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Please feel free to contact me if you have any questions.
 
Respectfully.
 
Mike Tschiltz
Senior Director New Reactors
Nuclear Energy Institute
1201 F Street NW, Suite 1100
Washington, DC 20004
www.nei.org
P: 202.739.8083
M: 202.471.0277
E: mdt@nei.org
 

This electronic message transmission contains information from the Nuclear Energy Institute, Inc. The information is intended solely for the use of the
addressee and its use by any other person is not authorized. If you are not the intended recipient, you have received this communication in error, and
any review, use, disclosure, copying or distribution of the contents of this communication is strictly prohibited. If you have received this electronic
transmission in error, please notify the sender immediately by telephone or by electronic mail and permanently delete the original message. IRS
Circular 230 disclosure: To ensure compliance with requirements imposed by the IRS and other taxing authorities, we inform you that any tax advice
contained in this communication (including any attachments) is not intended or written to be used, and cannot be used, for the purpose of (i) avoiding
penalties that may be imposed on any taxpayer or (ii) promoting, marketing or recommending to another party any transaction or matter addressed
herein.

Sent through www.intermedia.com

mailto:mdt@nei.org
mailto:William.Reckley@nrc.gov
mailto:kra@nei.org
mailto:AAFZALI@southernco.com
mailto:jpredd@southernco.com
mailto:karlfleming@comcast.net
mailto:John.Segala@nrc.gov

Review Comments on Draft Regulatory Guide DG-1353, Guidance for a Technology- Inclusive, Risk-Informed Methodology to Inform the Licensing Basis and Content of Applications for Certifications and Approvals for Non-Light Water Reactors

By

Richard S. Denning (denningrs.8@gmail.com) and Vinod Mubayi (vinodmubayi@gmail.com)





We believe that the effort undertaken by NEI [1] and tentatively supported by the NRC staff in DG-1353

[2] represents an excellent start toward the development of a technology-inclusive (technology-neutral) approach to the development of a licensing basis for non-light water reactors. However, the approach taken to the development and interpretation of the frequency-consequence curve (Farmer Curve [3]) does not have a strong technical basis, as discussed below. This is an issue that can be readily resolved by a change in perspective that would have limited impact on the manner in which the curve would be implemented.



Technical Basis for Frequency-Consequence Curve



The proposed approach for identifying and classifying licensing basis events adopts a frequency versus consequences limit curve approach first proposed by Reginald Farmer [3] and subsequently employed in a 2007, NRC staff proposal referred to as the Technology Neutral Framework (NUREG-1860) [4]. A limitation to this approach that was recognized by both Farmer and the Technology Neutral Framework authors is that the limit curve, as interpreted, could be altered by preferences of the analyst. By redefining an accident scenario (for example splitting the scenario into two similar scenarios) one could change an unacceptable scenario into one or more scenarios that each satisfy the curve. Furthermore, a plant with multiple vulnerabilities could conceivably have a very large number of scenarios that each satisfied the frequency-consequence curve but have a very large associated risk. The implication of these issues is not that an applicant would attempt to game the system or that constraints couldn’t be placed to limit the impact of these issues, but rather that there is a basic underlying weakness in the logic of the approach to the interpretation and application of the limit curve in the proposed context under DG-1353.



Industry Response:



It is worthwhile to consider the different purposes of the Farmer Curve and the F-C Target proposed by the LMP methodology.  The former was intended as a metric for evaluating the overall risk of a nuclear facility, whereas the latter was designed to evaluate the risk significance of individual Licensing Basis Events (LBEs).  To avoid the concern about potential abuses where one could subdivide an LBE into many sub events and lower the apparent risk significance, the LBE in NEI 18-04 is defined as an event sequence family which requires the user to aggregate similar event sequences whose similarity is based on the initiating event, plant response, including success-failure combinations of SSCs in response to the initiating event, and mechanistic source term if there is a release.  There is a formal definition of “event sequence family” in the NEI 18-04 glossary taken from the non-LWR PRA Standard ASME/ANS RA-S-1.4-2013, which NEI 18-04 refers to  as a basis to address PRA technical adequacy. The PRA standard requires the identification of risk significant event sequence families, as well as risk significant individual sequences (See ASME/ANS RA-S-1.4-2013, Supporting Requirement RI-C2 on page 425). In order to meaningfully apply the risk significance criteria for event sequences specified in the standard that are specified as a fixed percentage of the target risk, it would be necessary to group sequences into families if they were artificially subdivided just to lower the risk.  This situation is common to both the LWR and non-LWR standard.  



In addition to the F-C Target to be used to evaluate individual LBE risk significance, LMP also has metrics for cumulative risks whose purpose is to consider the total integrated risk of the facility including risks from event sequences involving two or more reactor modules or non-reactor radionuclide sources. Cumulative risk curves such as the ones advocated in these review comments are in fact recognized metrics for expressing the total integrated risk in RA-S-1.4-2013 and in fact is one of the metrics that can be used to address the LMP cumulative risk metrics. However NEI 18-04 does not require the use of CCDF curves, only a task to ensure that the cumulative risk targets are met. There are alternative approaches that have been used to establish that a risk target has been met, and these are available to meet the NEI 18-04 cumulative risk targets. For example the target to limit the frequency of exceeding 100rem at the EAB can be addressed simply by summing the frequencies of all LBEs whose upper bound consequences exceed 100mrem.



In the proposed application of the frequency-consequence curve, the analyst makes an assessment of the frequency and consequence of each candidate licensing basis event (LBE). Based on the assessed frequency, the analyst identifies the event as an Anticipated Operational Occurrence (AOO), Design Basis Event (DBE) or Beyond Design Basis Event (BDBE) and establishes a target consequence in terms of a dose at the exclusion area boundary (EAB) not to be exceeded for that event. The fundamental issue with the approach is that there is some degree of arbitrariness in the manner in which the analyst defines an accident sequence. In effect the analyst integrates over some region of parameter space. For example, there is a spectrum of break sizes in a loss of coolant accident in a light water reactor. An analyst could classify the full spectrum of loss of coolant accidents under a single category “LOCA” with some averaged (or conservative) consequences or alternatively could define multiple sequences, Large Break LOCA, Intermediate Break LOCA and Small Break LOCA combined with failure of emergency core cooling systems leading to different conditional probabilities of core damage. The concept of a limit curve for individual accident scenarios in which a specific value of consequence is associated with a specific value of frequency is inconsistent with the recognition that there is not an a priori unique way to characterize an accident sequence. Indeed a designated LBE is typically intended to be a surrogate for a group of sequences that although ostensibly similar extend over an area of the frequency-consequence graph. 



