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DocumentTitle: Draft NUREG-1 855, Rev. 1, Guidance on the Treatment of Uncertainties Associated with

PRAs in Risk-Informed Decisionmaking

Comments: Technical Comments on Draft NUREG-1855, Rev. 1

Summary
Draft Revision 1 of NUREG-1855 is primarily a reorganization of the guidance that was included in Rev 0, with
additional guidance for the staff to use in their review of the treatment of uncertainty in a licensee submittal.
The NUREG addresses techniques for addressing the different types of uncertainty; however, it does not
provide a clear discussion of the role the uncertainty analysis plays in the development of a risk-informed
submittal. For instance, Chapter 8 addresses guidance for developing a submittal, however, the guidance is
focused only on dispositioning key sources of uncertainty. Figure 2-2 reinforces this impression since it
focuses on the treatment of uncertainty but does not integrate it into the overall approach to developing a risk-
informed application. Because of this the guidance to the staff in Chapter 9 appears to focus more on the
mechanics of the uncertainty analysis as opposed to putting the results of the analysis in context of
understanding the contributors that drive the decision. It is identifying the contributors to the risk metrics that
provides the context within which the analysis of uncertainty is performed. While this is discussed in Chapter 7
in the context of identifying the key sources of model uncertainty, it is a much more significant activity than
presented in that step, since it is the key to understanding the issues associated with the development of the
bounding or screening analyses discussed in Chapter 5 and the aggregation of the results from different risk
contributors and understanding the relative degree of realism of the treatment of the contributors. While the
report provides a good catalog of techniques and considerations in addressing uncertainty, overall, the report
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leaves the impression that uncertainty analysis is a separate activity rather than an integral part of the
development of a licensee submittal.
Comments provided here are organized by topical area. Extracts from the NUREG are indicated in quotes.

Relationship with EPRI 1026511:

The main body of EPRI 1025611 was developed to provide guidance to complement NUREG-1855, Rev 1.
Suggestions for the appropriate references to that document as an example of a process a licensee can use to
develop a risk-informed submittal are provided here. This guidance was developed based on experience in
preparing licensee submittals.
1. Chapter 1, Page 1-4: "In developing the sources of model uncertainty, a model uncertainty needs to be
distinguished from an assumption or approximation that is made, for example, on the level of detail needed for
a given risk-informed activity. Although assumptions and approximations can influence the decisionmaking
process, they are generally not considered to be model uncertainties because the level of detail in the PRA
model could be enhanced, if necessary. Therefore, methods for addressing this aspect are not explicitly
included in this report; they are, however, addressed in the EPRI reports."
Comment: The last sentence may better read as "Therefore, methods for identifying and characterizing issues
associated with level of detail are not explicitly included in this report; they are, however, addressed in the
EPRI reports."
2. Figure 1-2: This figure is misleading. In addition to what is on the figure (providing a detailed example
in Appendix A of the EPRI report), EPRI 1025611 also provides guidance on addressing Principle 4 of the risk-
informed decision-making process (comparison of risk assessment with acceptance guidelines) to take into
account completeness, parameter and model uncertainties, and the integration into the decision-making
process. This would be a better characterization than "detailed example". In fact what the main body of EPRI-
1026511 does is provide the guidance for Stage F.
3. The process described in Figure 2-2 focuses on the treatment of uncertainty but does not integrate it
into the overall approach to developing a risk-informed application. This is the focus of the main body of EPRI
1025611 and it would be appropriate to refer to that document as an example of a process a licensee might
use to develop a risk-informed submittal.
4. As discussed in the overview, the NUREG provides a discussion of techniques for dealing with the
various sources of uncertainty, but what appears to be missing from the NUREG is an overall strategy for
developing a risk-informed application. The main body of EPRI 1026511 provides this and should be referred
to. An appropriate place for this reference is Section 3.4.
5. Page 7-14, just before Section 7.3.1. "Section 4.3.1 of EPRI report 1016737 [EPRI, 2008] and Section
4.4.1 of EPRI 1026511 [EPRI, 2012] provide guidance on determining a reasonable range over which a
sensitivity analysis should investigate model uncertainty."
Comment: This information now only appears in 1016737. Reference to 1026511 in this context should be
deleted.
6. Page 7-27, 2nd paragraph. "For these cases, the combination may impose a synergistic impact on the
uncertainty of the PRA results. Section 4.3.2 of EPRI report 1016737 [EPRI, 2008] and Section 4.4.2 of EPRI
report 1026511 [EPRI, 2012] present further guidance on grouping issues into logical groups.
Comment: This information now only appears in 1016737. Reference to 1026511 in this context should be
deleted.
7. Page 8-2, just before Section 8.2. "Before explaining more about the three options, a general
discussion is provided on the relationship of Appendix A to the guidance provided in this report."
Comment: Reference should be made to "an example application of the process documented in Appendix A of
EPRI 1026511 [EPRI, 2012] to the guidance provided in this report." Other references to Appendix A in this
section (i.e., bottom of page 8-2, bottom of page 8-4, and last paragraph on page 8-7) should also be changed
to "Appendix A of EPRI 1026511".
8. Page 8-2, beginning of Section 8.2. "An illustrative example of the whole licensee development process
is presented in EPRI report 1026511 [EPRI, 2012]. The license amendment request (LAR) discussed in
Appendix A of EPRI report 1026511 is a hypothetical example developed to illustrate the process described
both in this NUREG and in EPRI reports 1026511 and 1016737 [EPRI, 2008]. Although the example is
hypothetical, a realistic PRA model has been used."
Comment: Italicized items note needed corrections to the draft. In the last sentence, a more accurate
statement would be "Although the example is hypothetical, it is presented in the way a licensee is likely to
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develop the application by following the process discussed in the main body of EPRI 1026511, using the tools
discussed in this report and in EPRI 1016737."

