulatory guide. 
assessment process and the specific actions 

Table B-2. NRC Regulatory Position on NEI Self-Assessment Process. 

Report 
Section 

Regulatory 
Position 

Commentary/Resolution 

Summary No objection ------------------------------------­

Regulatory 
Framework 

No objection ----..---------------------------... ---­

Industry 
PRA Peer 
Review 
Process 

Clarification See the staff comments on the NEI peer review process provided in Table B-1. 

ASME PRA 
Standard 

Clarification See the staff comments on the ASME PRA standard provided in Appendix A of this 
regulatory guide. 
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Table B-2. NRC Regulatory Position on NEI Self-Assessment Process. 

Regulatory Commentary/Resolution
 
Section
 
Report 

Position 

Clarification The staff does not agree or disagree with the number of supporting requirements of the 
n ofNEI 
Compariso 

ASME PRA standard that are addressed (completely or partially) in the NEI subtier 
00-02 and criteria. The staffs focus is on ensuring that the self-assessment addresses important 
ASME aspects of a PRA that are not explicitly addressed in the NEI subtier criteria. 
Standard 

Clarification The review of the NEI comparison of the subtier criteria to the ASME PRA standard was 
performed under the condition that all of the requirements in the NEI subtier criteria be 
mandatory. Thus, the staff position on the self-assessment process is predicated on 
the requirement that all of the requirements in the NEI subtier criteria where the verb 
"should" is used, it is interpreted as "shall." 
The self-assessment process needs to verify that, when the verb "should" was used in a 
subtier criterion, it was interpreted as "shall". Otherwise, the peer review report needs 
to identify if an alternate approach or substantially different interpretation was used. 

1. 

2. Clarification Certain ASME PRA standard requirements, although not explicitly listed in the NEI 
subtier criteria, may generally be included as good PRA practice. Credit may be taken 
for meeting these ASME requirements subject to confirmation in the self-assessment 
that the requirements were in fact addressed by the peer review. Table B-3 identifies 
the ASME PRA standard requirements not explicitly addressed in the NEI subtier 
criteria that the staff believes needs to be addressed in the NEI self-assessment 
process. 

3. No objection 

Process Qualification The listed attributes need to be more than "desirable." With the use of the term 
attributes "desirable," it implies that the self-assessment process is still valid even if none of the 

attributes are not met. These attributes are needed for an acceptable self-assessment 
process. For example, it is more than desirable for the process be performed by 
knowledgeable PRA engineers, it is a necessity. 

1. Clarification The ASME PRA standard and the staffs position on the standard documented in 
Appendix A of this regulatory guide needs to be used in the self-assessment of the PRA 
subelements required for the application against the missing requirements. 

2.A Clarification The staffs comments on which ASME PRA requirements that needs to be addressed in 
the self-assessment and on the NEI suggested actions (Appendix 1 of the NEI self­
assessment guidance) are provided in Table B-3. 

The list of items subject to the self assessment needs to include those requirements 
where "Yes" is listed in the "Addressed by NEI" column and there are actions listed in 
the "Industry Self Assessment Actions" column. 

2. B No objection 

2. C Clarification For the PRA subelements assigned a grade other than a Grade 3 in the NEI peer 
review (Le., a Grade 1, 2, or 4), a self-assessment of those PRA subelements required 
for the application against the Capability Category requirements (of the ASME PRA 
standard as qualified in Appendix A of this regulatory guide) determined to be 
applicable for the application needs to be performed and documented. 

2. D No objection 

3. No objection 
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Table B-3 NRC Regulatory Positions on Actions Utilities Need to 
Take in Self Assessment Actions 

TEXT UTILITY ACTIONS REGULATORY 
POSITION 

COMMENT/RESOLUTION 

YES and NONE 
in Action column 

None No objection ..----------------------------------­

YES and 
clarifications 
included in action 
column 

Review comment. It is believed 
Peer Review Process addressed the 
requirements. Unless it is 
suspected a problem exists, no 
further action required. 

Clarification As written, no action may be taken 
which is in conflict with the actions 
specified in the table providing the 
industry self assessment actions. It 
is assumed that the actions provided 
in that table will be taken. 

PARTIAL Take action(s) specified in 
comments column 

No Objection ----------------------------------­

NO Take action(s) specified in 
comments column 

No Objection ------------------------_.._---------­

In Table B-4, the "NEI Assessment" includes, addressed then where it is addressed (NEI 00-02 
for each supporting requirement in the ASME ELEMENTS), and whether NEI recommends any 
standard (ASME SR), NEl's assessment ifthis SR self assessment by the licensee (INDUSTRY 
is addressed in NEI 00-02 (NEI 00-02), if it is SELF ASSESSMENT ACTIONS). 

Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

REGULATORY POSITION 

J::TI~
 
9,IE-1O 

IE-A2 Yes IE-5, IE-?, IE­ Confirm that the initiators were No objection with clarification: Self­
9,IE-1O included. This can be done by either assessment needs to also confirm 

citing peer review facts and that human-induced initiators were 
observations (F&O's) or examples from included. 
your model. I'-----__-'----__-----'-- ------'----L::'-=---:..:..:..:c-=-='----- _ 

IE-?, IE-B, IE­

INDUSTRY SELF ASSESSMENT 
ACTIONS 

~ 

Tables B-3 and B-4 provide the staff position 
on the NEI comparison of the NEI 00-02 
(including the subtier criteria) to the ASME PRA 
standard and the self-assessment actions 
provided in Appendix 1 of the NEI self­
assessment process. The staff's position on the 
ASME PRA standard documented in Appendix A 
of this regulatory guide was considered in the 
comparison. The review of the NEI comparison 
and proposed actions was performed under the 
assumption that all of the requirements in the NEI 

subtier criteria were treated as mandatory. Thus, 
the staff position is predicated on the requirement 
that all of the requirements in the NEI subtier 
criteria are interpreted as "shall" being required. 

Table B-3 provides the staff position of the 
"explanatory" table preceding the comparison and 
self assessment actions table provided in 
Appendix 1. The first two columns are taken 
directly from the table in Appendix 1. 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:1 I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 021 ELEMENTS ACTIONS 

NEI 00-02 does not explicitly mention The definition of active component 
human-induced initiators but in provided in the clarification of IE-A2 
practice peer reviews have addressed in Appendix A needs to be used 
this. when verifying ISLOCAs were 

modeled; IE-7 is the applicable NEI 
00-02 element 

IE-A3 Yes IE-8,IE-9 None No objection; IE-8 is the applicable 
NEI 00-02 element 

IE-A4 Partial IE-5, IE-7, IE- Check for initiating events that can be No objection; IE-10 is the applicable 
9,IE-10 caused by a train failure as well as a NEI 00-02 element 

system failure. 
IE-A5 Yes IE-8 No further action required. No objection with clarification: Self-

Identification of low power and assessment needs to document if 
shutdown events not explicitly events at low power that could occur 
addressed in NEI 00-02, but in at power were included in the PRA 
practice, the peer reviews have 
addressed events resulting in a 
controlled shutdown that include a 
scram prior to reaching low power. 

IE-A6 Yes IE-16 No further action required. Specifying No objection with clarification: 
plant Operations, etc review and Self-assessment needs to document 
participation is not explicitly addressed if interviews with plant operations 
in NEI 00-02, but in practice, the peer were used to identify potentiallEs. 
reviews have addressed the need for Per the clarification of IE-A6 
examination of plant experience (e.g., provided in Appendix A, interviews 
LERs), and input from knowledgeable conducted at similar plants are not 
plant personnel. acceptable justification for excluding 

IEs. 
IE-A7 Yes IE-16,IE-1O None No objection with qualification: 

Self-assessment needs to document 
if precursor information was used in 
IE quantification. 