Industry Response:

Referring to the previous response that the LMP employs the PRA standardized definition of event sequence family to reduce the extent of arbitrariness in defining the LBEs.  To support the remaining steps in the LMP including SSC safety classification and DID adequacy evaluation it is emphasized in NEI 18-04 and the supporting LMP white papers that each LBE preserve the SSC responses in the performance of both prevention and mitigation functions.  Hence each LBE and associated event sequence family must have the same SSC response in terms of success and failure to perform these functions, success criteria, and mechanistic source term.  Aggregation of individual event sequences that have the same plant response to similar initiating events into event sequence families is key to supporting the RIPB decisions resulting from application of the LMP methodology.
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We agree that examining the CCDF curves for individual LBEs as well as for the total integrated risk would offer useful risk insights but such insights are already supported by the non-LWR PRA standard. Such curves are not the only means available to meet the F-C Target for individual LBEs or the cumulative risk targets for the integrated plant risk in NEI 18-04, and hence are not required to implement the LMP methodology.



A method is needed that can rigorously account for different approaches to parsing the spectrum

of conditions associated with different types of events. Furthermore, as used in the NEI approach, the frequency consequence curve may appear to provide a sophisticated method of relating the frequencies and consequences of LBEs but is inherently ambiguous when used with the objective of constraining risk.



However, there is an interpretation of the frequency consequence curve that not only makes sense but is directly related to constraining risk. The frequency-consequence curve can be interpreted as a bound on the complementary cumulative distribution function (CCDF) of accident sequences.
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Thus, in a plot of the CCDF the area from Fa to Fb to the left of the curve is equal to Rab. If we constrain the CCDF for accident sequences by the limit curve, we are not only constraining risk, but we can tailor the limit curve to assure that a given level of risk is not exceeded. For example, if we perform a best- estimate plus uncertainty analysis for a specific scenario, the CCDF of the scenario must fall below the frequency-consequence curve. Furthermore, for multiple licensing basis event scenarios, the aggregate CCDF must be constrained by the curve. We will discuss in a later paragraph under what conditions it is necessary to consider the acceptability of the aggregate of LBEs in addition to compliance by individual events.



Although we provide an example in the following paragraphs of how a limit curve could be constructed, we assume that the details of the curve would be developed collaboratively by the NRC and NEI. In this example, we use a slope of -1 for Log F vs Log C in the AOO range with an associated annual dose limit (mean risk) at the EAB less than 100 mrem/yr, consistent with 10CFR20. Note that because of the interpretation of the dose-limit curve, the specification in NEI 18-4 is that “The total frequency of exceeding an offsite boundary dose of 100 mrem shall not exceed 1/plant year.” Although that may be a necessary condition to satisfy 10CFR20, it is not the same requirement and specifically does not include the aggregation of small doses to which a person at the site boundary could be exposed.



Industry Response:

We disagree with last sentence above. The intent of the cumulative risk target for 10 CFR 20 is to aggregate the total risk across all the LBEs including those with small doses and in fact this is a task that a CCDF type of curve would be suitable for.  It is recognized that Part 20 also is intended to include doses from normal operation and the LMP targets are intended only for LBEs, consistent with the limitations on the scope of the LMP methodology to focus on the accidental releases that may impact the offsite public. But the need to address cumulative risk is separate from other tasks that involve evaluations of individual LBEs such as the evaluation of the risk significance of each individual LBEs, the identification of Required Safety Functions (RSFs), the selection of safety related (SR) SSCs, the definition of DBAs, and the evaluation of defense-in-depth adequacy. The F-C Target plays an important role in each of these tasks involving an LBE by LBE evaluation.



For the DBE and BDBE range we use a slope of -2.  The result is shown in Figure 1.	In this case the risk contribution from DBEs is determined to be less than 1.5E-4 rem/yr approximately 15 percent of the risk from AOOs. The CCDF limit at 1000 rem is 5E-8/yr, which is more restrictive than the early fatality probabilistic safety goal. The 25 rem dose occurs at 7.5E-5/yr, which is approximately at the lower bound of the DBE region. The shape of this Frequency-Consequence curve is very similar to the curve in NEI 18-04 other than the low consequence region for which the NEI curve has a discontinuity at the boundary between AOOs and DBEs, which does not exist in the curve we developed. The principal difference is in the interpretation of the curve.



Also shown in the figure are CCDFs for two hypothetical Licensing Basis Events (LBEs) based on uncertainty distributions, as could be developed from best-estimate plus uncertainty analyses. Within the context of NEI 18-04, each LBE would be considered separately. In the proposed reinterpretation of the Frequency-Consequence curve the aggregated CCDF would be required to fall to the left (below) of the curve to satisfy the intended risk constraint. An importance measure has been developed previously to assess the proximity of a scenario to a limit curve, referred to as a Limit Exceedance Factor [5]. For the example demonstrated, the aggregated CCDF contacts the limit curve, even though the individual CCDFs satisfy the criterion. Whether a 95% uncertainty limit should be added to provide margin to the limit curve is a policy decision that requires discussion. It is our suggestion that the shape of the CCDF for an event would be determined based on aleatory variability and that epistemic uncertainties would be treated as margin on the frequencies and consequences of LBEs



Industry Response:

The Limit Exceedance Factor is regarded as a useful metric and may be compared to the LMP use of absolute risk importance metrics for LBE and SSC risk significance criteria. In our view these are entirely consistent ideas.  In both cases risk importance is measured against a fixed target rather than the (variable) baseline risk of a plant.



Within the context of the CCDF interpretation of the Farmer Curve, LBEs would be treated individually as in the NEI 18-04 interpretation, as a necessary condition. However, consideration would be required of the aggregated LBEs if the results would approach the limit curve and the LBEs cover the same region of the limit curve.



1000

100

10

1

Dose at EAB (rem)

0.1

0.01

1.E-04



1.E-05



1.E-06



1.E-07



1.E-08

0.001

Poly. (Aggregate)

1.E-03

Poly. (LBE1)

Poly. (LBE2)

1.E+01



1.E+00



1.E-01



1.E-02

Limit Curve















Frequency (per yr)





























Figure 1. Frequency-Consequence Curve Interpreted as a Limit on the Complementary Cumulative Distribution Function for Licensing Basis Events



We discussed earlier why the CCDF interpretation of the limit curve is important to considering the spectrum of loss of coolant accidents. It also provides a more natural approach to the consideration of external events, such as seismic events. For seismic events, the frequency of the hazard decreases very fast with the magnitude of the hazard level (e.g. peak ground acceleration) but the fragility of equipment conversely increases as the cumulative logarithmic normal distribution of the hazard. Thus, it is essential to convolve the hazard and fragility distributions over a broad range of the seismic hazard sizes to predict the associated core damage frequency. The comparison of a CCDF for seismic risk with a CCDF limit curve is a natural product of a seismic risk analysis.