Bounding Analysis:

9. The guidance in Chapter 5 is not very definitive, particularly with regard to distinguishing between
bounding and conservative treatments. It relies very much on establishing credible bounds, which is very
subjective. For instance, Page 5-6, Bounding Quantitative Analysis, states: "In the context of a specific PRA
scope or level-of-detail item, a bounding analysis provides an upper limit of the risk metrics and includes the
worst credible outcome of all known possible outcomes that result from the risk assessment of that item." The
bounding consequence is relatively easy to identify; a bounding frequency is not. Is conservative meant to be
applied to the frequency, the effect, either both or separately? Is a conservative treatment of frequency but a
realistic assessment of consequence sufficient to be called conservative? This requires further clarification.
10. Chapter 5: It might be helpful to make a distinction between level of detail and scope, using scope to
address what risk contributors (e.g., hazards) are included in the PRA, and using level of detail to address
what you need to model the change being assessed (based on the cause-effect relationship). The latter is
typically driven by an assessment of the significance to the base PRA and is self correcting when the Standard
is applied. However, the screening may need to be revisited for an application. For example, some failure
modes are excluded from a base PRA because their probabilities are lower than others which have the same
effect on the system. However, if the change affects the screened out mode more than the others, one would
have to include it in the PRA.
The scope issue is dealt with by performing a screening analysis to assess its potential significance.
11. Chapter 5: 95% is not bounding, but is (generally) conservative.
12. Chapter 9: Step G-1. The staff's review is contingent upon being able to define credible as used in the
bounding analysis bullet. Since this is subjective, the guidance here is ambiguous, as it is in Chapter 5. A
better term might be "reasonable given our state of knowledge". Anything we don't know should be covered by
the other principles of risk informed decision making.

Reference to Deterministic Treatment:

13. 4th paragraph of Chapter 1: "Deterministic analyses that are performed in licensing applications
contain uncertainties; however, they are addressed via defense-in-depth and safety margin. As such, a
systematic process that is used to identify and understand deterministic uncertainties is not always needed."
Comment: It is not clear what this statement is trying to say. If deterministic analyses are used to support a
PRA then their uncertainties need to be recognized. In fact the sources of model uncertainty identified in the
EPRI reports include such sources of model uncertainty.
14. Page 2-11, top of page. "Although uncertainties in a deterministic analysis are not explicitly addressed
in this report, the types of uncertainties and the methods for evaluating them are the same for a deterministic
assessment."
Comment: The reviewers do not agree with this statement. Sensitivity studies might be performed for
deterministic analyses, but they would not necessarily be evaluated or reported the same way. Should
"evaluating" be replaced with "identifying" here to avoid an overly broad statement that may not be accurate?