IE-A8 Yes IE-10 None No objection 
IE-A9 Yes IE-5, IE-10 None No objection; IE-5 is the applicable 

NEI 00-02 element 
IE-A10 Yes IE-6 None No objection 
IE-B1 Yes AS-4,IE-4 None No objection 
IE-B2 Yes IE-4,IE-7 None No objection 
IE-B3 Yes IE-4, IE-12 None No objection 
IE-B4 Yes IE-4 None No objection 
IE-C1 Yes IE-13,IE-15, None No objection with qualification: 

IE-16,IE-17 Self-assessment needs to confirm 
that appropriate justification for 
crediting recovery actions was used 
in the PRA. Appropriate justification 
is provided in the clarification of IE­
C1 provided in AppendiX A. IE-16 is 
the applicable NEI 00-02 element; . 

IE-C2 Yes IE-13,IE-16 None No objection; IE-16 is the applicable 
NEI 00-02 element 

IE-C3 No Document that the ASME standard No objection 
requirements were met. NE100-02 
does not address this supporting 
requirement. 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:1 I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

IE-C4 No Document that the ASME standard No objection. Acceptable criteria for 
requirements were met. Specific 
screening criteria were not used in 
NEI-00-02, but bases for screening of 

dismissing IEs are listed in IE-C4 in 
the ASME PRA standard. 

events were examined in the peer 
reviews. The text of the ASME 
standard needs to be assessed. 

IE-C5 No req. 
for 
Cat II 

N/A No objection; the ASME PRA 
standard only requires time trend 
analysis for a Cat III PRA 

IE-C6 Yes IE-15,IE-1? Check that fault tree analysis when No objection 
used to quantify IE's, meet the 
appropriate systems analysis 
requirements. 

IE-C? No Document that the ASME standard No objection 
requirements were met. NEI 00-02 
does not address this supporting 
requirement. 

IE-C8 No Document that the ASME standard 
requirements were met. NEI 00-02 
does not address this supporting 
requirement. 

No objection 

IE-C9 Yes IE-15,IE-16 Check that the recovery events 
included in the IE fault trees meet the 

No objection 

appropriate recovery analysis 
requirements. This can be done by 
either citing peer review F&O's or 
examples from your model. 

IE-C10 Yes IE-13 None No objection 
IE-C11 Yes IE-12,IE-13, 

IE-15 
Check that the expert elicitation 
requirements in the ASME PRA 
standard were used when expert 
judgement was applied to quantifying 
extremely rare events. 

No objection; IE-15 is the applicable 
NEI 00-02 element 

IE-C12 Yes IE-14 NRC has added a clarification in 
Appendix A on IE-C12 (to be confirmed 

No objection 

by them); the features listed for a 
Grade 4 PRA (in the subtier criteria) 
must also be considered for a Grade 3 
PRA. 

IE-D1 Partial IE-18,IE-19 In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 

No objection; see the clarification to 
IE-D1 in Appendix A 

the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC request for additional information 
(RAls) relative to aoolications. 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:1 I 

REGULATORY POSITION 
NE100-02NEIOO­ INDUSTRY SELF ASSESSMENT 

SR 
ASME 

ELEMENTS02? ACTIONS 

IE-02 No objection 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

IE-03 

Partial IE-9,IE-20 In general specified documentation 

Partial IE-9, IE-1B, In general specified documentation No objection 
IE-19 items not explicitly addressed in NEI 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

IE-04 Partial AS-4, DE-5, In general specified documentation No objection 
SY-21 items not explicitly addressed in NEI 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support _l,

AS-A1 

...
Yes 

J_
AS-4, AS-B 

NRC RAls relative to applications. 
particular applications or respond to 

,";;:;::;"'':'1 ~9i 
None N~ ;§/''',ii· 

00 Jec Ion 

AS-A2 Yes AS-6, AS-7, None No objection; AS-6 is the applicable 
AS-B, AS-9, NEI 00-02 element 
AS-17 

AS-A3 Yes AS-7, SY-17, None No objection; AS-17 is the applicable 
AS-17 NEI 00-02 element 

AS-M Yes AS-19, SY-5 None No objection; AS-19 is the applicable 
NEI 00-02 element 

AS-A5 Yes AS-5, AS-1B, None No objection 
AS-19, SY-5 

AS-A6 Yes AS-B, AS-13, None No objection 
AS-4 

AS-A7 Yes AS-4, AS-5, None No objection 
AS-6, AS-7, 
AS-B, AS-9 

AS-AB Partial AS-20, AS- Since there is no explicit requirement No objection 
21, AS-22, for steady state condition for end state 
AS-23 in NEI 00-02 checklists, this should be 

evaluated even though this was an 
identified issue in some reviews. This 
can also be done by either citing peer 
review F&O's or examples from your 
model. Refer to SC-A5. 
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Table B-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:J I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

AS-A9 Yes AS-18, TH-4 None No objection with qualification; AS­
A9 is related to the environment 
conditions challenging the 
equipment during the accident 
sequence, AS-18 and TH-4 are 
focused on the initial success 
criteria. 

AS­
A10 

Yes AS-4, AS-5, 
AS-6, AS-?, 

None No objection; AS-4 and AS-? are the 
applicable NEI 00-02 elements. 

AS-8, AS-9, 
AS-19, SY-5, 
SY-8, HR-23 

AS­
A11 

Yes AS-8, AS-10, 
AS-15,DE-6, 
AS Checklist 

AS-8 states that transfers may be 
treated quantitatively or qualitatively 
while AS-15 states that transfers 

No objection 

Note 8 between event trees should be 
explicitly treated in the quantification. 
The guidance in AS-15 must be 
followed. 

AS-B1 Yes IE-4, IE-5, IE­
10, AS-4, 

None No objection; AS-4 is the applicable 
NEI 00-02 element 

AS-5, AS-6, 
AS-?, AS-8, 
AS-9, AS-10, 
AS-11, DE-5 

AS-B2 Yes AS-10, AS­
11,DE-4, 
DE-5,DE-6 

None No objection; AS-10 and AS-11 are 
the applicable NEI 00-02 elements 

AS-B3 Yes DE-1O, SY­
11, TH-8, 
AS-10 

None No objection; AS-10 and SY-11 are 
the applicable NEI 00-02 elements 

AS-B4 Yes AS-8, AS-9, 
AS-10, AS­
11 

NEI-00-02 does not attempt to instruct 
on use of specific analysis software; 
ensure the software is used properly. 

No objection with clarification: 
Self-assessment needs to confirm 
that the requirement of AS-B4 was 
met (the staff disagrees that this is a 
software issue). 

AS-B5 Yes DE-4, DE-5, 
DE-6, AS-10, 
AS-11, QU­
25 

NEI 00-02 does not provide an explicit 
discussion of flag settings. Ensure 
settings are properly made. 

No objection; AS-10, AS-11, DE-6, 
QU-25 are the applicable NEI 00-02 
elements 

AS-B6 Yes AS-13 None No objection 
AS-C1 Yes AS-24, AS­

25 
None No objection 

AS-C2 Yes AS-24, AS­
25; AS-26 

None No objection; AS-26 is the applicable 
NEI 00-02 element 

AS-C3 Partial AS-11, AS­
17, AS-20, 
AS-24, TH-5, 
DE-6 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

No objection 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

NEI I 

NE100-02 INDUSTRY SELF ASSESSMENT
 
SR
 

ASME NEIOO­
ELEMENTS ACTIONS
 

AS-C4
 

02? 