Industry Response:

In the LMP methodology, LOCAs of different sizes would be represented as different LBEs because the plant response is different and the associated success criteria are different.  In addition, LOCAs caused by internal causes or seismic causes would be different LBEs.  All of them would be aggregated when comparisons to the LMP cumulative risk targets are made at which time the metrics such as CCDFs or the sum of the product of LBE frequencies and consequences would be appropriate and useful. The F-C target is for the evaluation of individual LBEs.  The ultimate purpose of such evaluations is to support the structured LMP tasks where RSFs, SR SSCs, and DBAs are determined.



Other Considerations



An important additional element of the NEI approach is to demonstrate the satisfaction of the NRC’s probabilistic safety goals by advanced reactor designs. These should be easy criteria to satisfy. As demonstrated by NUREG-1150 [7] these goals are satisfied by large margin for existing large LWRs. More recent SOARCA analyses [8] further illustrate how large that margin is. Certainly, our expectation for advanced reactors would be at least as safe as existing LWRs. Focusing on the EAB doses would be in our opinion an appropriate expectation for advanced reactors, without necessarily requiring a change in the safety goals.



Industry Response:

We agree with this conclusion.  Overall we appreciate the comments made by the authors.  We agree that CCDFs or cumulative risk curves are useful metrics and would, if used, support the identification of useful risk insights.  Cumulative risk metrics such as CCDF curves and the sum of the product of LBE frequencies and consequences over all the LBEs are part of the LBE methodology and acknowledged in the non-LWR PRA standard as appropriate metrics for aggregating the total integrated risks across all the LBEs.
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Review Comments on Draft Regulatory Guide DG-1353, Guidance for a Technology- 
Inclusive, Risk-Informed Methodology to Inform the Licensing Basis and Content of 

Applications for Certifications and Approvals for Non-Light Water Reactors 
By 

Richard S. Denning (denningrs.8@gmail.com) and Vinod Mubayi (vinodmubayi@gmail.com) 
 
 

We believe that the effort undertaken by NEI [1] and tentatively supported by the NRC staff in DG-1353 
[2] represents an excellent start toward the development of a technology-inclusive (technology-neutral) 
approach to the development of a licensing basis for non-light water reactors. However, the approach 
taken to the development and interpretation of the frequency-consequence curve (Farmer Curve [3]) does 
not have a strong technical basis, as discussed below. This is an issue that can be readily resolved by a 
change in perspective that would have limited impact on the manner in which the curve would be 
implemented. 

 
Technical Basis for Frequency-Consequence Curve 

 

The proposed approach for identifying and classifying licensing basis events adopts a frequency versus 
consequences limit curve approach first proposed by Reginald Farmer [3] and subsequently employed in a 
2007, NRC staff proposal referred to as the Technology Neutral Framework (NUREG-1860) [4]. A 
limitation to this approach that was recognized by both Farmer and the Technology Neutral Framework 
authors is that the limit curve, as interpreted, could be altered by preferences of the analyst. By redefining 
an accident scenario (for example splitting the scenario into two similar scenarios) one could change an 
unacceptable scenario into one or more scenarios that each satisfy the curve. Furthermore, a plant with 
multiple vulnerabilities could conceivably have a very large number of scenarios that each satisfied the 
frequency-consequence curve but have a very large associated risk. The implication of these issues is not 
that an applicant would attempt to game the system or that constraints couldn’t be placed to limit the 
impact of these issues, but rather that there is a basic underlying weakness in the logic of the approach to 
the interpretation and application of the limit curve in the proposed context under DG-1353. 

 
Industry Response: 
 
It is worthwhile to consider the different purposes of the Farmer Curve and the F-C Target 
proposed by the LMP methodology.  The former was intended as a metric for evaluating the 
overall risk of a nuclear facility, whereas the latter was designed to evaluate the risk significance 
of individual Licensing Basis Events (LBEs).  To avoid the concern about potential abuses where 
one could subdivide an LBE into many sub events and lower the apparent risk significance, the 
LBE in NEI 18-04 is defined as an event sequence family which requires the user to aggregate 
similar event sequences whose similarity is based on the initiating event, plant response, including 
success-failure combinations of SSCs in response to the initiating event, and mechanistic source 
term if there is a release.  There is a formal definition of “event sequence family” in the NEI 18-04 
glossary taken from the non-LWR PRA Standard ASME/ANS RA-S-1.4-2013, which NEI 18-04 
refers to  as a basis to address PRA technical adequacy. The PRA standard requires the 
identification of risk significant event sequence families, as well as risk significant individual 
sequences (See ASME/ANS RA-S-1.4-2013, Supporting Requirement RI-C2 on page 425). In order 
to meaningfully apply the risk significance criteria for event sequences specified in the standard 
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that are specified as a fixed percentage of the target risk, it would be necessary to group sequences 
into families if they were artificially subdivided just to lower the risk.  This situation is common to 
both the LWR and non-LWR standard.   
 
In addition to the F-C Target to be used to evaluate individual LBE risk significance, LMP also 
has metrics for cumulative risks whose purpose is to consider the total integrated risk of the 
facility including risks from event sequences involving two or more reactor modules or non-reactor 
radionuclide sources. Cumulative risk curves such as the ones advocated in these review comments 
are in fact recognized metrics for expressing the total integrated risk in RA-S-1.4-2013 and in fact 
is one of the metrics that can be used to address the LMP cumulative risk metrics. However NEI 
18-04 does not require the use of CCDF curves, only a task to ensure that the cumulative risk 
targets are met. There are alternative approaches that have been used to establish that a risk 
target has been met, and these are available to meet the NEI 18-04 cumulative risk targets. For 
example the target to limit the frequency of exceeding 100rem at the EAB can be addressed simply 
by summing the frequencies of all LBEs whose upper bound consequences exceed 100mrem. 

 
In the proposed application of the frequency-consequence curve, the analyst makes an assessment of the 
frequency and consequence of each candidate licensing basis event (LBE). Based on the assessed 
frequency, the analyst identifies the event as an Anticipated Operational Occurrence (AOO), Design Basis 
Event (DBE) or Beyond Design Basis Event (BDBE) and establishes a target consequence in terms of a 
dose at the exclusion area boundary (EAB) not to be exceeded for that event. The fundamental issue with 
the approach is that there is some degree of arbitrariness in the manner in which the analyst defines an 
accident sequence. In effect the analyst integrates over some region of parameter space. For example, 
there is a spectrum of break sizes in a loss of coolant accident in a light water reactor. An analyst could 
classify the full spectrum of loss of coolant accidents under a single category “LOCA” with some 
averaged (or conservative) consequences or alternatively could define multiple sequences, Large Break 
LOCA, Intermediate Break LOCA and Small Break LOCA combined with failure of emergency core 
cooling systems leading to different conditional probabilities of core damage. The concept of a limit 
curve for individual accident scenarios in which a specific value of consequence is associated with a 
specific value of frequency is inconsistent with the recognition that there is not an a priori unique way to 
characterize an accident sequence. Indeed a designated LBE is typically intended to be a surrogate for a 
group of sequences that although ostensibly similar extend over an area of the frequency-consequence 
graph.  