Treatment of SOKC:

15. Bottom of Page 6-10. "Capability Category I: When the SOKC is unimportant in significant
sequences/cutsets a point estimate is calculated for the risk metric. When addressing the uncertainty interval
or probability distribution, an estimate of the uncertainty interval and its basis is sufficient. If the SOKC is
important in significant sequence/cutsets, the calculation of the risk metric and the characterization of its
associated parameter uncertainty is carried out to meet CC II requirements."
Comment: A qualitative assessment of the SOKC is appropriate for CCI, based upon the qualitative
assessment of uncertainty. To meet the CCII requirements, even just for significant sequences/cutsets, goes
beyond the intent of CCI (i.e., QU-A3) and has implications for all the SRs associated with parameter
estimation, in essence defeating the purpose of having a CCI for the relevant SRs. Recommend deleting this
statement.
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16. Top of Page 6-11. "Capability Category I1: If the SOKC is important in significant sequence/cutsets, a
mean value is calculated for the risk metric by propagating the uncertainty distributions for the significant
contributors through all significant accident sequences/cutsets using the Monte Carlo approach (or other
comparable means) through the PRA model, ensuring that the SOKC between event frequencies or
probabilities is taken into account. The uncertainty distribution of the risk metric is calculated by propagating
the uncertainty distributions of the significant contributors through all significant sequences/cutsets using the
Monte Carlo or similar approach and taking the SOKC into account. If the SOKC is not important in significant
sequence/cutsets, a mean value is calculated for the risk metric using the mean values of significant
contributors, and the uncertainty interval of the risk metric can be estimated taking into account the uncertainty
distributions of the significant contributors to the risk .metric."
Comment: It is not clear why event frequencies are included here. Frequencies are included for initiating
events and multiple initiating events do not appear in the same cut set.
17. Page 6-13, 3rd paragraph: "If the SOKC is important in significant sequence/ cutsets, the calculation of
the risk metric and the characterization of its associated parameter uncertainty is carried out to meet CC II
requirements."
Comment: A qualitative assessment of the SOKC is appropriate for CCI, based upon the qualitative
assessment of uncertainty. To meet the CCII requirements, even just for significant sequences/cutsets, goes
beyond the intent of CCI (i.e., QU-E3) and has implications for all the SRs associated with parameter
estimation, in essence defeating the purpose of having a CCI for the relevant SRs. Recommend deleting this
statement.
18. Chapter 9: There seems to be little differentiation in the level of analysis required for Regimes 1 and 2.
Recommend consolidating the two Regimes. EPRI 1026511 provides guidance on how to determine if results
are in Regime 2 versus 3.

Aggregation of Results and Importance Measures and its impact on understanding risk drivers:

19. Section 4.3 discusses aggregation of results, with some comments about how simply "adding" the
results has issues. But then near the end it says
"Moreover, the importance measures derived independently from the analyses for different hazard groups
cannot be simply added together and thus would require a true integration of the different risk models to
evaluate them."
Comment: This would seem to imply that you need to integrate the model to calculate (useful) importance
measures. But from the previous discussion we know that the "true integration" will get a wrong (or at least
poor) answer because of different levels of conservatism and uncertainty. That sentence could be misleading.
The NRC should clarify that the intended message of Section 4.3 is not to imply that a "true integration" of the
importance measures, based on this sentence, must be done.
20. Chapter 9: This chapter focuses only on the uncertainty, e.g., parameter uncertainty and SOKC, then
the sources of model uncertainty. It does not seem to focus on the need to understand which contributors are
driving the results, although this is an important aspect of the identification of the key sources of uncertainty,
and for gaining an understanding of the aggregated or combined PRA results. Understanding the relative
degree of conservatism of the various constituent analyses is important here also, so the issue of aggregation
should be something that should be discussed here. It is mentioned on Page 9-12, but the guidance to the
staff is non-existent. The point here would be to understand the contributors and determine whether some of
them are unrealistically conservative so that the impact can be taken into account in decision-making.