No objection 
24 
AS-11, AS- In general specified documentation Partial 

items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications.. 

(};{ iE)i)_Of;!;;!,!)' i'!;:i!t!i~t\ tW':\\i'-1 
SC-A1 Yes AS-20, AS- None No objection 

22, AS 
FOOTNoTE 
4 

SC-A2 Yes TH-4, TH-5, No objection 
TH-7, AS-22, 
AS 
FOOTNoTE 
4 

SC-A3 

None 

Yes AS-6, AS-7, None
 
AS-H, AS­
20
 

SC-A4 Yes AS-7, AS-H, Confirm that this requirement is met. No objection 
AS-18, SY- This can be done by either citing peer 
17, TH-9, IE- review F&O's or examples from your 
6, DE-5, SY- model. Although there is no explicit 
8 requirement in NEI 00-02 that 

mitigating systems shared between 
units be identified, in practice, review 
teams have evaluated this. 

SC-A5 Partial AS-21 , AS- Ensure mission times are adequately No objection 
23, AS-20 discussed as per the ASME standard. 

Since there are no explicit 
requirements for steady state condition 
for end state, refer to the ASME 
standard for requirements or cite peer 
review F&O's or examples from your 
model. Refer to AS-A8. 

SC-A6 Yes AS-5, AS-18, None
 
AS-19, TH-4,
 
TH-5, TH-6,
 
TH-8, ST-4,
 
ST-5, ST-7,
 
ST-9, SY-5
 

SC-B1 Yes AS-18, SY- None No objection 
H, TH-4, 
TH-6, TH-7 

SC-B2 No TH-4, TH-8 NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 
Refer to SC-C2. 

SC-B3 Yes AS-18, TH-4, None No objection 
TH-5, TH-6, 
TH-7 

REGI,lLATORY POSITION 

"E ir~! iO)i_ 

No objection; AS-6 is the applicable 
NEI 00-02 element 

No objection; TH-5 is the applicable 
NEI 00-02 element 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:1 I 
REGULATORY POSITION 

ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 
SR 02? ELEMENTS ACTIONS 

SC-B4 Yes AS-18, TH-4, None No objection 
TH-6, TH-7 

SC-B5 Yes TH-9, TH-7 None No objection; TH-7 is the applicable 
NEI 00-02 element 

SC-B6 Yes QU-27, QU- None No objection 
28 

SC-C1 Yes ST-13, SY- None No objection; TH-9 and TH-10 are 
10, SY-17, the applicable NEI 00-02 elements 
SY-27, TH-8, 
TH-9, TH-10, 
AS-17, AS­
18 

SC-C2 No TH-10 NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 
Refer to SC-B2. 

SC-C3 Yes AS-12, AS- None No objection; TH-10 is the applicable 
13, TH-9, NEI 00-02 element 
TH-10 

SC-C4 Partial AS-24, SY- In general specified documentation No objection 
27, TH-9, items not explicitly addressed in NEI 
TH-10, HR­ 00-02 checklists were addressed by 
30 the peer review teams. Action is to 

confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 

Ii_"tft 
NRC RAls relative to applications. 

if _irfY(i~i1 ?,,"\em,;!!'!:, _ 
SY-A1 Yes SY-4, SY-19 None No objection; SY-19 is the applicable 

NEI 00-02 element 
SY-A2 Yes AS-19, SY-5, None No objection; SY-5 and SY-16 are 

SY-13, SY- the applicable NEI 00-02 elements 
16 

SY-A3 Yes SY-5, SY-6, None No objection with clarification: 
SY-8, SY-12, Although there are no explicit 
SY-14 requirements in NEI 00-02 that 

match SY-A3, performance of the 
systems analysis would require a 
review of plant-specific information 
sources 

SY-A4 Partial DE-11, SY- Confirm that this requirement is met. No objection 
10, SY This can be done by either citing peer 
FOOTNoTE review F&O's or example 
5 documentation. NEI 00-02 does not 

address interviews with system 
engineers and plant operators to 
confirm that the model reflects the as-
built, as-ooerated olant. 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

NEI I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

SY-A5 Partial QU-12, QU- Although NEI 00-02 does not explicitly No objection with clarification: 
13, SY-8, address both normal and abnormal Self-assessment needs to confirm 
SY-11 alignments, their impacts are generally that the PRA considered both normal 

captured in the peer review of the and abnormal system alignments 
listed elements. This can be done by 
either citing peer review F&O's or 
example documentation. 

SY-A6 Yes SY-7, SY-8, None No objection 
SY-12, SY­
13, SY-14 

SY-A7 Yes SY-6, SY-7, Check for simplified system modeling No objection 
SY-8, SY-9, as addressed in SY-A7. 
SY-19 

SY-A8 Partial SY-6, SY-9 Check to ensure boundaries are No objection 
properly established. This can be 
done by either citing peer review 
F&O's or example documentation. NEI 
00-02 does not address component 
boundaries except for EDGs. There is 
no explicit requirement that addresses 
modeling shared portions of a 
component boundary. In practice, the 
peer reviews have examined 
consistency of component and data 
analysis boundaries. 

SY-A9 Yes QU-12, QU- None No objection; SY-6 is the applicable 
13, SY-6, NEI 00-02 element 
SY-19 

SY- Partial SY-9 NEI 00-02 does not address all No objection 
A10 aspects of modularization. Determine 

if the requirements of the ASME 
standard are met. 

SY- Yes AS-10, AS- None No objection 
A11 13, AS-16, 

AS-17, AS­
18, SY-12, 
SY-13, SY­
17, SY-23 

SY- Partial SY-6, SY-7, Document that modeling is consistent No objection. The criteria in SY-7 
A12 SY-8, SY-9, with exclusions provided in SY-A14 states that passive components 

SY-12, SY- should be included in a Grade 4 
13, SY-14 PRA if they influence the CDF or 

LERF. No definition of the word 
influence is provided. Consistent 
with subelement SY-A12 of the 
ASME PRA standard, critical passive 
components whose failure affect 
system operability must be included 
in system models regardless of the 
grade of PRA. 

SY- Yes DA-4, SY-15, None No objection 
A13 SY-16 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

Nt:1 I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

SY- No NEI 00-02 does not address this No objection 
A14 supporting requirement. Use the 

ASME standard for requirements. 
SY- Yes SY-8, HR-4, None No objection; SY-8 and HR-4 are the 
A15 HR-5, HR-7 applicable NEI 00-02 elements 
SY- Yes SY-8, HR-8, None No objection; SY-8 and HR-8 are the 
A16 HR-9, HR-10 applicable NEI 00-02 elements 
SY- Yes AS-13, SY­ NRC stated that NEI 00-02 does not No objection with clarification: 
A17 10, SY-11, explicitly address including conditions Self-assessment needs to confirm 

SY-13 that cause a system to isolate or trip. that each system models address 
NEI disagreed with NRC comment. the conditions that cause the system 

to isolate or trip. 
SY- Yes DA-7, SY-8, None No objection; DA-7 is the applicable 
A18 SY-22 NEI 00-02 element 
SY- Yes AS-18, DE- Ensure there is a documented basis No objection; SY-A19, as qualified in 
A19 10, SY-11, (engineering calculations are not Appendix A, requires that the system 

SY-13, SY- necessarily needed) for modeling of be assumed to fail with a probability 
17, TH-8 the conditions addressed in SY-A19. of 1.0 if there is no engineering basis 

for system operation under adverse 
conditions. 