 
Industry Response: 
Referring to the previous response that the LMP employs the PRA standardized definition of 
event sequence family to reduce the extent of arbitrariness in defining the LBEs.  To support the 
remaining steps in the LMP including SSC safety classification and DID adequacy evaluation it 
is emphasized in NEI 18-04 and the supporting LMP white papers that each LBE preserve the 
SSC responses in the performance of both prevention and mitigation functions.  Hence each LBE 
and associated event sequence family must have the same SSC response in terms of success and 
failure to perform these functions, success criteria, and mechanistic source term.  Aggregation 
of individual event sequences that have the same plant response to similar initiating events into 
event sequence families is key to supporting the RIPB decisions resulting from application of the 
LMP methodology. 



3 

 

 

𝑎𝑎 

 
We agree that examining the CCDF curves for individual LBEs as well as for the total 
integrated risk would offer useful risk insights but such insights are already supported by the 
non-LWR PRA standard. Such curves are not the only means available to meet the F-C Target 
for individual LBEs or the cumulative risk targets for the integrated plant risk in NEI 18-04, and 
hence are not required to implement the LMP methodology. 

 
A method is needed that can rigorously account for different approaches to parsing the spectrum 
of conditions associated with different types of events. Furthermore, as used in the NEI approach, the 
frequency consequence curve may appear to provide a sophisticated method of relating the frequencies 
and consequences of LBEs but is inherently ambiguous when used with the objective of constraining 
risk. 
 
However, there is an interpretation of the frequency consequence curve that not only makes sense but is 
directly related to constraining risk. The frequency-consequence curve can be interpreted as a bound on 
the complementary cumulative distribution function (CCDF) of accident sequences. 

 

𝑅𝑅𝑎𝑎𝑎𝑎 = ∫𝑎𝑎 (𝑐𝑐)𝑐𝑐, where f(c) is the probability density function and risk, R, is defined as the first 
moment of the density function. The complementary cumulative distribution F is defined as 

∞ 
𝐹𝐹 = ∫   𝑓𝑓(𝑐𝑐)𝑑𝑑𝑐𝑐 

𝑐𝑐 
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Thus, in a plot of the CCDF the area from Fa to Fb to the left of the curve is equal to Rab. If we constrain 
the CCDF for accident sequences by the limit curve, we are not only constraining risk, but we can tailor 
the limit curve to assure that a given level of risk is not exceeded. For example, if we perform a best- 
estimate plus uncertainty analysis for a specific scenario, the CCDF of the scenario must fall below the 
frequency-consequence curve. Furthermore, for multiple licensing basis event scenarios, the aggregate 
CCDF must be constrained by the curve. We will discuss in a later paragraph under what conditions it is 
necessary to consider the acceptability of the aggregate of LBEs in addition to compliance by individual 
events. 

 
Although we provide an example in the following paragraphs of how a limit curve could be constructed, 
we assume that the details of the curve would be developed collaboratively by the NRC and NEI. In this 
example, we use a slope of -1 for Log F vs Log C in the AOO range with an associated annual dose limit 
(mean risk) at the EAB less than 100 mrem/yr, consistent with 10CFR20. Note that because of the 
interpretation of the dose-limit curve, the specification in NEI 18-4 is that “The total frequency of 
exceeding an offsite boundary dose of 100 mrem shall not exceed 1/plant year.” Although that may be a 
necessary condition to satisfy 10CFR20, it is not the same requirement and specifically does not include 
the aggregation of small doses to which a person at the site boundary could be exposed. 

 
Industry Response: 
We disagree with last sentence above. The intent of the cumulative risk target for 10 CFR 20 is to 
aggregate the total risk across all the LBEs including those with small doses and in fact this is a 
task that a CCDF type of curve would be suitable for.  It is recognized that Part 20 also is 
intended to include doses from normal operation and the LMP targets are intended only for LBEs, 
consistent with the limitations on the scope of the LMP methodology to focus on the accidental 
releases that may impact the offsite public. But the need to address cumulative risk is separate 
from other tasks that involve evaluations of individual LBEs such as the evaluation of the risk 
significance of each individual LBEs, the identification of Required Safety Functions (RSFs), the 
selection of safety related (SR) SSCs, the definition of DBAs, and the evaluation of defense-in-
depth adequacy. The F-C Target plays an important role in each of these tasks involving an LBE 
by LBE evaluation. 

 
For the DBE and BDBE range we use a slope of -2.  The result is shown in Figure 1. In this case the 
risk contribution from DBEs is determined to be less than 1.5E-4 rem/yr approximately 15 percent of the 
risk from AOOs. The CCDF limit at 1000 rem is 5E-8/yr, which is more restrictive than the early fatality 
probabilistic safety goal. The 25 rem dose occurs at 7.5E-5/yr, which is approximately at the lower bound 
of the DBE region. The shape of this Frequency-Consequence curve is very similar to the curve in NEI 
18-04 other than the low consequence region for which the NEI curve has a discontinuity at the boundary 
between AOOs and DBEs, which does not exist in the curve we developed. The principal difference is in 
the interpretation of the curve. 

 
Also shown in the figure are CCDFs for two hypothetical Licensing Basis Events (LBEs) based on 
uncertainty distributions, as could be developed from best-estimate plus uncertainty analyses. Within the 
context of NEI 18-04, each LBE would be considered separately. In the proposed reinterpretation of the 
Frequency-Consequence curve the aggregated CCDF would be required to fall to the left (below) of the 
curve to satisfy the intended risk constraint. An importance measure has been developed previously to 
assess the proximity of a scenario to a limit curve, referred to as a Limit Exceedance Factor [5]. For the 
example demonstrated, the aggregated CCDF contacts the limit curve, even though the individual CCDFs 
satisfy the criterion. Whether a 95% uncertainty limit should be added to provide margin to the limit 
curve is a policy decision that requires discussion. It is our suggestion that the shape of the CCDF for an 
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event would be determined based on aleatory variability and that epistemic uncertainties would be treated 
as margin on the frequencies and consequences of LBEs 
 

Industry Response: 

The Limit Exceedance Factor is regarded as a useful metric and may be compared to the LMP use 
of absolute risk importance metrics for LBE and SSC risk significance criteria. In our view these are 
entirely consistent ideas.  In both cases risk importance is measured against a fixed target rather 
than the (variable) baseline risk of a plant. 