Clarifications/Inconsistencies:

21. Page 3-11, last paragraph. "With regard to model uncertainties, the results of sensitivity studies can
confirm that the acceptance guidelines are still met even under the alternative assumptions (i.e., conclusion
generally remains the same with respect to the acceptance guideline). The principle of risk-informed regulation
dealing with acceptable risk impact can be determined to be met with confidence."
Comment: As written, this seems to indicate that the sensitivity study results all need to meet the acceptance
guidelines. It should be rewritten to be consistent with Section 8 and reflect that compensatory measures or
performance monitoring can also be proposed to establish justification for the application. Perhaps an
additional sentence could be added - "Alternatively, sensitivity study results that challenge or exceed the
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acceptance guidelines can provide insights on appropriate compensatory measures or performance monitoring
that should be established to provide adequate justification for the overall acceptability of a proposed change."
22. Section 4.3, 10th bullet. "changes important results used in other applications, such as importance
measures"
Comment: The changes to importance measures are an outcome of a model change, not an input requiring
model changes as all of the other listed items. This bullet item should be deleted.
23. Comment: The discussion of aggregation in Section 4.3.3 is out of place. This chapter is supposed to
be about the determination of scope and level of detail, i.e., what risk contributors does the analyst have to
worry about, and does the model have the right "hooks" to model the changes (cause-effect relationships).
Aggregation becomes an issue when the results from the different pieces of the PRA are brought together in
the decision-making process, and is integrally associated with the assessment of the uncertainty. The EPRI
document deals with this in the context of the preparation of the application.
24. Page 5-8, 1st bullet: "An initiating event can be screened if its frequency is less than 10-7/yr and
provided the event is not a high consequence event such as an interfacing system LOCA, containment bypass,
or reactor vessel rupture. Alternatively, an initiating event can be screened if its frequency is less than 10-6/yr
and core damage could not occur unless two trains of mitigating systems are failed, independent of the initiator
[ASME/ANS, 2009]."
Comment: The document should clarify that this is the mean value if that is what is intended. Additionally, this
is typically more a level of detail issue rather than a scope issue: the initiating event would not be included
because it is not a significant contributor (at least to the base PRA).
25. Footnote 13 on page 6-2: "All or some of the NRC position may be reflected in a future Addendum to
the ASME/ANS PRA standard."
Comment: This is an unnecessary statement, and should be removed.
26. Section 6.4, Page 6-17 under Capability Category I: "For CC I, only the point estimate of the risk metric
is required when comparing with the relevant acceptance guidelines. If the point estimate is not the mean this
is problematic for many applications. At a minimum, the estimate of the uncertainty in the metric must be
expressed in terms of an uncertainty interval, along with a basis for the provided interval."
Comment: The highlighted statements are confusing. The Standard requirements are for the base PRA not
an application. For an application, it is the acceptance guidelines that specify the way the metric is to be
assessed. Typically, e.g., RG 1.174, the guidelines are explicit in stating that the mean value has to be used.
In that case, a CC II assessment would be expected.
27. Figure 7-1: This figure is misleading. The evaluation of model uncertainty may well be done before
deciding on the parameter uncertainty. (Also see the general comment on Chapter 7 for recommended re-
ordering.) Perhaps this step could be retitled as "Determine the significance of identified model uncertainties
and related assumptions."
28. Section 7.2, 1st paragraph: The first sentence is "The purpose of this step is to provide guidance for
identifying and characterizing those sources of model uncertainty and related assumptions in the PRA required
for the application for the case where the risk metrics calculated in Stage D meet the application acceptance
guidelines."
Comment: The highlighted phrase seems to suggest that this is only done when the risk metrics are met.
However, since the assumptions could lead to conservative results, it is important to identify those
assumptions that are leading to the failure to meet the guidelines. This is recognized later on Page 7-11. This
phrase should be removed.
29. Table 7-1: The title is misleading. The limitations are in the lack of specific information related to
operations, plant layout, and design. These are real and to accommodate them assumptions have to be made.
The following is a suggested change: "Lack of specific information that leads to the introduction of sources of
model uncertainty for design phase PRA".
30. Page 7-15, equations. In the RAW equations, while the CDF is referred to as a mean value, it is the
approximation to the mean value based on substitution of mean values for all the basic events into the cut set
equations, and doesn't take into account the SOKC. This should be noted.
31. While Step G-2 is important, it is somewhat of a overriding issue that belongs more in the realm of RG
1.200 than in NUREG-1855.