SY- Partial AS-19, SY-5, Document component capabilities No objection 
A20 SY-11, SY- where applicable. NEI 00-02 does 

13, SY-22, not explicitly require a check for 
TH-8 crediting components beyond their 

design basis. 
SY- Yes SY-18 None. Comment: footnote to SY-18 No objection 
A21 explains lack of Grade provision for 

this sub-element. 
SY- Yes DE-4, DE-5, None No objection; SY-12 is the applicable 
A22 DE-6, AS-10, NEI 00-02 element (wording in this 

AS-11, SY- element is vague and may not be 
12, SY-18 interpreted as addressing support 

states) 
SY- Yes SY-24, DA- Determine if any repair credit is No objection with clarification: 
A23 15, QU-18 appropriately justified and documented disagree that SY-24, DA-15 and QU-

by actual data, resources and time. 18 address SY-A23; however, agree 
with self assessment actions 

SY-B1 Yes DA-8, DA-14, None No objection 
DE-8, DE-9, 
SY-8 

SY-B2 No req. None No objection 
for 
Cat II 

SY-B3 Yes DE-8, DE-9, None No objection 
DA-10, DA­
12 

SY-B4 Yes DA-8, DA-10, None No objection; DA-8 is the applicable 
DA-11 , DA­ NEI 00-02 element 
12, DA-13, 
DA-14, DE-8, 
DE-9, QU-9, 
SY-8 

SY-B5 Yes DE-4, DE-5, None No objection 
DE-6, SY-12, 
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Table 8-4. NRC Regulatory Position on Industry Self Assessment Actions. 

NEt I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

SY-86 Yes SY-12, SY- None No objection with qualification: 
13 Self-assessment needs to confirm 

that the support system success 
criteria reflect the variability in the 
conditions that may be present 
during postulated accidents. 

SY-87 Yes AS-18, SY- None No objection 
13, SY-17, 
TH-7, TH-8 

SY-88 Yes DE-11 , SY- None No objection; SY-10 is the applicable 
10 NEI 00-02 element 

SY-89 Yes AS-20, L2-8, None No objection: SY-10 is the applicable 
L2-9, L2-11, NEI 00-02 element 
L2-13, SY-10 

SY- Yes SY-12, SY- None No objection 
810 13 
SY- Yes SY-8, SY-12, Confirm by either citing peer review No objection with clarification: self­
811 SY-13, F&O's or examples from your model. assessment needs to consider 

NEI 00-02 does not explicitly address clarification to SY-811 in Appendix A 
permissives and control logic. In 
practice, the items in SY-811 have 
generally been examined in the peer 
reviews. 

SY- Yes SY-13 None No objection 
812 
SY- No NEI 00-02 does not address this No objection 
813 supporting requirement. Use the 

ASME standard for requirements. 
SY- Partial DE-6, AS-6 Confirm that by either citing peer No objection 
814 review F&O's or examples from your 

model. Ensure that modeling includes 
situations where one component can 
disable more than one system. 

SY- Yes SY-11 None No objection 
815 
SY- Yes SY-8 None No objection 
816 
SY-C1 Partial SY-23, SY- In general specified documentation No objection 

25, SY-26, items not explicitly addressed in NEI 
SY-27 00-02 checklists were addressed by 

the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

SY-C2 Yes SY-5, SY-6, None No objection 
SY-9, SY-27 

SY-C3 Yes SY-18, SY- None. Comment: footnote to SY-18 No objection 
27 explains lack of Grade provision for 

this sub-element. 
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NEI I 

ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 
SR 02? ELEMENTS ACTIONS 

l.x~ i ;\; ..•..•.•• < .· .•·.·.··,·····;.·,·i; .. V' .•'(·" i.\. 
HR-A1 Yes HR-4, HR-5 Determine if analysis has included and 

documented failure to restore 
equipment following test or 
maintenance. 

HR-A2 Yes HR-4, HR-5 None 
HR-A3 Yes DE-?, HR-5 None 
HR-B1 Yes HR-5, HR-6 None 

HR-B2 Partial HR-5, HR-6, Since the screening rules in HR-6 do 
HR-?, HR-26, not preclude screening of activities that 
DA-5, DA-6 can affect multiple trains of a system, 

ensure single actions with multiple 
consequences are evaluated in pre-
initiators. 

HR-C1 Yes HR-2?, SY-8, None 
SY-9 

HR-C2 Yes HR-?, HR-2?, Confirm that this requirement is met. 
SY-8, SY-9 The specific list of impacts in HR-C2 is 

not included in NEI 00-02, but in 
practice the peer reviewers (in 
reviewing sub-elements HR-? and 
related sub-elements) addressed these 
items. 

HR-C3 Yes HR-5, HR-2?, None 
SY-8, SY-9 

HR-D1 Yes HR-6 None 
HR-D2 Yes HR-6 None 
HR-D3 No This item is implicitly included in the 

peer review of HEP by virtue of the 
ability to implement the procedure 
within the required time under the 
conditions of the accident. Action is to 
confirm and document that the 
procedure quality is sufficient to 
support the crew response within the 
times assigned in the PRA evaluation. 

HR-D4 No NEI 00-02 does not address use of 
expert judgment. Use the ASME 
standard for requirements. 

HR-D5 Yes DE-?, HR-26, None 
HR-2? 

HR-D6 No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

HR-D? No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

REGULATORY POSITION 

...i", ';"." 

No objection 

No objection 
No objection 
No objection; HR-6 is the applicable 
NEI 00-02 element 
No objection. 

No objection 

No objection 

No objection 

No objection 
No objection 
No objection with clarification: 
Self-assessment needs to also 
confirm and document that the 
factors listed in HR-D3 were 
considered in the pre-action human 
error probability evaluation (NEI 
action statement incorrectly implies 
this is for post-action errors). 

No objection with clarification: This 
requirement does not pertain to 
expert judgement. Self-assessment 
needs to address requirements in 
HR-D4. 
No objection; HR-26 is the 
applicable NEI 00-02 element 
No objection 

No objection 

"~I 
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NI:l I 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 021 ELEMENTS ACTIONS 

HR-E1 Yes AS-19, HR-9, None No objection; the example process in 
HR-10, HR­ HR-9 for a Grade 3 PRA (Le., 
16, SY-5 identify those operator actions 

identified by others) is not good 
practice and contrary to HR-10 
which is the recommended process 
in HR-E1 

HR-E2 Yes HR-8, HR-9, None No objection (HR-9 and HR-10 do 
HR-10. HR- not appear to match subject matter 
21, HR-22, but HR-8 does) 
HR-23, HR­
25 

HR-E3 Partial HR-10, HR­ NEI 00-02 does not explicitly specify No objection 
14, HR-20 the same level of detail that is included 

in the ASME standard. The peer 
review team experience is relied upon 
to investigate the PRA given general 
guidance and criteria. The ASME 
standard supporting requirements are 
to be used during the self-assessment 
to confirm that the ASME intent is met 
for this requirement. 