 
Within the context of the CCDF interpretation of the Farmer Curve, LBEs would be treated individually 
as in the NEI 18-04 interpretation, as a necessary condition. However, consideration would be required 
of the aggregated LBEs if the results would approach the limit curve and the LBEs cover the same region 
of the limit curve. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 1. Frequency-Consequence Curve Interpreted as a Limit on the Complementary Cumulative 
Distribution Function for Licensing Basis Events 
 
We discussed earlier why the CCDF interpretation of the limit curve is important to considering the 
spectrum of loss of coolant accidents. It also provides a more natural approach to the consideration of 
external events, such as seismic events. For seismic events, the frequency of the hazard decreases very 
fast with the magnitude of the hazard level (e.g. peak ground acceleration) but the fragility of equipment 
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conversely increases as the cumulative logarithmic normal distribution of the hazard. Thus, it is essential 
to convolve the hazard and fragility distributions over a broad range of the seismic hazard sizes to predict 
the associated core damage frequency. The comparison of a CCDF for seismic risk with a CCDF limit 
curve is a natural product of a seismic risk analysis. 
 

Industry Response: 
In the LMP methodology, LOCAs of different sizes would be represented as different LBEs 
because the plant response is different and the associated success criteria are different.  In 
addition, LOCAs caused by internal causes or seismic causes would be different LBEs.  All of 
them would be aggregated when comparisons to the LMP cumulative risk targets are made at 
which time the metrics such as CCDFs or the sum of the product of LBE frequencies and 
consequences would be appropriate and useful. The F-C target is for the evaluation of individual 
LBEs.  The ultimate purpose of such evaluations is to support the structured LMP tasks where 
RSFs, SR SSCs, and DBAs are determined. 

 
Other Considerations 

 

An important additional element of the NEI approach is to demonstrate the satisfaction of the NRC’s 
probabilistic safety goals by advanced reactor designs. These should be easy criteria to satisfy. As 
demonstrated by NUREG-1150 [7] these goals are satisfied by large margin for existing large LWRs. 
More recent SOARCA analyses [8] further illustrate how large that margin is. Certainly, our expectation 
for advanced reactors would be at least as safe as existing LWRs. Focusing on the EAB doses would be 
in our opinion an appropriate expectation for advanced reactors, without necessarily requiring a change in 
the safety goals. 
 

Industry Response: 
We agree with this conclusion.  Overall we appreciate the comments made by the authors.  We 
agree that CCDFs or cumulative risk curves are useful metrics and would, if used, support the 
identification of useful risk insights.  Cumulative risk metrics such as CCDF curves and the sum 
of the product of LBE frequencies and consequences over all the LBEs are part of the LBE 
methodology and acknowledged in the non-LWR PRA standard as appropriate metrics for 
aggregating the total integrated risks across all the LBEs. 
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LMP Frequency-Consequence Target

The purpose of the LMP Frequency-Consequence (F-C) Target, shown in Figure 1, is to evaluate the risk significance of individual Licensing Basis Events (LBEs).  The risk of an event includes the frequency of occurrence and its consequences and is often expressed as the product of the frequency and consequence.  The F-C Target represents a design objective to control the risks of a range of off normal and unplanned events including those that may occur in the lifetime of the plant (Anticipated Operational Occurrences or AOOs) , infrequent events considered in formulating the plant design basis (Design Basis Events or DBEs), and rare events beyond the design basis (Beyond Design Basis Events or BDBEs).  The philosophy behind the definition of the F-C Target is reflected in the following statement in the SRP Chapter 15 that is used to develop acceptance criteria for AOOs and postulated accidents.

“If the risk of an event is defined as the product of the event’s frequency of occurrence and its consequences, then the design of the plant should be such that all the AOOs and postulated accidents produce about the same level of risk (i.e., the risk is approximately constant across the spectrum of AOOs and postulated accidents). This is reflected in the general design criteria (GDC), which generally prohibit relatively frequent events (AOOs) from resulting in serious consequences, but allow the relatively rare events (postulated accidents) to produce more severe consequences.”



Figure 1 LMP F-C Target for Evaluating the Risk Significance of Licensing  Basis Events

In formulating the LMP F-C Target, a number of key inputs were considered including:

· 10 CFR Part 20 which limits public exposures from normal operation and anticipated events to 100mrem/year.

· The 1rem EPA Protective Action Guide dose, which if exceeded would lead to offsite protective actions.

· 10 CFR Part 50.34 which limits exposures from the most severe and least likely design basis accidents to 25rem.

· NRC Safety goal Quantitative Health Objectives which limit the individual risks to the population within 1 mile of the site boundary to 5x10-7/year.

The F-C target is comprised of an iso-risk curve in the AOO region covering anticipated events with a frequency of 10-2/plant year and above limiting the combination of frequency and dose to 100mrem/year.  The F-C Target caps the dose levels at the EPA PAG level so as to avoid the need for offsite protective actions for AOO events.  In the DBE and BDBE regions, the F-C Target is set so that the acceptable risk target decreases with decreasing frequency to incorporate the principle of risk aversion that was identified in the first example of a F-C Target by Farmer[footnoteRef:1].  This is reflected in the following Table. As seen in this table, the risk target at the lower end of the DBE region at 10-4/plant-year is set to 40 times lower than the AOO risk target and the risk target at the lower end of the BDBE region is more than 260 times lower than the AOO risk target.  Hence the risk management philosophy reflected in the LMP F-C Target is conservative in relation to the quoted SRP statement. It is important to keep in mind that the points along the F-C Target do not represent acceptable dose limits, but rather acceptable risk limits.  The dose levels on along the target should not be evaluated outside the context of the event frequency. [1:  Farmer, R., “Reactor Safety and Siting: A Proposed Risk Criterion”, Nuclear Safety 1967; pp. 539–48.] 


		LBE Category

		Frequency 

(per plant-year)

		30 Day Site Boundary Dose Limit (rem)

		
Risk Limit (mrem/plant-year)

		Ratio AOO Risk Target to Risk Limit



		AOO

		1

		0.1

		100

		1



		DBE

		1.00E-04

		25

		2.5

		40



		BDBE

		5.00E-07

		750

		0.375

		267







More details on the derivation of the LMP F-C Target and comparisons with alternative targets are found in the LMP LBE White Paper[footnoteRef:2].  [2:  Idaho National Laboratory, “Modernization of Technical Requirements for Licensing of Advanced Non-Light Water Reactors, Selection of Licensing Basis Events,” April 2017, ADAMS Accession No. ML17104A254] 


In the following, some frequently asked questions regarding the bases for the LMP risk targets are addressed.



What is the basis for the 5x10-7/plant-year lower frequency limit for BDBEs and how is it used in the LMP approach to classifying Licensing Basis Events?