Other (Technical):
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32. In Chapter 6 there are some subtle changes to describing what is needed to address SOKC in CC II
which add little or no benefit and could distract from more important issues.
33. Section 6.3, top of page 6-10: "The difference between CC II and CC III is that in CC l1 the propagation
of the uncertainty is only carried out for significant contributors (see the definition of a significant contributor
provided above in this section) in the significant accident sequences and cutsets (see the definition of a
significant accident sequence/cutset and significant accident progression sequence provided above in this
section),".
Comment: The intent of the highlighted portion is not clear. Taken at face value it suggests that the set of
contributors for which the propagation is performed may be restricted to only those significant basic events that
appear in the significant sequences or significant cut sets. This should lead to some culling of the significant
basic events (e.g., a significant cut set has a FV of 0.01, whereas a significant basic event has a FV of 0.005),
but there seems little value in doing so.
34. Section 9.5, regime discussions. At the end of each section, reference is made to the likelihood of an
audit on the application PRA. It does not seem that NUREG-1855 is the appropriate place to discuss the
likelihood of NRC audits of PRA models. This is more properly addressed in a SRP.

Document Organization:

35. General: The document retains much of the guidance that was included in Rev 0, but has been
reorganized. While much of this reorganization has provided additional clarity to the document, Chapters 2
and 3 entitled "Overall Approach" and "The Approach for Treating Risk Assessment Uncertainties" are not
structured as effectively as they could be. The report could benefit from restructuring these chapters to first
describe the approach to risk-informed decision-making since that provides the context for which the
uncertainty in the PRA needs to be addressed. Section 3.4 describes the overall approach at a high level and
would fit better in Section 2. Section 2.4 provides more detail on the general approach and introduces the
Stages A through G and would fit better under the title for Chapter 3.
The first part of Chapter 2 has the following sections:
* Types of uncertainty
* PRA Standard Requirements
* The Risk-informed Decision-making Process
* Assessing the Impact of Uncertainties.
This chapter is long and somewhat difficult to follow. It would flow better as an overview by beginning with the
risk-informed decision-making process and the role of PRA, followed by the assessment of the impact of
uncertainties, of which the types of uncertainties is one subsection. The standard requirements would be best
treated in a section discussing the establishment of the technical adequacy of the PRA to support the analysis.
While Figure 2-2 shows the iterative nature of performing an uncertainty analysis, in the various sections of the
report it is represented in a more linear fashion (e.g., Figures 4-1 and 5-1 and Chapter 9). To resolve this,
Figure 4-1 should flow into stages D, E, and F not just D, and Figure 5-1 should flow into stages D, E, and F
together not just into D.
In Chapter 7, it is more appropriate to include Step E-1.2 ("Determine Relevance to the Decision") as the last
step in E-1 instead of the second step since the other sub-steps must all be completed before one can
determine the relevance to the decision. Furthermore, Step E-1.1 ("Identify sources of model uncertainty and
related assumptions"), Step E-1.3 ("Characterize sources of model uncertainty and related assumptions"), and
Step E-1.4 ("Qualitative screening of sources of model uncertainty and related assumptions) are all activities
that must be done on the base PRA model to meet the related SRs from the PRA standard. Steps E-1.1, E-
1.3, and E-1.4 line up with the three steps shown in Figure 3-2 from EPRI 1016737 for the base model
assessment. These three steps should be noted as being performed for the base PRA model consistent with
Section 3 of EPRI 1016737. Recommend reordering Figure 7-2 to move Step E-1.2 after Step E1-.5.
For an application, Step E-1.5 ('Identify and characterize sources of model uncertainty associated with model
changes") should be the next step in Step E-1, and Step E-1.2 ("Determine Relevance to the Decision")should
be the last portion of Step E-1. This would then make the overall process consistent with Figure 4-1 in EPRI
1016737.