HR-E4 Partial HR-14, HR­
16 

NEI 00-02 does not explicitly specify 
the same level of detail that is included 

No objection 

in the ASME standard. The peer 
review team experience is relied upon 
to investigate the PRA given general 
guidance and criteria. The ASME 
standard supporting requirements are 
to be used during the self-assessment 
to confirm that the ASME intent is met 
for this requirement. 

HR-F1 Yes AS-19, HR­
16, SY-5 

None No objection 

HR-F2 Partial AS-19, HR­
11, HR-16, 

NEI 00-02 does not explicitly address 
indication for detection and evaluation. 

No objection 

HR-17, HR­
19, HR-20, 

Determine whether the requirements of 
the ASME standard are met. 

SY-5 
HR-G1 Yes HR-15, HR­

17, HR-18 
None No objection 

HR-G2 Yes HR-2, HR-11 NEI 00-02 criteria for Grade 3 requires 
a methodology that is consistent with 

No objection with qualification: 
self-assessment needs to document 

industry practice. This includes the if both cognitive and execution errors 
incorporation of both the cognitive and 
execution human error probabilities in 

are included in the evaluation of 
HEPS 

the HEP assessment. HR-11 provides 
further criteria to ensure that the 
cognitive portion of the HEP uses the 
correct symptoms to formulate the 
crew response. 
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Nt:1 II 
REGULATORY POSITION 

ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 
SR 02? ELEMENTS ACTIONS 

HR-G3 Partial HR-17, HR­
18 

NEI 00-02 does not explicitly specify 
the same level of detail that is included 

No objection 

in the ASME standard. The peer 
review team experience is relied upon 
to investigate the PRA given general 
guidance and criteria. The ASME 
standard supporting requirements are 
to be used during the self-assessment 
to confirm that the ASME intent is met 
for this requirement. 

HR-G4 Partial AS-13, HR­
18, HR-19, 
HR-20 

NEI 00-02 does not explicitly specify 
the same level of detail that is included 
in the ASME standard. The peer 
review team experience is relied upon 
to investigate the PRA given general 
guidance and criteria. The ASME 
standard supporting requirements are 
to be used during the self-assessment 
to confirm that the ASME intent is met 

No objection; HR-19 is the 
applicable NEI 00-02 element and 
agrees with the clarification of HR­
G4 provided in Appendix A 

for this requirement. 
HR-G5 Partial HR-16, HR­

18, HR-20 
Evaluate proper inputs per the ASME 
standard or cite peer review F&O's or 
examples from your model. NEI 00-02 
does not explicitly address observation 
or operations staff input for time 
required, although HR-16 includes 
simulator observations. 

No objection 

HR-G6 Yes HR-12 Check to ensure they are met by citing 
peer review F&O's or examples from 
your model. HR-12 does not explicitly 
address all the items of the ASME 

No objection 

standard list. In practice peer reviews 
addressed these items. 

HR-G7 Partial DE-7, HR-26 Check to see if factors that are 
typically assumed to lead to 
dependence were included, e.g., use 
of common indications and/or cues to 
alert control room staff to need for 

No objection 

action; and a common procedural 
direction that leads to the actions. This 
can also be done by either citing peer 
review F&O's or examples from your 
model. NEI 00-02 does not provide 
explicit criteria that address the degree 
of dependence between HFEs that 
appear in the same accident sequence 
cutset. In general, the peer reviews 
addressed this. See also QU-C2. 

HR-G8 No HR-27 The lower bound combined HEP of 1E­
06 suggested in HR-27 is probably too 
low. Justify the lower bound. 

No objection; see the clarification of 
HR-G8 in Appendix A for acceptable 
means of justification 

HR-G9 No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

No objection 
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Nt:1 II 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

HR-H1 Yes HR-21, HR- None No objection with qualification: The 
22, HR-23 self-assessment needs to confirm 

that the additional requirements 
specified in the staffs qualification of 
HR-H1, provided in Appendix A were 
addressed in the HRA; HR-21 is the 
applicable NEI 00-02 element 

HR-H2 Yes HR-22, HR- The additional requirements specified No objection with clarification: The 
23 in the staffs qualification of HR-H2, self-assessment needs to confirm 

provided in Appendix A, are not that the additional requirements 
covered in NEI 00-02 specified in the staffs qualification of 

HR-H2, provided in Appendix A were 
included in the HRA 

HR-H3 Yes HR-26 None No objection 
HR-11 Partial HR-2B, HR- In general specified documentation No objection 

30 items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

,;I.~;:;iB\lWi!~ 'Iii?; :Iiii3VU;)j'Lv ..... 
Yes DA-4, DA-5, None No objection 

DA-15, SY-B, 
SY-14 

DA-A2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

DA-A3 DA-4, DA-5, Yes None No objection with qualification: The 
DA-6, DA-7, subject matter in DA-A3 is not 
SY-B explicitly addressed in NEI 00-002 

(not a critical requirement since 
identification of the needed 
parameters would be a natural part 
of the data analysis) 

DA-B1 Yes DA-5 None No objection 
DA-B2 Yes DA-5, DA-6 Confirm that this requirement is met. No objection 

Grouping criteria listed in DA-5 should 
be supplemented with a caution to look 
for unique components and/or 
operating conditions and to avoid 
grouping them. 

DA-C1 Yes DA-4, DA-7, None No objection 
DA-9, DA-19, 
DA-20 

DA-C2 DA-4, DA-5, Yes No objection 
DA-6, DA-7, 
DA-14, DA­
15, DA-19, 
DA-20, MU-5 

DA-C3 

None 

Partial DA-4, DA-5, No objection 
DA-6, DA-7, 

NEI 00-02 does not address this 
supporting requirement. Use the 

MU-5 ASME standard for requirements. 
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NEI II 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 021 ELEMENTS ACTIONS 

DA-C4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

DA-C5 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

DA-C6 Yes DA-6, DA-7 Confirm that this requirement is met. No objection 
NEI 00-02 only addresses data needs 
when the standby failure rate model is 
used for demands. There are no 
criteria for the demand failure model; 
however, in practice this was 
addressed during peer reviews. 

DA-C7 Yes DA-6, DA-7 None No objection 
DA-C8 No NEI 00-02 does not address this No objection 

supporting requirement. Use the 
ASME standard for requirements. 

DA-C9 Yes DA-4, DA-6, 
DA-7 

Confirm that this requirement is met. 
Although there is no specific criteria for 

No objection 

determining operational time of 
components in operation or in standby, 
the development needs to include 
these times. These issues were 
addressed during peer reviews. 

DA­
C10 

No NEI 00-02 does not address this 
supporting requirement. Use the 

No objection 

ASME standard for requirements. 
DA­
C11 

No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

No objection 

DA­
C12 

No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

No objection 

DA­
C13 

No NEI 00-02 does not address this 
supporting requirement. Use the 

No objection 

ASME standard for requirements. 
DA­
C14 

Yes DA-15, AS­
16, SY-24 

None No objection; DA-15 agrees with 
clarification of DA-C14 provided in 
Appendix A 

DA­
C15 

Yes IE-13,IE-15, 
IE-16, AS-16, 
DA-15, SY­
24, QU-18 

Confirm that this requirement is met. 
Although, it is relatively rare to see 
credit taken for repair of failed 
equipment in PRA's (except in 

No objection. 

modeling of support system initiating 
events), any credit taken for repair 
should be well justified, based on ease 
of diagnosis, the feasibility of repair, 
ease of repair, and availability of 
resources, time to repair and actual 
data. This can be done by either citing 
peer review F&O's or example 
documentation. 
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REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

DA-D1 No NEI 00-02 does not address this No objection. The clarification, 
supporting requirement. Use the provided in Appendix A, of the 
ASME standard for requirements. requirements in subelement DA-D1 

of the ASME PRA standard specifies 
the staff position on when Bayesian 
analysis should be used to calculate 
parameter estimates for important 
components. 