LMP Response:

The technical basis for excluding events of lower frequency in the BDBE region is based on the LMP finding that events of lower frequency, regardless of consequence level, are too rare to challenge the capability to meet the NRC Safety Goal Quantitative Health Objectives for individual risk.  Although events whose upper bound frequencies do not exceed 5x10-7/plant year are not classified as BDBEs, such events are not excluded from consideration in the LMP methodology.  As stated in NEI-18-04:

“Event sequences with frequencies less than 5×10-7/plant-year are retained in the PRA results and used to confirm there are no cliff edge effects. They may also be taken into account in the RIPB evaluation of defense-in-depth.

As stated, events below this cut-off will not significantly contribute to the QHO individual risk metric and this conclusion is independent of the level of consequences associated with the event. This conclusion is supported by the industry’s previous conversations with the staff and by the example that is discussed in response to the question about the F-C Target anchor point at the bottom of the BDBE region that is discussed below,  

Although the AOOs, DBEs, and BDBEs are classified based on the mean frequency estimates of the underlying event sequences, the uncertainties about these mean frequency estimates are considered to ensure that the classification is robust in light of uncertainties.  This is reflected in the following statements made in NEI 18-04 in the text for Task 7a for Figure 3-1:

The mean values of the frequencies are used to classify the LBEs into AOOs, DBEs, and BDBE categories.  However, when the uncertainty bands[footnoteRef:3] defined by the 5th percentile and 95th percentile of the frequency estimates straddles a frequency boundary, the LBE is evaluated in both LBE categories.  An LBE with mean frequency above 10-2/plant-year and 5th percentile less than 102/plant-year is evaluated as an AOO and DBE.  An LBE with a mean frequency less than 104/plant-year with a 95th percentile above 104/plant-year is evaluated as a BDBE and a DBE.  An event sequence family with a mean frequency less than 5x10-7/plant year but with a 95%tile frequency estimate above 5x10-7/plant-year is evaluated as a BDBE.  Uncertainties about the mean values are used to help evaluate the results against the frequency-consequence criteria and to identify the margins against the criteria. The uncertainties about these means are considered as part of the RIPB DID evaluation in Task 7e. [3:  It is recognized that the PRA may not fully resolve the impacts of all sources of uncertainty, such as modeling uncertainty.  The LMP approach to PRA recommends following the guidance in NUREG-1855 to address uncertainties.  Uncertainties not quantified in the PRA are important inputs to the evaluation of defense-in-depth adequacy in Task 7e.] 


It should be noted that this argument has been previously reviewed by NRC staff and the ACRS during the NGNP reviews and more recently as part of the NRC staff’s review of the LMP methodology. 

The role of the use of the frequency bins within the LMP methodology is put into the following context with the following statements in DG-1353:

“The F-C target and related discussions in NEI 18-04 include a frequency of 5x10-7 per plant-year to define the lower range of beyond design basis events. This demarcation of lowest event frequencies on the F-C target and category definitions should not be considered a hard and fast cutoff but should instead be considered in the context of other parts of the methodology described in NEI 18-04. These other considerations include the role of the integrated decision-making panel, DID assessments, accounting for uncertainties, and assessing for potential cliff-edge effects.”

When interpreting the frequency bins for the LBE categories in NEI 18-04 the following considerations should be taken into account:

· AOO, DBE, and BDBE frequencies are measured on a per plant-year basis to accommodate the inclusion of event sequences that may involve two or more reactor modules or radionuclide sources.  For event sequences that impact individual reactor modules, a frequency of            5x10-7/plant-year would be equivalent to 5x10-8/reactor-year for a 10 module plant.

· Any AOO, DBE, or BDBE is considered risk significant if its frequency at a given level of consequence is within 1% of the F-C Target (see Figure 3-4 in NEI 18-04). Risk significant LBEs are given special emphasis in the evaluation of defense-in-depth (DID) adequacy.

· Uncertainty ranges surrounding the estimation of LBE frequencies and consequences that are found to be risk significant, including modeling uncertainties, are addressed in the evaluation of DID adequacy.  The identification of meaningful DID protective strategies to compensate for risk-significant uncertainties is an integral part of the LMP methodology.

In summary, the F-C Target is a design objective to control the risks of individual LBEs.  Cumulative risk targets within the LMP methodology are used to control the total integrated risks from all the LBEs.  Risk targets are not regulatory limits.  The regulatory limits for implementing the LMP methodology are derived from the NRC regulations and the Safety Related Design Criteria that are defined within the LMP methodology for Safety Related SSCs.  In addition all the safety significant SSCs which are covered in the SR and NSRST SSCs will have reliability and capability targets supported by a risk-informed and performance based evaluation of defense-in-depth adequacy to support each reactor’s safety case. Hence, the use of the F-C Target is just one element of a risk-informed licensing process.



What is the basis for the anchor point for the F-C Risk Target at a frequency of 5x10-7/plant year and dose of 750 rem?

LMP Response:

To put into context the role of the F-C Target in implementing the LMP methodology, the following statement is made in DG-1353.

“The staff emphasizes the cautions in NEI 18-04 that the F-C target figure does not depict acceptance criteria or actual regulatory limits. The anchor points used for the figure are surrogates for other measures that may be expressed in different units, time scales, or distances. The F-C target provides a reasonable approach to be used within a broader, integrated approach to determine risk significance and support SSC classification and confirm the adequacy of DID.”

The frequency basis for setting the lower limit for BDBEs of 5x10-7/plant-year was explained in the answer to the previous question.  The dose of 750 rem at this frequency was selected on the basis that it would yield a high probability of death due to prompt radiation syndrome to a person standing at the EAB for 30 days without any evacuation or sheltering, however the frequency was sufficiently low at this low level to challenge the NRC safety goals.  This limit was selected as a reasonable and conservative dose level to ensure that an event at this frequency or lower and this dose or higher would not challenge the capability to meet the NRC safety goal QHO for individual risk.  This QHO is applicable to all the individuals located within 1 mile of the site boundary, not just to individuals that may be right on the site boundary.  That is, the dose target at the specified frequency level provides a point on the F-C Target as a quantitative risk measure that assures the capability to meet the QHO.

In order to estimate the individual risk for comparison to the QHOs it is necessary to estimate the frequency of each event sequence, the doses to each individual within 1 mile of the site boundary, and the number of early fatalities in this region due to these exposures.  After all the fatalities are estimated, weighted by the frequency of each event sequence and summed, the early fatality risk is divided by the initial population at risk to obtain the individual risk for comparison to the QHO which is 5x10-7 per person per year within 1 mile.  This risk metric can expressed as the sum of the frequencies of the LBEs times the fraction of the population within 1 mile of the site boundary that incurs a prompt fatality.  For a given LBE to just reach the individual risk QHO its frequency times the fraction of the 1 mile population that incurs prompt fatality must exceed 5x10-7/year.  If the frequency is, say, 5x10-5/year the fraction of the population that incurs prompt fatality would have to be above .01 to exceed the QHO.  If the frequency is 5x10-7/year, the fraction would have to be 1.0 just to reach the QHO.