Editorial:
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36. Section 1.5 "In providing guidance on the treatment of uncertainties, both the NRC and EPRI
documents start with the specific activity and the decision under consideration to determine whether the
treatment of uncertainties should use the approach and guidance provided in NUREG-1855, as complimented
by the EPRI reports."
Comment: The word should be "complemented".
37. Chapter 2: The first sentence is "This section provides an overview of the information and guidance
provided in the subsequent sections of this report on addressing the treatment of uncertainties associated with
probabilistic risk assessment (PRA)".

Comment: Shouldn't this be completed by adding the phrase "when it is used to support a risk-informed
application"?
38. Page 2-3, End of 1st bullet in Section 2.1.1. "Also, the level of detail of the PRA may be limited for
some reason, such as cases where medium break loss-of coolant accidents (LOCAs) are not explicitly
included in a PRA but bounded by treating the medium break LOCA as a large break LOCA."
Comment: This is not a good example, as medium break LOCA scenarios may be more challenging than
Large Break LOCAs in some cases since manual depressurization or a combination of high- and low-pressure
injection systems may be required.
39. Page 2-4. The following two paragraphs could be combined, since there is some repetition:
"As part of the risk-informed decisionmaking process, the numerical results (e.g., CDF and LERF) of the PRA,
including their associated quantitative uncertainty, are compared with the appropriate acceptance guidelines.
The uncertainties on the input parameters need to be propagated through the risk calculations in an
appropriate manner to provide an assessment of the quantitative uncertainty on the PRA results. An important
aspect of this propagation is the need to account for what is known as the state-of-knowledge correlation
(SOKC).
For many parameters (e.g., initiating event frequencies, component failure probabilities or failure rates, human
error probabilities), the uncertainty is characterized as probability distributions that represent the degree of
belief in the value of the parameter. Section 6 discusses the methods for propagating these uncertainties
through the PRA model to characterize the uncertainty in the numerical results of the analysis. In this manner,
the impact of the parameter uncertainties on the numerical results of the PRA can be assessed integrally.
However, many of the acceptance criteria or guidelines used in risk-informed decisionmaking (e.g., the
acceptance guidelines of Regulatory Guide (RG) 1.174) are defined such that the appropriate measure for
comparison is the mean value of the uncertainty distribution on the corresponding metric. In this case, as ....