DA-D2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

DA-D3 Partial aU-30 A requirement for establishing the No objection. 
parameter distributions is not in the 
data analysis section but could be 
inferred from aU-30. aU-30 does not 
provide guidance on which events to 
include in the uncertainty analysis. 
The guidance in the qualification of 
DA-D3 provided in Appendix A to NRC 
Reg Guide should be followed. 

DA-D4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

DA-D5 Partial DA-8, DA-9, Check for acceptable common cause No objection; use the clarification to 
DA-10, DA- failure models. The criteria for NEI 00­ DA-D5 in Appendix A in the self 
11, DA-12, 02 elements DA-13 & DA-14 only apply assessment 
DA-13, DA- to Grade 4. This can be done by either 
14 citing peer review F&O's or example 

documentation. 
DA-D6 Partial DA-8, DA-9, Check for plant-specific screening of No objection 

DA-10,DA­ generic common cause failure data. 
11,DA-12, The criteria for NEI 00-02 elements 
DA-13, DA­ DA-13 & DA-14 only apply to Grade 4. 
14 This can be done by either citing peer 

review F&O's or example 
documentation. 

DA-D7 No NEI 00-02 does not specifically No objection 
address how to deal with data for 
equipment that has been changed. 
Use the ASME standard for 
requirements. 

DA-E1 Partial DA-1, DA-19, In general specified documentation No objection 
DA-20 items not explicitly addressed in NEI 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for re uirements. 
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Nl:1 II 

REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

IF-A2 No NEI 00-02 does not address this No objection. The subject matter in 
supporting requirement. Use the IF-A2 is covered in NEI 00-02 in 
ASME standard for requirements. element DE-10 

IF-A3 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-M No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-B1 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-B2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-B3 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-B4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-C1 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-C2 No NEI 00-02 does not address this No objection; use the clarification to 
supporting requirement. Use the IF-C2 in Appendix A in the self 
ASME standard for requirements. assessment 

IF-C3 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-C4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-C5 No NEI 00-02 does not address this No objection with clarification: use 
supporting requirement. Use the the clarification to IF-C5 in Appendix 
ASME standard for requirements. A in the self assessment 

IF-C6 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-D1 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-D2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-D3 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-D4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-D5 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 
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NEI I 

REGULATORY POSITION 
ASME NEIOO· NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

IF-E1 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-E2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-E3 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-E4 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-E5 No NEI 00-02 does not address this No objection with clarification: use 
supporting requirement. Use the the qualification to IF-E5 in Appendix 
ASME standard for requirements. A in the self assessment 

IF-ES No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-E? No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-F1 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

IF-F2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements. 

1­ _, ,:rif! 1& if;
 
SfS I:' ')f1)j}::L}~.),.~-

QU-A1 Yes AS-4, AS-S, None No objection; the requirement in QU­
AS-S, AS-?, A1 is not explicitly stated in any 
AS-B, AS-9, element but is achieved by 
AS-10, AS- compliance with other NEI 00-02 
19 elements 

QU-A2 Yes QU-8 None No objection with qualification: the 
self-assessment needs to confirm 
that the requirements in the ASME 
standard as qualified in Appendix A 
of this regulatory guide have been 
met 

QU-A3 Yes QU-4, QU-8, None No objection; the requirement in QU­
QU-9, QU­ A3 is not explicitly stated in any 
10, QU-11, element but is achieved by 
QU-12, QU- compliance with other NEI 00-02 
13 elements 

QU-A4 Yes QU-18. QU- None No objection 
19 

QU-B1 Yes QU-4, QU-S, None No objection except QU-S and 
QU-S portions of QU-4 are not pertinent to 

the requirements in QU-B1 
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REGULATORY POSITION 
ASME NEIOO­ NE100-02 INDUSTRY SELF ASSESSMENT 

SR 02? ELEMENTS ACTIONS 

QU-B2 Yes QU-21, QU­
22, QU-23, 
QU-24 

Confirm that this requirement is met. 
In practice, the industry peer reviews 
have generally used the stated 
guidance as a check on the final cutset 
level quantification truncation limit 
applied in the PRA. 

No objection; QU-21 and QU-23 are 
the relevant elements that addresses 
the requirements in QU-B2 while the 
remaining NEI 00-02 elements 
provide additional guidance on 
truncation. It is not clear what 
events and failure modes are being 
addressed in QU-22. If the element 
is referring to a cutset truncation 
limit, then the values presented are 
reasonable. 

QU-B3 Partial QU-19, QU­
22, QU-24 

Evaluation before and after recovery 
actions are applied is not relevant 
unless there are two models - with and 
w/o recovery actions. The truncation 
guidance in NEI-OO-02 does not 
exclude important cutsets that include 

No objection; the staffs position is 
that the final truncation limit must be 
such that convergence towards a 
stable value of CDF is achieved. 
This requirement is addressed in 
QU-24. 

recovery. 
QU-B4 Yes QU-4 None No objection. Although the stated 

purpose of the criterion for QU-4 is 
to verify that "the base computer 
code and its inputs have been tested 
and demonstrated to produce 
reasonable results", the sub-tier 
criteria do not address this criterion, 
but instead provides some do's and 
don'ts for quantification. 

QU-B5 Yes QU-14 None No objection 
QU-B6 Yes AS-B, AS-9, 

QU-4, QU-
Check for proper accounting of 
success terms. The NEI-00-02 

No objection 

20, QU-25 guidance adequately addresses this 
requirement, but QU-25 should not be 
restricted to addressing just delete 
terms. 

QU-B7 Yes QU-26 None No objection 
QU-BB No NEI 00-02 does not address this 

supporting requirement. Use the 
ASME standard for requirements. 

No objection 

QU-B9 Partial SY-9 SY-9 addresses the traceability of 
basic events in modules but does not 
address the correct formulation of 

No objection; the self assessment 
needs to confirm that the warnings in 
SY-A10 were considered in the 

modules that are truly independent. 
The warnings in SY-A10 must be 
considered in the modularization 

modularization process 

process. 
QU-C1 Yes QU-10, QU­

17, HR-26 
None No objection; the requirement in QU­

C1, as clarified in Appendix A, is 
achieved by compliance with these 
NEI 00-02 elements and HR-27 

QU-C2 Partial QU-10, QU­
17 

NEI 00-02 does not address cognitive 
aspects. Use the ASME standard for 
these reauirements. See also HR-G7. 

No objection 
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ASME 
SR 

NEIOO­
02? 

NEI 

NE100-02 
ELEMENTS 

I 

INDUSTRY SELF ASSESSMENT 
ACTIONS 

REGULATORY POSITION 

QU-C3 Yes QU-20 Confirm that this requirement is met. 
QU-20 does not explicitly require that 
the critical characteristic, not just the 
frequency, be transferred, but in 
practice during peer reviews this was 
addressed. 

No objection 

QU-D1 

QU-D2 

Yes 

Partial 

QU-8, QU-g, 
QU-10, QU­
11, QU-12, 
QU-13, QU­
14, QU-15, 
QU-16, QU­
17 

QU-27, QU­
28, SY-22 

None 

The identified NEI 00-02 elements do 
not address the consistency of the 
human actions with the procedures 
and the range of conditions modeled in 
the PRA. Use the ASME standard for 
requirements related to human actions. 