If the dose at the site boundary at the center line of the plume is 750 rem, the doses will fall off rapidly down the center line of the plume from the site boundary to 1 mile beyond that.  The dose will also fall with angle off the centerline of the plume and individuals outside the plume will get no dose.  If it is assumed that the plume has a width of 24°, the fraction of the population inside the plume would be about 7%, leaving the remaining 93% outside the plume with no dose.  

To evaluate the dose behavior inside the plume without considering the effects of any evacuation or sheltering, a rough estimate was made using information from NUREG-1140 using a conservative atmospheric dispersion model consistent with weather conditions that could yield high radiation doses.  As seen in the attached figure from NUREG-1140, radiation doses, which are proportional to chi/Q, would be highest with Category F, 0.1m/sec wind speed and no buoyancy assumed.



Using this weather model, a plot of the dose vs. distance behavior down the center line of the plume was obtained by fixing the dose at an assumed 400meter EAB to 750 rem and using the conservative chi/Q model described above.  The result is shown in Figure 1 below.  As seen in this figure, the dose falls off very rapidly with distance over the 1 mile area for the QHO calculation.  The dose drops below the threshold for early fatality of 300rem at about 800 meters.  This means that less than 1% of the area within 1mile of the EAB would be subject to doses above 300rem.  This is obtained by comparing the area from 400m to 800m, to that of the entire QHO “doughnut” from 400m to 2000m. At the midpoint of the 1 mile area which is about 1200 meters from the release the dose drops down to about 125 rem and at the edge of the 1 mile region its down to about 30rem.  All these doses are down the center line of the plume.



Figure 2 Dose vs. Distance for 750rem at 400m EAB with Category F Stability, low wind speed, and no Buoancy

In the above analysis it is seen that if the dose at the plume centerline is at 750rem the vast majority of the population within 1 mile of the site boundary would not get a dose sufficient to produce early fatality.  Less than 10% would get any dose and less than 1% would get a dose above 300rem.  

It is noted that the doses are carried out for the F-C Target for a 30day exposure, whereas doses for calculating the QHOs are typically limited to 24 hour exposures.  Finally, at the frequency of 5x10-7 per year where the 750rem dose is applied to draw the F-C Target, it would be possible to expose a large fraction of the 1 mile population to potentially fatal doses and still meet the QHOs.  Hence, the selection of the risk target with the dose level of 750rem at the 5x10-7/year frequency level provides reasonable confidence that the resulting QHO for individual risk would be met.
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MICHAEL D. TSCHILTZ 
Senior Director, New Plant, SMR and Advanced 
Reactors 
 
1201 F Street, NW, Suite 1100 
Washington, DC 20004 
P: 202.739.8083 
mdt@nei.org 
nei.org 

August 15, 2019 
 
 
 
Secretary 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
ATTN: Rulemakings and Adjudications Staff 
 
Submitted via Regulations.gov 
 
Subject: NEI Comments on Draft Regulatory Basis, “Rulemaking for Physical Security for Advanced 
Reactors” [Docket ID: NRC-2017-0227]  
 
Project Number: 689  
 
On behalf of our members, the Nuclear Energy Institute (NEI)1 appreciates the opportunity to provide 
comments on Draft Regulatory Basis, “Rulemaking for Physical Security for Advanced Reactors.” Our 
comments are attached to this letter and recommend several changes to improve the completeness and 
clarity of the document. The attachment also contains NEI’s responses to the questions in Section III, 
“Specific Request for Comment,” and Section IV, “Cumulative Effects of Regulation,” of the Federal Register 
Notice.2 
 
The Draft Regulatory Basis states that the reason for proposing the rulemaking is to provide a clear, 
alternate, optional set of physical security requirements for advanced reactors that would reduce the need 
for exemptions to current physical security requirements. NEI and our members agree that current security 
regulations do not adequately address the advances in reactor designs and reactor safety research, and the 
expected attributes of Small Modular Reactors (SMRs) and non-Light Water Reactor (LWR) designs. 
Therefore, the industry believes the proposed rulemaking is necessary to eliminate unwarranted regulatory 
burden on advanced reactor applicants and licensees, and will lead to greater regulatory stability and 
predictability in the licensing process. 

                                            
1 The Nuclear Energy Institute (NEI) is the organization responsible for establishing unified industry policy on matters affecting the nuclear 
energy industry, including the regulatory aspects of generic operational and technical issues. NEI's members include entities licensed to 
operate commercial nuclear power plants in the United States, nuclear plant designers, major architect/engineering firms, fuel cycle facilities, 
nuclear materials licensees, and other organizations and entities involved in the nuclear energy industry. 
2 84 Fed. Reg. 33,861 (July 16, 2019) 



Rulemakings and Adjudications Staff  
August 15, 2019 
Page 2 
 
 
If you have questions concerning this letter or the attached comments, please contact me or David Young at 
(202) 739-8127 or dly@nei.org. 
 
Sincerely, 
 
 
 
Michael D. Tschiltz 
 
Attachment 
 
C: Ilka T. Berrios, NMSS, NRC 
 William Reckley, NRO, NRC 
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Attachment 1 
NEI Comments on Draft Regulatory Basis - 

Rulemaking for Physical Security for Advanced Reactors 
 

Page 1 of 4 

The Nuclear Energy Institute (NEI) offers the following comments for consideration by the NRC staff. 
 

Affected 
Section Comment/Basis Recommendation 

1. General/ 
Overall 
Comment 

NEI and our members support this 
rulemaking. We believe the performance-
based approach described in the draft 
regulatory basis is technically sound and 
will lead to security requirements sufficient 
to establish reasonable assurance of 
adequate protection of public health and 
safety. Codification of this approach will 
achieve the staff’s goals for the 
rulemaking. 

N/A 

2. 4th paragraph 
of executive 
summary and 
other locations 

The draft regulatory basis states, 
“Specifically, it would provide a voluntary, 
performance-based alternative to the 
prescriptive requirements in Title 10 of the 
Code of Federal Regulations (10 CFR) 
73.55(k)(5)(ii) related to the required 
minimum number of armed responders 
and 10 CFR 73.55(i)(4)(iii) related to onsite 
secondary alarm stations for those 
advanced reactors that could demonstrate 
the ability to meet the performance 
criteria.”  
 
Development of alternative requirements 
should also consider ways to increase 
flexibility in the assignment of duties to 
security personnel and duty locations. 

New requirements should allow security 
personnel to have additional duties and/or 
be located outside the Protected Area 
provided the NRC-approved security plan 
can be effectively implemented.  
 