40. Page 2-5, Paragraph after bullets in Section 2.1.3. "Another source of model uncertainty is the
uncertainty associated with the logic structure of the PRA model or in the choice of model used to estimate the
frequencies or probabilities associated with the basic events, or both."
Comment: This stand-alone paragraph is unclear in the context provided. Uncertainty is not associated with
logic structure itself, but in the way logic structure is developed to represent a model assumption. The
discussion in the second paragraph on Page 2-7 better describes the issue. Recommend that the paragraph
quoted above be deleted.
41. Page 2-8, Text box before Section 2.2. "EPRI reports 1016737 [EPRI, 2008] and 1026511 [EPRI, 2012]
provide a generally acceptable approach for identifying sources of model uncertainties and related
assumptions; it also provides a generic list of sources of model uncertainties and"
Comment: The last phrase is incomplete.
42. Figure 2-2. Stage B is described as assessing the application against the PRA. Isn't it more accurate
to describe the purpose as assessing the PRA's ability to support the application? The text describes it
differently as "Assessing PRA Scope and Level of Detail", but again perhaps it should be "Assessing the
adequacy of the PRA scope etc."
43. Chapter 2, The discussion of each stage begins with the text "This stage provides guidance on
Comment: Wouldn't it be better to state that Section x, y, z of the document provides guidance on performing
stage A, B, C etc. of the analysis?
44. Chapter 2, discussion of Stage C, states "That is, the licensee has decided to assess the significance of
the lack of completeness."
Comment: If the missing scope item is a potential contributor, the licensee has to assess the significance; it is
not really a choice. The text should be changed to reflect this.
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45. Chapter 2, discussion of Stage C: In addition, the follow-on sentence doesn't make sense as written. "If
the non-modeled items are risk significant, the licensee must still address the lack of completeness of the
PRA."
Comment: The word "still" should be deleted.
46. Table 3-1. There are two occurrences of "Utilizes importance FV and RAW importance measures
calculated from a PRA."
Comment: The first "importance" is redundant and should be deleted.
47. Section 4.3, 3rd bullet. "changes to a system success criterion"
Comment: "to" is not needed and should be deleted.
48. Page 4-4, 2nd paragraph. "For many risk-informed applications, application-specific guidance
documents already exist that provide guidance on using a PRA model to address the issue (e.g., RG 1.174,
RG 1.177 [NRC, 2002; NRC, 1998b] ...."
Comment: The reference nomenclature should be updated to reflect the current revisions to avoid confusion
[NRC, 2011a; NRC 2011b].
49. Page 6-5, middle of page. "For example, in carrying out a PRA for a fire hazard, parameter uncertainty
must be considered in models used for the fire ignition source, fire propagation, and physical analysis units."
Comment: It is not clear what parameter uncertainty would be associated with physical analysis units.
Suggest replacing with "... must be considered in models used for the fire ignition source, fire growth, and
propagation."
50. Page 6-11, Footnotes 17 and 18. The word "actually" detracts from the message as the derived mean
values from Monte Carlo assessments or similar are always an approximation. Recommend "actually" be
deleted. Additionally, footnotes 19, 20, and 23 are redundant to footnotes 17 and 18 and can be deleted.
51. Section 7.2 Title. "Step E-1: PRA Sources of Model Uncertainty and Related Assumptions-Application
Guidelines Met".
Comment: The "- Application Guidelines Met" portion is no longer applicable as Figure 7-1 has been revised
and should be deleted. Similarly, the title of Section 7.3 should also remove the ancillary information at the
end of the title.
52. Page 7-7, middle of page. "However, it should be noted that for an application such as this that uses
the acceptance guidelines in Regulatory Guide (RG) 1.174, Revision 1, "An Approach for Using probabilistic
Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis," issued
November 2002 [NRC, 2002] ...."
Comment: This should be updated to Revision 2 of RG 1.174 and changed to [NRC, 2011 a]. Also refer to the
related comment on Page 4-4.
53. Page 7-19, 3rd bullet. "credit for motor-driven feedwater pumps"
Comment: The importance of HPCI is not limited to be affected by "motor-driven" feedwater pumps. Turbine-
driven feedwater pumps can also affect the importance of HPCI. Recommend deleting "motor-driven" from
above.
54. Section 7.4, 1st paragraph. "Stage E has two parallel and similar (but not exactly identical) paths as
shown in Figure 7-1. The path through Steps E-1 and E-2 represents the process that is followed when the risk
results calculated in Stage D for an application meet the application acceptance guidelines. The path through
Steps E-3 and E-4 represents the process that is followed when the risk results calculated in Stage D do not
meet the application's acceptance guidelines."
Comment: The reference to Steps E-3 and E-4 is no longer applicable as Figure 7-1 has been revised and
should be deleted. This paragraph needs to be rewritten.
55. Chapter 8 section opens with "This section provides guidance to the licensee on the process of
developing a risk-informed application submittal, as the process relates to the treatment of uncertainties
associated with the application probabilistic risk assessment (PRA)."
Comment: A more accurate description would be that the chapter provides guidance on the disposition of the
sources of uncertainty that have been identified as key to the application. The development of the application
involves all the stages.
56. Section 8-2, 2nd paragraph. The reference to RG 1.200 [NRC, 2007a] should be changed to be
consistent with the current version [NRC, 2009] to avoid confusion.
57. Step G-2, 1st paragraph. Reference to Revision 1 of RG 1.200 should be change to Revision 2. Also
refer to the comment on Section 8-2, 2nd paragraph.
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58. Section 9.4, 2nd paragraph. The references to Section 7 should be rewritten as Figure 7-1 has been
revised to remove Steps E-3 and E-4, and Section 7 has been rewritten. Therefore, the discussion in this
paragraph is no longer consistent with the content of Section 7.
59. Page 9-9, 1st full paragraph. The references to Section 7 should be rewritten as Figure 7-1 has been
revised to remove Steps E-3 and E-4, and Section 7 has been rewritten. Therefore, the discussion in this
paragraph is no longer consistent with the content of Section 7.

organization: EPRI

address1:

address2:

city:

state: ---Selected---

zip:

country:

phone: 704-595-2821

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