No objection; the requirements in 
QU-D1 are addressed primarily in 
QU-B. The requirements in QU-g, 
QU-10, QU-14, QU-16, and QU-17 
appear to be focused on modeling 
and not interpretation of results. As 
such, they are redundant to 
elements in the data, dependent 
failure, and HRA sections. 
No objection 

QU-D3 

QU-D4 

Yes 

Yes 

QU-8, QU­
11, QU-31 

QU-15 

None 

None 

No objection; consistency with other 
PRA results is also addressed in 
QU-8 and QU-31 
No objection 

QU-D5 

QU-E1 

Yes 

Yes 

QU-B, QU-31 

QU-30 

Confirm that this requirement is met. 
The subject matter in QU-D5 is 
partially addressed in NEI 00-02 in 
element QU-31 (QU-8 checks the 
reasonableness of the results). The 
contributions from IE's, component 
failures, common cause failures, and 
human errors are not addressed. In 
practice, these were addressed during 
peer reviews. 
NEI 00-02 provides for an alternative 
for assessing uncertainties by, "A 
quantification of selected uncertainties 
is performed, or the impact of the 
selected uncertainties on the final risk 
measures is estimated." This was 
generally addressed in peer reviews. 

No objection 

No objection with qualification: 
QU-30 does not provide guidance 
consistent with DA-D3 on which 
events to include in the uncertainty 
analysis. The guidance in the 
qualification of DA-D3 provided in 
Appendix A needs to be addressed 
in the self assessment. 
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QU-E2 Yes QU-27, QU­
28 

Confirm that this requirement is met. 
QU-27 and QU-28 focus on the 

No objection 

unusual sources of uncertainty. 
Unusual sources of uncertainty 
correspond to plant specific hardware, 
procedural, or environmental issues 
that would significantly alter the degree 
of uncertainty relative to plants that 
have been assessed previously, such 
as NUREG-1150 or RMIEP, Unusual 
sources of uncertainty could also be 
introduced by the PRA methods and 
assumptions. 

In practice, when applying NEI-00-02 
sub-elements QU-27 and QU-28, the 
reviewers considered sources of 
uncertainty in a broad sense. 

QU-E3 Partial QU-30 Key model uncertainties should be No objection; the estimate of the 
propagated or justified. An estimate of 
the overall uncertainty interval is 

uncertainty in the overall CDF needs 
to include the qualification to QU-E3 

required, including parametric, provided in Appendix A. 
modeling, and completeness 
contributors to uncertainty. 

QU-E4 Partial QU-28, QU­ NEI 00-02 does not explicitly specify No objection 
29, QU-30 that sensitivity studies of logical 

combinations of assumptions and 
parameters be evaluated. Use the 
ASME standard for requirements. 

QU-F1 Partial QU-31 , QU­
32, QU-34 

In general specified documentation 
items not explicitly addressed in NEI 

No objection 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

QU-F2 Yes QU-31 None No objection 
QU-F3 Yes QU-27, QU­

28, QU-32 
None No objection with qualification: The 

self assessment needs to address 
the qualification to QU-F3 in 
Appendix A, which states that 
important assumptions and causes 
of uncertainty must be identified for 
all categories of PRAs. No element 
in NEI 00-02 requires documentation 
of assumptions and uncertainties 
(QU-27 and QU-28 requires their 
identification). 

QU-F4 Yes QU-12, QU­
13 

None No objection 
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QU-F5 Yes QU-4, MU-7 No action required. Normal industry No objection with qualification: Self 
practice requires documentation of assessment needs to confirm 
computer code capabilities. computer code has been sufficiently 

verified such that there is confidence 
in the results 

QU-F6 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for requirements at the 
time of doing an application. 

LE-A2 Yes L2-7, L2-8, 
AS-21 

No further action required. NEI 00-02 
does not address criteria for the 
grouping into PDSs, Le., there are no 
criteria provided as to what information 
has to be transferred from the Level 1 
to the Level 2 analysis. L2-7 states the 
transfer from Level 1 to Level 2 should 
be done to maximize the transfer of 
relevant information, but does not 
specifically identify the type of 
information that must be transferred. 
L2-7 does refer to grouping sequences 
with similar characteristics and 
cautions care in transferring 
dependencies on accident conditions, 
equipment status and operator errors. 
In practice this step included review of 
the process for developing and binning 
the plant damage states (PDSs) and 
ensuring consistency between the 
PDSs and the plant state. Thus the 
adequacy of the transfers and the 
process of developing the PDSs were 
addressed in peer reviews. 
No further action required. NEI 00-02 
does not address criteria for the 
grouping into PDSs, Le., there are no 
criteria provided as to what information 
has to be transferred from the Level 1 
to the Level 2 analysis. L2-7 states the 
transfer from Level 1 to Level 2 should 
be done to maximize the transfer of 
relevant information, but does not 
identify the type of information that 
must be transferred. The adequacy of 
the transfers were addressed in peer 
reviews. 

No objection with qualification: 
See comment for LE-A5 for self 
assessment action. NEI 00-02 does 
not address the requirements in LE­
A1. L2-7 states the transfer from 
Level 1 to Level 2 should be done to 
maximize the transfer of relevant 
information, but does not identify the 
type of information that must be 
transferred. AS-20, AS-22, L2-8, 
and L2-22 are not pertinent to Level1 
physical characteristics needed for 
the LERF analysis 

No objection with qualification: 
See comment for LE-A5 for self 
assessment action 
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LE-A3 Yes L2-7, L2-8, 
L2-21 

No further action required. NE100-02 
does not address criteria for the 

No objection with qualification: 
See comment for LE-A5 for self 

grouping into PDSs, Le., there are no 
criteria provided as to what information 

assessment action. L2-21 is not 
pertinent to the subject matter in LE-

has to be transferred from the Level 1 
to the Level 2 analysis. L2-7 states the 
transfer from Level 1 to Level 2 should 

A3 and specific methods for 
transferring Level 1 information to 
the LERF analysis are not identified. 

be done to maximize the transfer of 
relevant information, but does not 
identify the type of information that 
must be transferred. The adequacy of 
the transfers were addressed in peer 
reviews. 

LE-A4 Yes AS-20, AS­
21, L2-7, L2­

No further action required. NEI 00-02 
does not address criteria for the 

No objection with qualification: 
See comment for LE-A5 for self 

21. L2-8 grouping into PDSs, Le., there are no 
criteria provided as to what information 

assessment action. AS-20 and L2­
21 are not pertinent to the subject 

has to be transferred from the Level 1 
to the Level 2 analysis. L2-7 states the 

matter in LE-A3 and specific 
methods for transferring Level 1 

transfer from Level 1 to Level 2 should 
be done to maximize the transfer of 

information to the LERF analysis are 
not identified. 

relevant information, but does not 
identify the type of information that 
must be transferred. The adequacy of 
the transfers were addressed in peer 
reviews. 

LE-A5 Yes AS-20, L2-8, 
L2-21 

No further action required. NEI 00-02 
does not address criteria for the 

No objection with qualification: The 
self assessment needs to confirm 

grouping into PDSs, Le., there are no 
criteria provided as to what information 

the requirements in LE-A5 have 
been met. 

has to be transferred from the Level 1 
to the Level 2 analysis. L2-7 states the 
transfer from Level 1 to Level 2 should 
be done to maximize the transfer of 
relevant information, but does not 
identify the type of information that 
must be transferred. The adequacy of 
the transfers were addressed in peer 
reviews. 