More broadly, there are likely other 
security requirements that could benefit 
from a performance-based regulatory 
approach. We support staff’s stated 
willingness to identify requirements that 
may be eliminated or modified to reduce 
the potential number of exemptions that 
would need to be processed for this class 
of facilities.  
 

3. Section 1.1 
“Scope of 
Document” 

 

The draft regulatory basis states, “The 
scope of this regulatory basis is limited to 
physical security for advanced reactors and 
does not include large LWRs; fuel cycle 
facilities; research and test reactors; and 
other nonpower, noncommercial facilities.” 

Consider the merits of developing a 
completely technology-neutral approach 
to consequence-based security. 

4. Section 4.5, 
“Staff 
Recommendati
on” 

The last sentence of the third possible 
performance measure states, “Facility 
recovery and mitigation strategies may, 
where feasible, include support from offsite 
resources.” 

The rule requirements and guidance for 
reliance upon offsite resources to support 
recovery and mitigation strategies will 
need to be clearly articulated. 

5. Section 5.1 – 
End of first 
paragraph 

The draft regulatory basis states, “If the 
NRC continues with this rulemaking, the 
staff will provide a more detailed 
evaluation of the benefits and costs during 
the regulatory analysis included in the 
proposed rule (see Section 7.1 of this 
document).” 
 
There is no Section 7.1 in the document. 

Correct the reference to Section 7.1. 
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As requested in 84 Fed. Reg. 33,863 (July 16, 2019), NEI provides the following answers to the NRC staff’s 
questions in Section III, “Specific Request for Comment.” 
 
The NRC is seeking comments and supporting rationale from the public on the following questions: 
 

1. Is it feasible to define performance criteria related to offsite consequences for advanced reactors 
with attributes as defined in the Policy Statement on the Regulation of Advanced Reactors, that 
could be used to determine the applicability of alternative, performance-based physical security 
requirements while maintaining adequate protection of plant equipment and personnel by the 
overall physical security program? 

 
NEI Response: Yes. We believe the performance-based approach and criteria discussed in the Draft 
Regulatory Basis are aligned with Commission policy and consistent with recent Congressional 
direction to the agency. The proposed approach and criteria will support a final rule with security 
requirements sufficient to establish reasonable assurance of adequate protection of plant equipment 
and personnel, and by extension, public health and safety. 

 
2. If feasible to define performance criteria to determine the applicability of alternative, performance-

based requirements for a limited scope of physical security regulations, are the possible criteria, as 
proposed in Section 4.5 of the regulatory basis, reasonable and sufficient to ensure that the 
resultant physical security programs provide reasonable assurance of adequate protection of public 
health and safety or would other criteria be more appropriate? (Respondents should describe 
suggested alternatives.) 

 
NEI Response: Yes. The NRC staff has suggested reasonable performance-based requirements that 
are sufficient to ensure that the resultant physical security programs provide reasonable assurance 
of adequate protection of public health and safety. The staff’s proposed criteria are based on 
maintaining offsite doses below the reference values in 10 CFR 50.34 and 52.79; this approach is 
consistent with findings of reasonable protection applicable to the safety aspects of a design/facility. 
  

3. It is anticipated that engineered safety features may result in a slow accident progression that could 
allow for reliance on offsite licensee response to support the prevention of offsite consequences for 
advanced reactors with attributes as defined in the policy statement. The staff expects that future 
discussions will involve evaluating the feasibility of reliance on these resources for security response 
and to help recover facilities and mitigate events. What types of engineering, administrative, and 
programmatic controls should be considered in any future evaluations of this approach? 
 
NEI Response: Controls to be considered include a programmatic document describing expected 
resources and how they will be employed; establishment and periodic reviews of letters of 
agreement (memoranda of understanding), contracts and purchase orders with resource providers; 
design change and configuration management controls to ensure that the plant will maintain the 



Attachment 1 
NEI Comments on Draft Regulatory Basis - 

Rulemaking for Physical Security for Advanced Reactors 
 

Page 3 of 4 

ability to integrate offsite resources; implementing procedures for the facility staff; a training and 
drill program to develop and maintain response proficiency; and provisions for timely licensee and 
NRC notification if an expected resource capability is significantly degraded or lost.  

 
NEI is also providing the following answers to the NRC staff’s questions in Section IV, “Cumulative Effects of 
Regulation.” 
 

The cumulative effects of regulation (CER) describes the challenges that licensees or other impacted 
entities (such as state agency partners, Tribal and local governments) may face while implementing new 
regulatory positions, programs, and requirements (e.g., rules, generic letters, backfits, inspections). The 
CER is an organizational challenge that results from a licensee or impacted entity implementing a 
number of complex positions, programs, or requirements within a limited implementation period and 
with available resources (which may include limited available expertise to address a specific issue). The 
NRC has implemented CER enhancements to the rulemaking process to facilitate public involvement 
throughout the rulemaking process. Therefore, the NRC is specifically requesting comments on the 
cumulative effects that may result from this proposed rulemaking. In developing comments on the 
regulatory basis, consider and provide comments on the following questions:  
 
1. In light of any current or projected CER challenges, what should be a reasonable effective date, 

compliance date, or submittal date(s) from the time the final rule is published to the actual 
implementation of any proposed requirements, including changes to programs, procedures, and the 
facility? 

 
NEI Response: It is anticipated that some applicants will be seeking exemptions from, or employing 
alternative methods to meet, existing NRC security requirements. The final regulatory basis should 
provide clarity with regard to the processing of applications submitted before the rulemaking is 
complete, and address the integration of approved alternate methods and exemptions with the 
requirements of the final rule. The final regulatory basis should also recognize that existing 
applicants, entities with applications in progress prior to the final rule effective date, will adhere to 
their committed compliance dates established through a licensing process (e.g., Part 50 or Part 52) 
since these dates may be different from those specified in the final rule. 

 
2. If CER challenges currently exist or are expected, what should be done to address them? For 

example, if more time is required for subsequent implementation of the new requirements, what 
period of time is sufficient? 

 
NEI Response: We are not aware of any CER challenges associated with this rulemaking. 

 
3. Do other (NRC or other agency) regulatory actions (e.g., orders, generic communications, license 

amendment requests, and inspection findings of a generic nature) influence the subsequent 
implementation of the proposed rule's requirements? 
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NEI Response: Subsequent implementation of the proposed rule's requirements could be influenced 
by the Commission response to SECY-19-0055, “Crediting Options for Operator Actions and Law 
Enforcement Response.” 

 
4. Are there unintended consequences? Does the regulatory basis create conditions that would be 

contrary to the regulatory basis' purpose and objectives? If so, what are the unintended 
consequences, and how should they be addressed? 

 
NEI Response: We have not identified any unintended consequences. 
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