LE-B1 Yes L2-8, L2-10, 
L2-15, L2-16, 
L2-17, L2-19 

None No objection; It appears that the 
intent of the requirements of LE-B1 
are met by the identified elements 

LE-B2 Yes L2-13, L2-14 None No objection; adequately addresses 
the clarification to LE-B2 provided in 
Appendix A 

LE-B3 Yes ST-4, L2-14, 
L2-15 

No further action required. NEI 00-02 
does not specify that plant-specific 

No objection with qualification: The 
self assessment needs to confirm 

thermal-hydraulic analyses be 
performed to evaluate the containment 
and RPV under severe accident 

that plant-specific thermal-hydraulic 
analyses were used to evaluate the 
containment and RPV under severe 

conditions; however, this was accident conditions. 
addressed during peer reviews. 

LE-C1 Yes L2-24 None No objection 
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LE-C2 Yes L2-9, L2-12, Repair of equipment would be No objection with clarification: The 
L2-25 subsumed under recovery actions in 

L2-9 and L2-5. If credit was taken for 
self assessment needs to confirm 
that the guidance provided in the 

repair, actual data and sufficient time clarification of LE-C2 in Appendix A 
must be available and justified. was followed for any repairs included 

in the LERF evaluation. 
LE-C3 Yes L2-8, L2-24, None No objection with qualification: L2­

L2-25 25 provides general requirements 
that may cover those in LE-C3. The 
self assessment needs to confirm 
that the justification for inclusion of 
any of the features listed in LE-C3 
meet the requirements in the 
clarification of LE-C3 provided in 
Appendix A. 

LE-C4 Yes L2-4, L2-5, 
L2-6 

None No objection with qualification: The 
self assessment needs to confirm 
that the requirements of LE-C4 and 
the clarification provided in Appendix 
A were met. 

LE-C5 Yes AS-20, AS- None No objection except that L2-11 
21, L2-7, L2­ appears to be the only relevant 
11, L2-25 element that addresses the 

requirements in LE-C5 
LE-C6 Yes L2-12, L2-24, 

L2-25 
None No objection except that L2-12 

appears to be the relevant element 
that addresses the requirements in 
LE-C6 

LE-C7 Yes L2-7, L2-11, 
L2-12, L2-24 

None No objection with qualification: The 
self assessment needs to confirm 
that the requirements in LE-C7 were 
met. 

LE-C8 Yes L2-11, L2-12 None No objection with qualification: The 
self assessment needs to confirm 
that the treatment of environmental 
impacts meet the requirements of 
LE-C8 as clarified in Appendix A. 

LE-C9 Yes AS-20, L2­
11, L2-12, 

No further action required. NEI 00-02 
does not differentiate between 

No objection with qualification: The 
self assessment needs to confirm 

L2-16, L2-24, containment harsh environments and that the treatment of environmental 
L2-25 containment failure effects on systems 

and operators. This was addressed 
during peer reviews. 

impacts meet the requirements of 
LE-C9 as clarified in Appendix A. 

LE­
C10 

No NEI 00-02 does not address this 
supporting requirement. Use the 

No objection with clarification; the 
clarification to LE-C10 in Appendix A 

ASME standard for requirements. also needs to be considered in the 
self assessment. 

LE-D1 Yes L2-14, L2-15, 
L2-16, L2-17, 

None No objection with qualification: The 
self assessment needs to confirm 

L2-18, L2-19, that the containment performance 
L2-20,8T-5, 
ST-6 

analysis meets the requirements of 
LE-D1 as clarified in Appendix A. 

LE-D2 No NEI 00-02 does not address this No objection 
supporting requirement. Use the 
ASME standard for reauirements. 
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LE-D3 Yes IE-14, ST-9 No further action required. In practice, 
peer review teams evaluated the 

No objection with qualification: The 
self assessment needs to confirm 

ISLOCA frequency calculation. F&O's that the ISLOCA analysis meets the 
under IE and AS would be written if requirements in LE-D3 as clarified in 
this was not adequate. Appendix A. 

LE-D4 No NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

No objection with clarification; the 
clarification to LE-D4 in Appendix A 
also needs to be considered in the 
self assessment. 

LE-D5 No NEI 00-02 does not address this No objection with clarification; the 
supporting requirement. Use the 
ASME standard for requirements. 

clarification to LE-D5 in Appendix A 
also needs to be considered in the 
self assessment. 

LE-D6 Yes L2-16, L2-1B, 
L2-19, L2-24, 
L2-25 

No further action required. The 
guidance provided in NEI 00-02 does 
not explicitly address the requirements 
in LE-D6, but in practice the peer 
review teams addressed this. 

No objection with qualification: The 
guidance provided in NEI 00-02 
does not explicitly address the 
requirements in LE-D6. The self 
assessment needs to confirm that 
the containment isolation treatment 
meets the requirements in LE-D6 as 
clarified in Appendix A. 

LE-E1 No L2-5, L2-11, 
L2-12 

NEI 00-02 does not address equipment 
reliability data related to harsh 
environments for the LERF analysis. 
Use the ASME standard for 

No objection; except L2-5 is not 
applicable to the requirement in LE­
E1. 

requirements. 
LE-E2 Yes DA-4, HR-15, 

L2-12, L2-13, 
None No objection with qualification: The 

self assessment needs to confirm 
L2-17, L2-1B, 
L2-19, L2-20 

that the parameter estimation meet 
the requirements in LE-E2 as 
clarified in Appendix A. 

LE-E3 Yes QU sub-
elements 

No objection with qualification: 
The self assessment needs to 

applicable to confirm that the ASME standard 
LERF requirements are met. 

LE-F1 Yes QU-B, QU-9, 
QU-10, QU­
11, QU-31 

None No objection with clarification; The 
requirement in LE-F1 appears to be 
addressed in L2-26 

LE-F2 No QU-27 NEI 00-02 does not address this 
supporting requirement. Use the 
ASME standard for requirements. 

No objection 

LE-G1 Partial L2-26, L2-27, 
L2-2B 

In general specified documentation 
items not explicitly addressed in NEI 

No objection 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to aoolications. 
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LE-G2 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 

No objection 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

LE-G3 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

No objection 

LE-G4 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

No objection 

LE-G5 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

No objection 

LE-G6 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 

No objection 

LE-G7 Partial L2-26, L2-27, 
L2-28 

In general specified documentation 
items not explicitly addressed in NEI 
00-02 checklists were addressed by 

No objection 

the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to applications. 
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LE-G8 Partial L2-26, L2-27, In general specified documentation No objection 
L2-28 items not explicitly addressed in NEI 

00-02 checklists were addressed by 
the peer review teams. Action is to 
confirm availability of documentation. 
If not available, documentation may 
need to be generated to support 
particular applications or respond to 
NRC RAls relative to aoolications. 
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DRAFT REGULATORY ANALYSIS
 

A draft regulatory analysis was published with the draft of this guide when 
it was pUblished for public comment (DG-1122, November 2002). No changes were 
necessary, so a separate regulatory analysis for Regulatory Guide x.xxx has not been 
prepared. A copy of the draft regulatory analysis is available for inspection or 
copying for a fee in the NRC's Fl.iJb1ic Document f!ooinat 2120 LStreetNW., 
W~shir1gton'PCTLlr\(:ler)DG-1122. 

x.xxx-79 


